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I 
Executive Summary 

1. Tropical storms and cyclones (damaging winds, rainfall, flooding, swells, and storm surges) have 

caused significant economic and social losses at the national (infrastructure) and household level; 

although according to climate change predictions the frequency of such events is bound to 

decrease, the severity of the events is expected to increase. More flooding and higher damage 

rates are expected. 

 

2. During the occurrence of extreme weather events, the most recent of which was Cyclone Evan, 

the Apia Urban Area is prone to flooding. Excess water flowing through the Vaisigano River 

causes both loss of livelihoods, homes as well as other vital assets (hospitals, energy and telephone 

network, small businesses), as well as disrupts access and evacuation routes for ambulances, 

firefighters, etc.  

 

3. Bridges, roads and drainage – as well as other infrastructural works - are not able to withstand 

and/or cope with high volumes of rainfall during extreme weather events as have been forecasted 

for the longer term.  

 

4. Upstream land degradation and unconducive agricultural land use practices and landscaping in 

the Greater Apia Catchment area, as well as the high surface of built environment in the Vaisigano 

sub-catchment in particular, cause low infiltration of rainwater in the catchment areas.  

 

5. Flash-flooding results in damages to roads as well as river streambeds, bringing along debris (torn 

up houses and uprooted trees) that have a demonstrated high damaging effect on infrastructure 

downstream that can set back economic development in Samoa significantly. Based on 

assessments following a series of flooding events, the last of which was Cyclone Evans, Samoa 

experienced damages of approximately US$200 million  

 

6. Currently, the flood plains in Apia Urban Area are flooded at practically every extreme weather 

event, causing a significant number of households to experience higher risk of health-related 

issues such as water- and vector borne diseases, flood-related injuries and traumas when water 

stagnates for prolonged periods of time during and after floods. 

 

7. An examination of a variety of measures to reduce damages during periods of extreme events has 

indicated that extension of the current bridges across the Vaisigano River (Vaisigano, Lelata, 

Leone bridges), as well as fortification of the riverbanks, is needed to allow for increased channel 

capacity and minimize risk of damage from increased water flows. Assessment of the Lelata 

bridge has demonstrated that the current designs for reconstruction of the bridge would result in 

it being 3 meters too low for adequate passage of flash flood water, and thus pose a flood risk to 

the flood plains in Apia Urban Center. 

 

8. Due to limited experience with integrated spatial planning tools that allow for climate change 

adaptation and disaster risk management, particularly with regards to flooding, GoS is still 

grappling with the most effective approach to prevent and control flooding and prepare for 

remedial measures once such flooding inevitably occurs during extreme weather events. This, 

despite the leaps made with the Vaisigano River Watershed Plan (1991), the Flood Management 

Plan and Demonstration project for the Vaisigano Catchment (2007), the City Development 

Strategy (2015) for the Apia Urban Area and the Integrated Water Management Plan for the 

Greater Apia Catchment (currently in elaboration). Cross-sectoral approach in the Vaisigano 
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Catchment is needed with comprehensive planning and laying of drainage systems that can 

accommodate higher outflow of increased water flows, improved storage of rainwater, heath 

surveillance systems, and raising awareness among vulnerable populations on flood resistant 

building practices, as well as enhanced capacity of government, private sector as well as non-

governmental organizations who are instrumental for effective flood management practices. 

 

9. Without strong participation of civil society and private sector, it will be difficult to ensure that 

while implementing integrated flood management measures, vulnerable groups within the 

Vaisigano River sub-catchment will not continue to lose livelihoods due to negative effects of 

climate change. Involving them in catchment protection, while at the same time providing them 

with alternative income generating activities, is key to the success of any integrated flood 

management initiative in the densely populated sub-catchment. 

 

This feasibility study demonstrates that in light of current and ongoing activities as well as the 

assessment of vulnerabilities, the protection of vulnerable assets and livelihoods in the Vaisigano 

River Catchment area is an important starting point. A number of hard and soft infrastructural 

measures and livelihoods approaches are identified that take into account the long term risks 

associated with climate change induced flooding. Addressing the key concerns of vulnerable groups, 

so that interventions not only protects assets and people, but also tries to create resilient livelihoods, 

is critical for long-term sustainability.  

 

The Feasibility report outlines hard measures that are necessary for ensuring that critical infrastructure 

is able to withstand the likely higher occurrence of heavy extreme weather events that lead to in flash 

flooding. This includes upgrading the streambed of the Vaisigano River (establishment of river walls 

and fortified embankments), enhancing the design of the Lelata Bridge as well as improving drainage 

systems to accommodate higher water flow in the most vulnerable floodplain areas in Apia. Hardware 

for early warning will also be installed as part of upgrading CLEWS to accommodate flood warnings 

as well as monitor the incidence of health impacts during periods of excessive rainfall. Moreover, 

ecosystem based adaptation measures will be promoted in the upland areas including anti-erosive 

measures to reforestation to promote reduction of flow rates.  

 

Soft measures targeting flood management will deal mostly with awareness raising, capacity building, 

participatory planning, etc. of stakeholders in the Vaisigano River Catchment. For instance, 

entrepreneurship in agribusiness and flood related technology options can be promoted which will 

have he added co-benefit of employment creation.  Active participation of vulnerable populations in 

18 identified flood-prone villages in the Vaisigano River Catchment will promoted. Communities 

will be involved in participator planning of ecosystem based activities within their territories as well 

as providing labor for construction and maintenance activities relating to flood management related 

infrastructure interventions. GCF resources will also be used for the provision of adequate and timely 

information from the Climate Early Warning System (CLEWS) to field practitioners dealing with 

flood-related injuries and disease as well as evacuation. There is ample evidence from around the 

world that a reduction in response times can save lives, particularly among members of vulnerable 

groups.  

 

The approach adopted by the proposed project is in line with the Strategy for Development of Samoa 

(draft 2017 – 2021), as well as the focus of the new National Environment Sector Plan (2017 – 2021). 

It builds on the groundwork and results under several of National Adaptation Programmes of Actions 

(NAPA) follow up projects that Samoa has under implementation with financing from the Least 
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Developed Country Fund. The project is also aligned with Samoa’s programmatic approach to flood 

management in the Greater Apia Catchment which GoS (see Annex II a).  
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1. Climate Risk Profile of Samoa 

1.1. Country Background: Development Context and Challenges 

Samoa is a small island state in the southwest Pacific, comprised of four inhabited and six smaller, 

uninhabited islands located between latitude 13-150S and 168-173 0W longitude. It has a total land 

area of approximately 2,820 km2. Around 46 %of Upolu and 70% of Savaii is covered by secondary 

and indigenous forest1. The islands generally have a narrow coastal plain (SOPAC, 2007). 

 

The two main islands of Upolu and Savaii, comprising over 95% of the land area, are characterized 

by rugged and mountainous topography. About 40% of Upolu and half of Savai’i is characterized by 

steep slopes descending from volcanic ridges. The interior of both main islands is still covered with 

mountain forests and, in the case of the highest peaks on Savai’i, covered in cloud forest. The interior 

areas also contain volcanic peaks with the Upolu crestal ridge rising to 1,100m. Savai’i has more and 

younger volcanic cones with the highest peak reaching 1,848m at Mt. Silisili. Western Savaii and 

northwest Upolu are almost devoid of surface streams, corresponding to the rain shadow and sub-

surface drainage (Energy Corporation of Samoa, 2015).. 

 

Samoa is exposed to tropical cyclones, floods, earthquakes, tsunamis, volcanic eruption, and drought. 

Samoa was ranked 51st out of 179 countries in the Global Climate Risk Index 2012 report on who 

suffers most from extreme weather events (Harmeling 20122), although this ranking has gone down 

to 80 in the 2016 Risk Index (though it still ranks a staggering 21st with regards to the Losses per unit 

GDP) (Kreft et al., 2016)3. 

 

1.1.1. Incomes and Assets 

Samoa is regarded as one of the best performing economies in the Pacific, with GDP growth 

averaging 4.3 % annually between 1998 and 2008. The Samoan economy showed strong economic 

growth from 2002 to 2007. Real growth rates in total GDP were 3.2% in 2002, 5.6% in 2003, 4.6% 

in 2004, 5.2% in 2005, 0.5% in 2006 and 6.6% in 2007. These positive growth rates translated into 

real per capita income in excess of the LDC status of US$900 during the same period. However, 

similar to other small island countries, Samoa was greatly affected by the food and fuel price shocks 

of 2008 and the global economic crisis, with the economy contracting by more than 5 % cumulatively 

during 2009 and 2010. In contrast, the real GDP contracted by 3.2% and 1.8% in 2008 and 2009, 

respectively4. Economic instability has been compounded significantly by a number of recent natural 

disaster events, including the September 2009 earthquake and resultant tsunami, and Tropical 

Cyclone Evan (TCE), which struck the country in December, 2012, resulting in total damage and 

losses of approximately US$210 million (30% of annual GDP). In 2012, Gross Domestic Product 

(GDP) was estimated to be US$683.7 million5 with a growth rate of 1.2%6. Growth was also impacted 

by the global financial crisis. Following TC Evan, real GDP declined by 0.4 %.  

 

                                                 
1 UN-Habitat, 2014. Apia, Samoa - Climate Change Vulnerability Assessment; abridged report. Cities and Climate Change Initative. 
2 S. Harmeling. 2012. “Global Climate Risk Index 2012: Who Suffers Most from Extreme Weather Events? Weather-Related Loss Events in 2010 
and 1991 to 2010.” Briefing paper, German Watch, Bonn. 
3 Sönke Kreft, David Eckstein, Lukas Dorsch & Livia Fischer, GLOBAL CLIMATE RISK INDEX 2016, German Watch, 2016.  
4 Central Intelligence Agency (CIA). 2014. The World Factbook.https://www.cia.gov/library/publications/the-world-factbook/geos/ws.html. 
5 WB.2014. Samoa. http://data.worldbank.org/country/samoa. Accessed on 10 March 2014. 
6 Asian Development Bank. 2012. Asian Development Bank & Samoa: Fact Sheet. http://www.adb.org/sites/default/files/pub/2013/SAM.pdf.  
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Given the extreme vulnerability of Samoa to climate change and natural hazards, there is a risk that 

similar, and possibly increasing, losses will be experienced in the future.  Of specific concern are 

expected impacts in urban areas. It is recognized that more than half the national income is generated 

in urban areas. In fact, urban incomes range from an average of 55% to 85% of national income. For 

Samoa, the capital city Apia accounts for 75% of the national income where the urban population 

accounts for 23% of the total population (GOS, 2003). 

 

Samoa graduated from least developed country (LDC) status to lower middle income country (LMIC) 

on 1 January 2014 (2012 GDP per capita EUR 3 727). This reflects its relatively large GDP per capita 

and its higher performance in other economic and human index indicators: over 95% of the country 

has access to electricity, more than 97% to clean water and 98%to a direct road connection. (UN-

Habitat, 2014). Growth in GDP rebounded to 2.2 % in 2013/14 as the reconstruction program 

commenced (PCRAFI, 2015).  According to World Bank, in 2013 Samoa had GDP of USD 694.4 

million, while its GDP per capita was US$ 4,840. The Gross Domestic Product (GDP) in Samoa was 

worth 0.76 billion US dollars in 20157. It is reliant on foreign imports and has a large trade deficit 

(EUR 292 million for 2013/14). Real GDP growth was estimated at 1.9% for FY 2013/14, and 

projected to remain between 1% and 2% till FY2015/16. Samoa has a GNI per capita of USD 3,430 

(Atlas Methodology). In the May 2015 IMF Article IV Samoa's debt distress was changed from high 

to medium. However once contingent liabilities from State Owned entities (24% of GDP) are added 

the overall risk to public debt sustainability is increased (EU, 2015)8. 

 

Samoa’s exclusive economic zone of 98,500 km2 is the smallest in the Pacific region. The economy 

of Samoa relies strongly on agriculture, fisheries, development aid and remittances: services (28.2% 

share of GDP – notably tourism –9), remittances (around 20%), and grants (10%)10. Only around 12% 

of Samoa‘s total population is engaged in formal paid employment (UN-Habitat, 2014). Much of the 

labor force has been lost to emigration (EU, 2012). The government is working to create more job 

opportunities in fish processing especially as the closure of the biggest private employer (Yazaki 

Samoa, making car parts for Toyota and employing 750 staff) is scheduled to take place in 2017 (EU, 

2015). 

 

While agriculture only contributes approximately 10% of the GDP, the agricultural sector employs 

approximately 68% of the labour force11 – mostly in subsistence agriculture, a dominant sector in the 

Samoan economy. Agriculture furnishes 90% of exports, mainly coconut cream, coconut oil and 

copra. Fisheries are critical both for commercial purposes and the sustenance of the populace. 

According to the 2005 agricultural survey, a total of 5,060 households harvest fish, with 77% 

consuming all that they catch while 23% sell their surplus at market. As noted above subsistence 

agricultural activities are critical to the support of families, which together with fishing are both 

activities at risk from climate change. 

 

Samoa is isolated from major centers of trade and commerce, resulting in high international transport 

costs. In the Doing Business 2016 report, Samoa stands at 151 in the ranking of 189 economies on 

the ease of trading across borders, with an overall ranking of 9612. Its main trading partners are New 

Zealand, Singapore, China, Fiji, American Samoa and Australia. Although the current 

                                                 
7 http://www.tradingeconomics.com/samoa/gdp 
8 EU, 2015. Budget Support to the Samoan Water & Sanitation Sector. CRIS number: FED/2015/038-626 
9 Central Intelligence Agency (CIA). 2014. The World Factbook.https://www.cia.gov/library/publications/the-world-factbook/geos/ws.html. 
10 EU, 2012. The Independent State of Samoa - European Union; National Indicative Programme for the period 2014-2020. 
11 Samoa Bureau of Statistics. 2009. Agriculture Census Analytical Report 2009. 
12 http://www.doingbusiness.org/data/exploreeconomies/samoa/ 
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macroeconomic and fiscal situation is a cause for concern, the medium term outlook is positive 

provided authorities maintain their will to implement necessary reforms (EU, 2012)13.  

 

Tourism is an expanding sector, and now accounts for 25 per cent of GDP; 122,000 tourists visited 

Samoa in 2007. Since 1994, tourism earnings have been the largest source of foreign exchange and 

have grown significantly from USD 40.6 million in 1999 to USD 107.3 million in 2007 (UN-Habitat, 

2014).  

 

Private sector growth is constrained by a narrow resource base, limited infrastructure, isolation, 

dependence on fuel imports, a lack of skilled labor, and a small domestic market (UN-Habitat, 2014). 

Table 1 and 2 provide some statistics and indicators on overall development in Samoa.  

 

Table 1: Basic statistics and population. Source: FAO, 201614. 

 
 

Table 2: Samoa Indicators. Source: http://www.tradingeconomics.com/samoa/indicators 
GDP Last Reference Previous Range Frequency  

GDP 0.76 USD Billion  Dec/15  0.8 0.09 : 0.8 Yearly 
 

GDP Per Capita Ppp 5574 USD  Dec/15  5524 3483 : 5731 Yearly 
 

GDP per capita 3641 USD  Dec/15  3608 2248 : 3743 Yearly 
 

Money       

Deposit Interest Rate 3.02 %  Dec/14  2.88 2.29 : 13.5 Yearly 
 

Business       

Corruption Index 52 Points  Dec/14  39 39 : 52 Yearly 
 

Corruption Rank 50  Dec/14  69 50 : 69 Yearly 
 

Ease of Doing Business 96  Dec/15  92 55 : 96 Yearly 
 

Taxes       

Corporate Tax Rate 27 %  Dec/15  27 27 : 29 Yearly 
 

Personal Income Tax Rate 27 %  Dec/16  27 27 : 27 Yearly 
 

 

Samoan assets: 

Although the country is small, Samoa is rich in assets, both natural and infrastructural.  

                                                 
13 EU, 2012. The Independent State of Samoa - European Union; National Indicative Programme for the period 2014-2020. 
14 http://www.fao.org/nr/water/aquastat/countries_regions/WSM/print1.stm 

http://www.tradingeconomics.com/samoa/gdp
http://www.tradingeconomics.com/samoa/gdp-per-capita-ppp
http://www.tradingeconomics.com/samoa/gdp-per-capita
http://www.tradingeconomics.com/samoa/deposit-interest-rate
http://www.tradingeconomics.com/samoa/corruption-index
http://www.tradingeconomics.com/samoa/corruption-rank
http://www.tradingeconomics.com/samoa/ease-of-doing-business
http://www.tradingeconomics.com/samoa/corporate-tax-rate
http://www.tradingeconomics.com/samoa/personal-income-tax-rate
http://www.tradingeconomics.com/samoa/gdp
http://www.tradingeconomics.com/samoa/gdp-per-capita-ppp
http://www.tradingeconomics.com/samoa/gdp-per-capita
http://www.tradingeconomics.com/samoa/deposit-interest-rate
http://www.tradingeconomics.com/samoa/corruption-index
http://www.tradingeconomics.com/samoa/corruption-rank
http://www.tradingeconomics.com/samoa/ease-of-doing-business
http://www.tradingeconomics.com/samoa/corporate-tax-rate
http://www.tradingeconomics.com/samoa/personal-income-tax-rate
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Land 

The land mass of each island rises gently from the sea (with the exception of eastern Upolu which 

rises very steeply). Therefore, in most areas there is a flat to gently undulating coastal plain (1-2 

degrees) which passes into gently rolling slopes (2 -5 degrees). These in turn, merge into steeper 

foothills (5-15 degrees) which continue, sometimes steeply (15-25 degrees), until the upland plateau 

level is reached at about 600 m in Upolu and eastern Savaii, and at 1200 m in central Savaii. The 

slopes are often dissected by almost-vertical sided valleys. In general, the upland plateaus are rolling 

and surmounted by extinct volcanic cones. The land surface is uneven due to the boundaries between 

different lava flows which have caused steep pitches in slopes and due to large pits and rifts caused 

by obstructions to lava flows and collapsed steam tunnels (MNRE, 2016)15.  

 

The landscape on Upolu generally consists of a narrow coastal plain, with rocky, rugged, volcanic 

terrains making up the inner parts of the islands. The vegetation in these areas is primarily composed 

of lowland and montane rain forests, with small areas of riverine, swamp, mangrove, and beach forest. 

The islands have undergone extensive deforestation, as a consequence of timber operations and 

clearance of land for agriculture. A large proportion of the lowland forest on Upolu has been cleared 

or highly modified, but the montane forests are less disturbed and have a rich variety of endemic flora 

and fauna.  

 

The Samoan islands are composed almost wholly of basic volcanic rocks such as olivine basalt, picrite 

basalt and olivine dolerite. Most of the soils are formed from weathered basaltic volcanic flows, 

including lava, scoria and volcanic ash. Soils are generally free draining, porous and relatively 

shallow. A coral reef surrounds the islands for nearly half of the coastline, except where there are 

steep cliffs and where young lava flows have filled the lagoon. Coral sand is found along most of the 

coastline, up to 5m above sea level. Alluvium is not common, but forms the parent material for the 

most versatile soils (Energy Corporation of Samoa, 2015). 

 

Perhaps the most immediately obvious characteristic of Samoan soils is that they are mostly rocky to 

extremely rocky. The parent material of most soils is olivine basalt. There are 55 different soil types. 

Soils are predominantly stony latosols of varying fertility. There are a lesser number and smaller areas 

of tuff derived soils and even fewer alluvial and colluvial soils derived from basalt. Soils are generally 

low in potassium and/or phosphate. Equitable rainfall, temperature and good soil properties tend to 

minimize the impact of relatively low fertility on plant production (MNRE, 2016). 

 

Approximately 80% of the country’s 403km coastline has been classed as either ‘sensitive’ or highly 

sensitive to coastal erosion, flooding or landslides. Much of this has been as a result of the degradation 

pressures that continue (GoS, 2015). The most important asset of the niche tourist accommodation 

and resorts in Samoa are the beaches with 37% of tourists visiting Samoa primarily for holidays for 

this experience (Samoa Tourism Authority Annual Report 2010-2011). Sea level rise is increasing 

erosion, causing loss of beach profile, mobility of sand into and along the lagoons, and sometimes 

diverting the usual flow paths of waterways into lagoons and coastal waters. These processes are 

threatening the unique attractiveness of these important assets 

for local village level tourism operators. 

 

Erosion is very rare, except where human disturbance, such as road making, has destroyed the ability 

of the natural plant cover to control water run-off. Most soils have good structure and sub-soils are 

                                                 
15 MNRE, 2016. Manual for Soil Management and Conservation in Samoa 
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not compact. Most soils are friable, and when moistened, are non-sticky and non-plastic, free draining 

with a low water-holding capacity. There are marked and consistent differences between the soils of 

the lowlands and the uplands and between these soils and those of the highlands. There tends to be 

an increase in thickness of mineral soil with increasing altitude, due largely to heavier ash deposition 

in the uplands and the highlands. Temperature has had a very considerable effect on the nature and 

fertility of soils irrespective of parent material. Weathering proceeds most rapidly at lower altitudes 

due to higher temperatures. However, in general all soils have weathered quickly, and soil fertility of 

the uplands and highlands tends to decline very quickly after removal of forest cover due to loss of 

the stabilizing influence of the 15 cm thick mantle of acid forest peat. Rainfall has a considerable 

effect on the productive capacity of soils. In areas where annual rainfall exceeds 4200 mm, even soils 

from younger parent material are very strongly leached of bases, especially in the sub-soil (MNRE, 

20xx). 

 

Land use capability assessments in 1990 categorized Samoa’s land into four main classes (MHW, 

2015): 

(i) Land with few limitations for agricultural use (39,600 ha); 

(ii) Land with moderate limitations for agricultural use and few limitations for forestry use; 

(iii) Land with severe limitations for agricultural use and moderate to severe limitations for forestry 

use (59,400 ha); and 

(iv) Land unsuitable for agricultural or forestry use (69,000 ha). 

Figure 1 provides on overview of the occurrence of these classes on Opulu Island. Figure 2 gives a 

current insight in the land uses on both islands.  

 

 
Figure 1: Land Classes (Ward and Ashcroft, 1998) 
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Figure 2: Land cover/land use map. Source: PCRAFI, 2015. 

 

The Soil Conservation and Land Management Manual for Samoa (SMSMCL project, 2016) gives an 

overview of the agro-ecological zones16 recognized in Samoa. The manual promotes 6 agro-

ecological zones (see table 3) having effect on the possibility for agricultural development.  

 

Table 3: Agro-ecological zones in Samoa. Source: Tulin & Umar, 2016. 

1 UP Uplands and Highlands Uplands from 650 to 1200 m in altitude. Highlands > 

1200 m altitude (only on Savai’i). Dominated by low 

temperatures, high rainfall and wind exposure.  

2 HF Hilly Fagaloa Fagaloa volcanics – the oldest Samoan volcanics. Hills, 

steeplands and intervening valleys. Mainly wet climate 

includes small areas with moderate dry season near the 

coast. 

3 WS Wet Salani Salani volcanics – old but younger than the Fagaloa 

volcanics. 

4 WM Wet Mulifanua Mulifanua, Lefaga and Puapua volcanics – of 

intermediate age. The landscape gently rolling but 

without deep gorges of the Salani zone. Soil depths from 

20 – 45 cm. Natural fertility generally higher than soils 

on the Fagaloa and Salani volcanics. Climate classes 

D&E. Soils moist throughout most of the year, no 

pronounced dry season.  

                                                 
16 An agroecological zone is a land resource mapping unit, defined in terms of climate, landform and soils, and/or land cover, and 

having a specific range of potentials and constraints for land use (FAO, 1996). 
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5 DM Dry Mulifanua Mulifanua, Lefaga and Puapua volcanics similar to the 

Wet Mulifanua zone. Landscape and soils similar to the 

WM zone. Climate classes B&C with soils dry for 1 – 2 

months. 

6 CA Coastal and Alluvial Lands at low altitude near the coast, or extending up 

river valleys. Soils are young, generally with high 

natural fertility, and depth frequently > 100 cm. Formed 

in alluvium from floods, sandy beach or silty estuarine 

deposits.  

7 RL Rock lands Pahoehoe lava of the Apopo and Puapua volcanics, of 

recent age. The land has exposed rock or very shallow 

sois (less than 25 cm). 

8 VV Vini Volcanics Recent Vini volcanic tuffs and associated range of 

volcanic deposits. Deep soils, very few stones and high 

natural soil fertility. 

 

 

With lowland forests almost gone, families have begun to clear mid-slope areas of forest partly for 

subsistence purposes and partly to expand their sources of monetary income (cash crops), presenting 

a serious threat to mid-slope forest areas. The expansion of the agricultural frontier takes the form of 

small and uncoordinated advancements. Its root causes are the lack of alternative income 

opportunities and the inability of existing formal and informal institutions to define and enforce off-

limits areas. A lack of knowledge about adequate techniques and soil conservation measures for 

agriculture in slopes and rainy areas compounds the damage from land clearance. Forest clearance is 

usually accompanied by poor soil conservation management practices, overcutting of vegetation and 

shifting cultivation without adequate fallow periods, all of which rapidly results in reduced yields and 

ultimately crop failure. The majority of land is under community ownership and community 

structures have proven ineffective in defining areas for expansion of cultivars, off-limit areas and the 

enforcement of their own regulations. After having witnessed the impact of the last decades of forest 

clearance, the villages’ formal and informal structures for decision making have become more aware 

of the damage being done and the need for alternative land use practices. In spite of the efforts by 

various projects and organizations (e.g. the GEF-UNDP SLM, NGO activities), most communities in 

Samoa are still unsure about how to tackle the problem, particularly how to define and implement a 

transition period towards a more sustainable land and forestry resource use. Technological advances 

also play a role in creating further incentives for forest clearance. One of them is the availability of 

genetically modified varieties. For example, the major cash crop, taro (Colocasia spp.), which was 

devastated by the taro leaf blight disease in 1993, has been reintroduced as a leaf blight resistant 

variety, which in turn has recreated incentives for its cultivation. Large areas of forest have been 

cleared for this crop. Another factor is the increasing availability of portable chainsaws, a 

technological advance that has facilitated significantly the task of clearing forest patches by 

individuals. Clearing of forests for the expansion of grazing areas and the uncontrolled cattle and pig 

grazing are recurring issues in communities in Savaii and Upolu. It is a common practice in most 

villages in Samoa to leave pigs and cows to wander freely and graze. The practice of free ranging has 

led to damage of the flora in these villages through the constant rooting of pigs, and trampling of 

vegetation by cattle. Part of the government’s rural development programme, access roads were built 

in the 80s with provisions provided to maintenance, which lead to further encroachment of mid and 

upland areas. 
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Land tenure 

Samoan lands are sub-divided into three categories of which much of the land are customary (81%), 

government or public land (15%) and freehold land (4%). Therefore, the planning and management 

of most communal land is vested in the village chiefs and council. It is a Samoan land tradition that 

the de facto ownership of village communal land is acquired and claimed by whoever first clears a 

forest area for plantation. This traditional rule has passed down from generation to generation and has 

resulted in severe environmental consequences (MNRE, 2013). Most of the resources in Samoa, for 

instance, the water resources such as rivers, springs and streams are by law owned by the GoS. 

However, by virtue of this tradition, villages often disagree with this claim. As a result, when the 

government tries to access and conserve these resources, conflicts often arise causing delays and 

lengthy negotiations with regard to the management and protection of natural resources. Sometimes, 

these conflicts can cause disputes within and between villages, often resulting in villages backing out 

of environmental conservation initiatives and projects proposed by the government. In the 

Constitution of Samoa there are provisions on land ownership. For example in relation to customary 

land, article 10217 states: 

 

“ No alienation of customary land - It shall not be lawful or competent for any person to make any 

alienation or disposition of customary land or of any interest in customary land, whether by way of 

sale, mortgage or otherwise howsoever, nor shall customary land or any interest therein be capable 

of being taken in execution or be assets for the payment of the debts of any person on his decease or 

insolvency: 

 

PROVIDED THAT an Act of Parliament may authorise: 

 

(a) The granting of a lease or licence of any customary land or of any interest therein; 

(b) The taking of any customary land or any interest therein for public purposes.  

 

The Land Titles Registration Act of Samoa was passed in 2008 and created a registration system 

described as a hybrid system which is an amalgam of old deeds registration principles with more 

modern title registration practices. The Act adopts the Torrens registration of title system and requires 

the registration of public land, freehold land and customary land leases and licences, and allows the 

registration of customary land based on Land and Titles Court judgment (AECOM, 2016)18. 

 

These provisions on customary land are still debatable between government and communities, 

because these lands cannot be sold or mortgaged but can be leased or taken for public purposes. For 

example, the government has conducted land surveys to identify critical land areas in the upper 

catchment areas to replant and rehabilitate. The issue of land ownership is very sensitive and complex 

in Samoa, especially when managing natural resources in the midst of traditions related to customary 

land. Over the past few years there has been an increasing rate in land clearance due to agriculture 

and settlement development. Additionally, people have started to move inland, encroaching on the 

upper areas of the catchment areas (Toiata, 2015)19. 

 

Figure 3 provides an overview of this land classification in Samoa; Table 4 provides an overview of 

the number of households using land under each of the classes. It is prohibited by law to alienate 

customary land and made freehold except for provisions enabling the leasing of land. Customary 

                                                 
17 Adapted by Toiata, 2015, from the Constitution of Samoa - http://www.wipo.int 
18 AECOM, 2016. Integrated Environmental and Social Management Plan - Faleolo International Airport 
19 Toiata, 2015. “Working together as one? Exploring the implementation and community perceptions of catchment management in Samoa”. 
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lands accounted for more than 400,000ha in the last 20 years; however, it is markedly decreasing due 

to government and freehold leasing and taking by government for public use purposes. Customary 

land ownership is viewed as a hindrance to development given that long-term security of tenure is 

essential for extensive agricultural or forestry development which features heavy investment in fixed 

assets. The unsure status of customary land holdings provokes small-holder long term projects such 

as pastoral or livestock development. It can also slow and sometimes halt national projects altogether, 

due to differences amongst landowners. While the government has the legal right to take land for 

national projects, this is not always done as settlement of issues is often achieved through negotiations 

with land owners. There is increased pressure for land today particularly in the urban areas due to 

population growth as rural-urban migration continues.  

 

In 2015, the Agriculture Census noted a gradual shift towards using freehold land for major crop 

agricultural households.  The use of own freehold land for agriculture purposes has increased from 

3% in 1989 to 9% in 2009. This increased further to 11% in 2015.  In contrast, 85% of parcels for 

major crop households were on customary land, a decline from 94% in 1989. There were no 

disaggregate data from the Agriculture Census to calculate the exact trends by district (Timmers, 

2016).  

 

The management of Samoa’s forestry resources is largely determined by the land tenure system. The 

cultivation of plantation forests has not been practiced extensively as most rural households rely on 

the native forests for their timber/wood requirements. All the plantation forests that were planted by 

the GoS in the 1970s on leased customary lands have been handed back to the villages, but many had 

been abandoned or poorly managed. 

 

 
Figure 3: Samoa land classification; Source: MNRE. 
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Table 4: Division of land classes over households. 

 

Infrastructure  
Settlements are concentrated in coastal areas with approximately 70% of the population living and 

earning their livelihoods within one kilometer of the coast20. As a result, critical infrastructure and 

utility services – such as hospitals, government buildings, schools, places of employment, and the 

international airport – are also predominantly located in the coastal zone, and are thus extremely 

vulnerable to extreme climate events.  With regards to infrastructure in Samoa, the Samoa National 

Infrastructure Strategy and Plan (GoS, 2011)21 is a leading document. The SNISP focuses on priorities 

for major infrastructure initiatives in the following sectors: 

 

 energy (electricity, fuel) 

 telecommunications (telephone, internet, broadcasting) 

 water and waste related services (water supply, waste water, drainage, 

solid waste) 

 transport (airports, roads, sea ports, shipping) 

Construction for social and economic sectors (such as education, health, justice, public 

administration, tourism, agriculture) and other general building construction are not included in this 

Plan, but may be included in future updates. 

 

The Samoa Infrastructure Asset Management Project (SIAM and SIAM2) and the Cyclone 

Emergency Recovery Programme (CERP) have helped develop Coastal Infrastructure Management 

(CIM) plans, as well as promote design standards and codes of environmental practice for road works 

and coastal protection structures (see Coastal Infrastructure Management Strategy). Through the CIM 

Plans, the Government and communities have agreed on various solutions to manage coastal 

infrastructure in times of coastal erosion, flooding and landslides induced by cyclonic activity. These 

initiatives are now to be extended under PPCR, the AF-project and EWACC) to accommodate inland 

flooding and watershed management, particularly in light of their effect on coastal infrastructure and 

works. 

 

Energy supply 

Samoa depends upon imported petroleum products for much of its energy needs. About 95% of the 

Samoan population has access to electricity. The Government’s objective is to change Samoa’s 

reliance on fossil fuels to a low carbon economy by 2020. The Samoan Government endorsed the 

National Energy Policy in 2007. It encourages the use of renewable energy sources such as solar, 

wind, coconut oil, hydro and energy from wastes (AF-fund proposal, 2011). The majority of lighting 

energy needs for the Samoa is from electricity with almost 100% electrification for the country.  

                                                 
20 EWACC prodoc, 2013. 
21 Government of Samoa. May 2011. Samoa – National Infrastructure Strategic Plan. PRIF. 2011 

District/Region Total H/H Customary Freehold Leased Not Stated

%'age of 

H/H on 

Customary

%'age of 

H/H on 

Freehold

%'age of 

H/H on 

Leased

%'age of 

H/H Not 

Stated

   Vaimauga West 3,515 1,050 1,964 481 20 29.9% 55.9% 13.7% 0.6%

   Faleata East 1,874 521 1,161 190 2 27.8% 62.0% 10.1% 0.1%

   Faleata West 2,733 598 1,790 338 7 21.9% 65.5% 12.4% 0.3%

Apia Urban Area 5,389 1,571 3,125 671 22 29.2% 58.0% 12.5% 0.4%

Greater Apia Area 8,122 2,169 4,915 1,009 29 26.7% 60.5% 12.4% 0.4%

Outside Greater Apia Area 18,083 15,845 1,692 538 8 87.6% 9.4% 3.0% 0.0%

Samoa 26,205 18,014 6,607 1,547 37 68.7% 25.2% 5.9% 0.1%

Source: 2011 Population Census
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Distinction between the use of electricity and income could be derived from the energy source used 

for cooking. For cooking about 70% of the population still uses wood or charcoal (see table 5). 

  



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 30 

 

I 
Table 5: use of energy for cooking. 

 
 

It is the government’s objective that Samoa switches its reliance on fossil fuels to renewable energy 

in the near future. Currently, about 95% of Samoa has access to electricity, 32.8% of which is 

generated from hydro-electric power plants, while within the AUA every household and business has 

access (UN-Habitat, 2014), but the reliability of this energy source is being increasingly compromised 

by prolonged droughts (AF-fund proposal, 2011). Electricity generation on Upolu is a mix of (bio-

)diesel, solar and hydropower generation (figure 4). 

 

 
Figure 4:  Electricity generation in Samoa for the year 2010. Source: Liu et al, 201322. 

 

Electric Power Corporation (EPC), the country’s supplier and distributor of electricity, recently 

moved the main diesel generators inland as part of its upgrading and climate proofing activities (UN-

Habitat, 2014). Now that the Fiaga diesel operated power station is working, the Tanugamanono 

station has closed down but remains as a standby. The Power Sector Expansion Plan includes the 

relocation of Tanugamanono Diesel Power Station to Fiaga, not only to distance it from the growing 

population but also as an adaptation measure for climate events such as flooding or cyclones (UN-

Habitat, 2014).  

 

Table 6: Small hydropower plants in Samoa. Source: Liu et al, 2013.  

 

 
 

                                                 
22 Liu, H., Masera, D. and Esser, L., eds. (2013). World Small Hydropower Development Report 2013. United Nations Industrial Development 

Organization; International Center on Small Hydro Power. Available from www.smallhydroworld.org 
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The remaining hydropower capacity comes from four run-of-river schemes (with a combined 

installed capacity of 4.5 MW) and one scheme with a reservoir in the country at Afulilo, Lalomauga, 

Samasoni, Faleolefee and Alaoa (Table 6). The latter three schemes abstract water from within the 

Vaisigano catchment (MNRE, 2013). The hydro-electric dams in Afulilo, Lalomauga, and Alaoa 

generate around 36.8 million kWh annually, amounting to approximately 32.6 per cent of national 

electricity needs. The Afulilo scheme includes the only dam in the country with a total capacity of 10 

million m³, and stores water from a number of streams above the Vaipu wetland. The five power 

stations provide about 40 % of the annual national energy demand, varying from 70 % in the wet 

season to only 20 % in the dry season (MNRE, 2013). Within the AUA, the Alaoa hydro station is 

also highly vulnerable to flooding and strong winds. During droughts, the Alaoa hydro power station 

does not have enough water to operate regularly so reverts back to the diesel power stations to provide 

for the electricity needs of the Upolu. The influx of flood-mobilised sediments into reservoirs and 

hydropower schemes damages the water supply as it compromises the generation of electricity. Figure 

5 provides an overview of the main hydropower stations supplying the Apia Urban Area. 

 

 
Figure 5: Location of the proposed Fuluasou water works in relation to existing SHPs near Apia. 

Source: Electric Power Corporation of Samoa, 2015.23 

 

A supplementary 396 kwh of solar power was also recently installed, with the development of an 

additional 4 mwh approved in Apia and Faleolo Airport to increase the renewable energy share. The 

majority of solar generated electricity will be located in the AUA, making it vulnerable to cyclones.  

 

Electricity is amongst the most vulnerable utilities to climate events, especially within the AUA, 

where the majority of the electricity uses pole lines. These either get blown over from the strong 

winds or get swept away by the floods, as was demonstrated during recent events. EPC is now 

working on undergrounding all the power lines around the Apia area and at a later stage around the 

country (UN-Habitat, 2014). 

 

Housing & Buildings 

According to the 2011 National Census report, there are 51,240 houses of various designs in the 

country. The high level of dependence on imported construction materials implies reducing pressures 

on local resources. Houses are increasingly being constructed with imported materials and cement. 

                                                 
23 Electric Power Corporation of Samoa, 2015. Samoa: Renewable Energy Development and Power Sector Rehabilitation project Fuluasou Small 

Hydropower Project. 
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There is a steep decline in the use of local construction materials even for Samoan-style houses. There 

is no information on hazardous construction materials. The use of imported construction materials 

eases the pressure on local forests etc. but introduces some alternatives that may not be easily 

disposable. There is no information on construction design to assess energy efficiency except 

anecdotal information that suggests a growing awareness of environmentally sustainable design 

(MNRE, 2013)24. Figure 6 provides an overview of the built environment in Samoa. 

 

Most housing in Samoa is made of cement or treated walls and flooring with iron roofing. While the 

data on building permits was not available during the development of the report to confirm dwelling 

conditions, observations during field visits identified that in certain pockets of Apia substandard 

community dwellings exist. UN-Habitat’s definition of ‘informal settlement’ may not be fully 

applicable to the context of Apia. Besides being situated on customary village lands and/or freehold 

property, these communities also have accessto treated water supply, reliable electricity and proper 

sealed access roads maintained by the government. Nevertheless, the assessment suggests that many 

of these houses do not fall within the standards of the National Building Code. The new building code 

is designed to remedy this situation. In addition, there is no proper land use plan produced to date for 

Apia, meaning developments are managed by the Planning and Urban Management Agency on a case 

by case basis (UN-Habitat, 2014). Among critical buildings, hospitals feature prominently. Apart 

from the national hospitals at Moto’otua (Apia) and at Tuasivi (Savai’i), there are 4 district hospitals 

on Upolu (Lalomanu, Leulemoega, Lufilufi, and Poutasi) and 3 on Savai’I (Foailalo, Safotu, and 

Sataua) (SMEC, 2016)25. 

 

The Vaimauga West (Sisifo) District is the main urban district in Samoa. It includes the Central 

Business Area, most Government of Samoa offices including the Parliament buildings at Mulifanua 

and many head offices for local and international companies. The main Government institutions in 

the District include Police, Fire and Emergency management Headquarters, the main bank offices 

including the National Bank of Samoa and the main Ministry offices including the Ministry of 

Finance, Ministry of Natural Resources and Environment, Ministry of Works, Transport and 

Infrastructure, and the Ministry of Women, Community and Social Development. Next to the Internal 

Affairs offices is the main Pulenu’u fale for Samoa where village representatives meet. Other 

infrastructure offices include Electric Power Corporation, SamoaTel, DigiCel and Samoa Water 

Authority. Apia Port is the main import/export Port for the country and many stevedoring, chandlery 

and other Port related businesses are located in the District. Other important transportation 

infrastructure includes the main bus station and petrol storage area at Mulifanua. This area is also the 

original site of European development and includes many historic and tourist sites including the 

National Museum, Robert Louis Stevenson’s house (Vailima), Aggie Grey’s Hotel and many other 

hotels as well as restaurants and the cinema. Along Beach Road are a number of older buildings that 

have survived numerous cyclones including churches, restaurants, bars and night clubs. Because the 

area is the main business centre it has a number of markets, department stores and shops including 

the Fish Market (and main fish wharf), the tourist market, Maketi-fou, several supermarkets and many 

small businesses. This area is the most significant employment area in Samoa with many workers 

coming into the area each day from around the Country to work at these offices and businesses. The 

maintenance, protection and enhancement of this area are important for the national development of 

Samoa (GoS, 2007)26. 

 

                                                 
24 MNRE, 2013. Samoa’s State of the Environment (SOE) Report 2013 
25 SMEC, 2016 MTR Final. 
26

 GoS, 2007. Coastal Infrastructure Management Plan, Implementation Guidelines, Vaimauga Sisifo District 
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The Market Consultant study identified the following businesses in the Vaisigano Catchment area: 

“In 2015, there were around 101 businesses operating within the 18 vulnerable communities.  The 

majority of businesses were involved in retailing with 27 Retail Shops and 9 Specialized Stores.  

There were 6 Hotels/Motels in the area.  Whilst there were no statistics on employment for these 

businesses, the majority of employment is likely from Hotels and Motels.  There were 6 Bus and Taxi 

Operators, 5 Mechanical Workshops and 5 Restaurants & Bars in the area.  There were also 3 Car 

Rentals and the same number of Manufacturers for non-food products, Cargo handling Businesses, 

Business & Management Consultancy; Laundromats and Hair Dressers. In terms of significance, the 

most significant businesses were Hotels, Cargo Handling, Car Rentals and Petrol Stations. All these 

major businesses were all vulnerable to flooding from the Vaisigano river and have been severely 

affected in the last major flooding in 2012” (WizConsult, 2016)27. 

 

As part of the tourism industry in Samoa, each small scale fale operator sites their accommodation to 

take advantage of beautiful beaches and lagoon areas, often on or adjacent to the sand berms of the 

beach. Buildings and facilities are often on the most vulnerable and least defensible features of the 

coast. The tourism facilities and assets are vulnerable due to their location, smallness (light framed) 

and exposure. In these settings over 70% of all infrastructure, facilities and accommodation is usually 

located within 100m of the coastline (Coastal Infrastructure Management Strategy (CIMS), 2005). 

 

 
Figure 6: Built environment. Source: PCRAFI, 201228. 

 

Waste Collection 

Household waste is collected by a Government-funded collection service at no direct cost to the 

public. Ninety-seven % (97%) of the total population is accessible to this service including the islands 

of Manono and Apolima. Commercial operators are excluded; they transport their own solid wastes 

to the landfills for disposal. Persistent organic pollutants identified and inventoried in 2004 have been 

                                                 
27

 WizConsult, 2016. A Market Analysis of a Diversified Market and Livelihoods within the Vaisigano River Catchment and Flood Plains 

 
28 PCRAFI (Pacific Catastrophe Risk and Financing Initiative). 2012. “Country Risk Profile: Samoa.” 

[http://pacris.sopac.org](http://pacris.sopac.org). 
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largely addressed, with the identified four ‘hotspots’ cleaned, and other POPs (e.g. electric 

transformers, etc) transferred to off-shore secured sites under a regional initiative coordinated by 

SPREP. Hospital wastes are well monitored with management and disposal protocols in place and 

properly managed (MNRE, 2013). 

 

The nation-wide solid waste collection system for household wastes is integral to the operation of the 

two semi-aerobic landfills in Tafaigata and Vaiaata. The Tafaigata Landfill is located about 10km 

west of central Apia in the Faleata West District at an elevation of about 110m ASL. There are little 

or no hard data on the volume of domestic waste being collected. Advice from SPREP is that the 

current collection is about 28 tonne/day, six days per week, which totals some 8,750 tonnes/annum. 

As the Tafaigata Landfill is the only landfill on Upolu it deals with waste from the whole island 

(Sargent consulting, 2016)29. 

 

People are generating less waste per year with data showing a decrease in the waste generating rate 

per capita falling from 0.45 kg/person/year in 2007 to 0.38 kg/person/year in 2011. Of household 

wastes, MNRE estimates that 110.7 tonnes is received and disposed of annually at the Tafaigata 

landfill, out of an estimated total waste generated of 970.9 tonnes per year. This means for Upolu, 

only 11.4% reach the landfill, with the remaining 88.6% generated either burned and or buried in 

backyards, or used as green waste for mulching, or disposed of inappropriately (into the sea, rivers, 

mangrove areas etc.). It is also possible that waste is collected at the household level and collected by 

contractors but disposed of inappropriately in unapproved sites. Most likely it is a combination of all 

these factors. Overall the high %age of waste generated that does not reach the landfill is a concern. 

It points to the persistence of unsustainable waste management practices at the household level, low 

level of public support for the waste collection programme, and, possibly, illegal dumping by waste 

collectors (MNRE, 2013).  

 

Road network 

On the principal islands of Upolu and Savai’i, there are about 1,150 km of classified roads (747 km 

on Upolu and 403 km on Savai’i), and 52 bridges (44 bridges on Upolu and 8 on Savaii) (Figure 7 

and 8). Roads are critical in Samoa, as approximately 70 % of Samoa’s population lives within one 

kilometer of the coast, and critical infrastructure, such as hospitals, schools, places of employment, 

tourist infrastructure, port facilities, power plants, airports, and roads, are located primarily in the 

coastal zone (GoS, 2015). It is a major government asset of critical importance to the country’s 

economic and social development. It provides for the day-to-day well-being of its people by 

increasing their access to economic activities and social services. The network is susceptible to the 

effects of climate change including sea level rise, more frequent and intense tropical cyclones and 

higher intensity rainfall, all of which add to the vulnerability of these assets (SMEC, 2016)30, placing 

these coastal infrastructure and communities at high risk31. 

 

                                                 
29 Sargent consulting, 2016. Greater Apia Integrated Water Management Plan Deliverable 3 of the Environmental Engineer 
30 SMEC, 2016. Climate Resilient Road Strategy. 
31 GoS, 2015. Enhanced Road Access Project (ERAP) ENVIRONMENTAL AND SOCIAL MANAGEMENT FRAMEWORK (ESMF) 
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Figure 7: Samoa main road network. Source: SMEC, 2016.  

 

 
Figure 8: Road network and population density on Opulu Island. Source: WB, 201332. 

 

Samoa’s road network is designed to withstand the impact of weather events associated with the 

current climate, up to the severity that currently has an average 10-year return period for smaller 

structures up to a 100 year return period for major structures. This criterion determines the rainfall, 

flooding, etc., that the surfacing, drainage works, bridges, and other road features are designed to 

handle. Due to road investment capital constraints, however, roads as constructed often do not match 

the design; for example, drainage works are not actually installed as specified, road base and surfacing 

materials and construction are below standard, etc.  

 

TCE caused damage to the country’s main international airport at Faleolo, several roads and bridges, 

and a number of ports on Upolu and Savai’i. Several key road sector assets were damaged, including 

the cross-island road (a key economic artery on Upolu), Siumu Road (the only road linking 

communities on the south side of Upolu Island), as well as the twenty-meter long, two-lane Leone 

Bridge in the Leone area of Apia, which can no longer be used by vehicles and is just one of two 

                                                 
32 WB, 2013. Project Proposal ERAP. 
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bridges capable of carrying heavy vehicles between Apia’s main port and the principal industrial area 

at Vaitele. An assessment of the condition of bridges in Upolu and Savai’i by the Australian Civil 

Corps in January 2013 and May/June 2013 indicated that 38 of 45 bridges inspected in Upolu and 

Savai’i were in need of repair, with twelve bridges in Upolu in need of urgent repairs. A small number 

of these bridges may need to be replaced, but this will depend on further structural and cost 

assessments. There was no reported major damage to transport assets, on Samoa’s other islands of 

Manono, Apolima, Namu’a, Nu’utele, or Nu’ulua (WB, 2013). 

 

This results in roads that are more vulnerable to storms and floods than they should be, driving up 

maintenance and emergency repair costs, and lengthening the time-to-repair of roads that are closed 

by natural disasters. Fixing these deficiencies alone, without invoking any higher design standards 

justified by climate change, would require a considerable investment, currently estimated at some 

US$0.45 m per km. Even if built to the current standards, however, road infrastructure would be 

vulnerable to climate change impacts, which include more intense rainfall, more frequent coastal 

flooding, weakening of slopes, etc., than have been experienced on average in the past. The current 

design standards need to be raised to deal with these impacts; road bed construction, drainage, 

crossings, and bridges will all be affected. Climate resiliency will result when the road network is not 

only designed but actually built accordingly. The additional cost of strengthening the road network 

to meet climate-resilient standards is currently estimated at some US$0.30 m/km (SMEC, 2016).  

 

Airports 

Faleolo International Airport (APW) on Upolu, is Samoa’s only certified international aerodrome. 

APW is located on the north-west coast of Upolu, 32 km west of Apia and covers an area of 

approximately 3.44 km² of relatively low-lying topography, with average elevations of 3.8 m above 

mean sea level. Southern and western sections of the site are higher in elevation. The site is 

characterised by silty to sandy clay soils of mainly basalt olivine origin, weathered to depths of 20 m. 

A significant amount of APW is close to sea level with elevations between 2 and 4 m. The area of the 

runway near Threshold 26 and apron are within the coastal flood hazard zones i.e. are likely to be 

subject to flooding either by sea or from freshwater runoff during heavy rains. The runway and apron 

area is located in the lowest part of the site and there are six open stormwater channels which form 

part of the drainage catchment of the area and drain water from the road, paved surfaces, inland slopes 

and surrounding land, to the coast (AECOM, 2016). 

 

 
Figure 9: Location of Faleolo International Airport (APW) (Source: AECOM, 2016) 

 

The Fagalii commuter airport is located on the eastern side of Apia, below the hill top of Fagalii 

village (see figure 9). The airport is paved and used for both domestic and international services, 

mainly American Samoa. The airport is a short drive from the Central Business Area and has limited 

area for expansion because of the topography (UN-Habitat, 2014). 
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Matautu Port 

The main port for Samoa is located in Apia Bay (figure 10). The Port in Apia is a sole commercial 

Port, handling about 97% of all foreign trade cargoes for the country and is regarded as the lifeline of 

the country with its livelihood largely depending upon import and the rest on transportation by sea. 

Matautu Port is connected with South Pacific countries such as New Zealand and Australia, the Far 

East including Japan, United States and Europe. Most of them are served with container and Ro-Ro 

ships. Irregular services are provided by small cargo vessel and Oil Tankers and Passenger Cruise 

Liners cruising the South Pacific call at Apia Port several times a year. The Port is the main exit of 

passengers to American Samoa and the Tokelau islands by ferry. It provides a base for passenger and 

freight movement via international and coastal vessels. Operational characteristics include acceptable 

dwelling times for ships in port, occasional queuing of vessels, and limited operation times. Vessels 

are increasing in size, making berthing operations more difficult and less safe. Ships berthed at the 

main wharf are subject to excessive movement because of the intrusion of swell into the harbor, 

especially during the wet season, which poses operational and safety hazards during loading and 

unloading. Low demand in the local economy has led shipping lines that formerly operated direct 

international container services to consolidate their operations through trans-shipment via Fiji. As a 

result, import and export container movements have plateaued. International container ship arrivals 

at Apia declined from 174 in 2008 to 105 in 2014, with berth occupancy of 12.5%. A preliminary 

analysis indicated forecast trade growth for Matautu port did not expect to exceed 3% per annum 

between 2020–2030 (ADB, 2015).  

 

 
Figure 10: Location of Matautu Port.  

 

The Main Wharf of Matautu Port was constructed in 1966 for conventional cargo handling purposes 

with the provision of full scale port functions such as a 12m deep and 185m long berth. The New 

Wharf Extension (166m) was commissioned in November 200333.  

 

It also serves the main cargo movement into and out of Samoa. Apia Port recently completed 

extension works and statistics indicate that more than 20,000 containers landed at the Port, with 

around 20 cruise ships expected to berth during 2013 (UN-Habitat, 2014). Since in January 2016, 

Apia port is undergoing a port safety enhancement project funded by JICA. The project consists of: 

 

 Rehabilitation of aids to navigation; 

 Improving berthing and docking facilities; 

 Rehabilitation of terminal container yard; and 

 Completion of the project scheduled for September 2017. 

                                                 
33 http://samoaportsauthority.ws/ 
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The government has also identified as a priority the development of a proposed new port at a 

greenfield site at Vaiusu Bay, which is located about five kilometers west of the existing Matautu 

Port (ADB, 2015)34. 

 

Telecommunications 

Landline and cellular/mobile telephone services are available throughout Samoa and broadband 

internet is currently being rolled out nationally. The headquarters of the telecommunications 

companies are located within the AUA, as well as the main television, cell phone and radio poles. 

These and other infrastructure are vulnerable to strong cyclone winds, while the main radio 

communication pole and meteorology equipment on the Mulinuu Peninsular are also located on sea 

level rise and storm surge risk areas (UN-Habitat, 2014). 

 

Water  
Surface water and groundwater sources exist across most of Samoa, although their distribution is not 

uniform. The older volcanic terrain of the Fagaloa and Salani volcanics have a clay cover that results 

in impermeable strata, and therefore surface runoff. These older volcanics and associated surface 

water courses are mostly located on the eastern and southern halves of both the Upolu and Savai’i 

islands. The younger volcanics of the Mulifanua, Lefaga, Puapua and Aopo lave flows have little or 

no soil cover and allow the infiltration of nearly all rainfall. These lavas are highly permeable, 

allowing also rapid groundwater flow to the sea. These younger volcanics are along the north-west 

Upolu and Savai’i regions and coincide with the dominant distribution of coastal springs and good 

groundwater sources (MNRE, 2013; SOPAC, 2007). 

 

Upolu island has about 15 more or less perennial rivers, while Savai’i island has about 4 perennial 

rivers (MNRE, 2013). River flow is good during the wet season whereas in the dry season, ephemeral 

rivers and streams begin to dry up and perennial river systems experience low flows. There are some 

crater lakes in Samoa. Lake Lanoto’o on Upolu island is the largest lake in the country (MNRE, 

2013). 

 

Sustainable management of the competing water resource demands for Samoa (and Apia) remains a 

complex issue. For example, more than two thirds of the Apia population rely on Vaisigano and 

Fuluasou water catchments which are already stressed through over abstraction and deteriorating 

catchment condition. The Vaisigano catchment in particular has three on-stream hydropower plants 

in addition to the SWA water supply intakes, while there is limited data or assessment of 

environmental flow requirements (GoS, 2006)35. Table 7 from a very up to date source of information, 

FAO’s Aquastat, portrays this lack of data.  

 

Table 7: Renewable water resources. Source: FAO, 2016. 

 
 

The Government of Samoa’s main approach to water resource management in these and other river 

systems is through the implementation of Watershed Management Plans (WMPs) for the catchments. 

                                                 
34 ADB, 2015. Technical Assistance Report: Independent State of Samoa: Ports Development Master Plan. 
35 National Water Resources Management Strategy 2007–17, Section 3.1.1 
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However, the development and enforcement of WMPs have been delayed by limited capacity for 

design and implementation. In the Greater Apia Catchment, WMPs have been developed for all rivers 

but the Fagalii River. Unfortunately, the WMPs do not include consideration of the results of 

comprehensive hydrological modelling with projections of the impacts of climate change on the 

watersheds that has been undertaken in the past year. There is therefore a need to effective implement 

the WMPs for these five watersheds. Without the effective implementation and the upgrading of 

public assets, urban planning and infrastructure construction in the Greater Apia area will remain 

vulnerable to the projected effects of climate change.  

 

Drainage 

Apia has an extensive drainage system that is regularly upgraded as new roads and properties are built 

(figure 11). Most of the drainage systems follow the river systems of Gasegase, Mulivai, Vaisigano, 

and Fagalii. Due to the continuous build-up of new roads, properties, residences and office buildings, 

the drainage system has suffered in that now most of the flooding is the result of either blocked drains 

or natural waterways being reclaimed.  

 

 
Figure 11: Drainage Upgrades (Completed & Proposed) as of June 30, 2016.  

 

Drinking Water Supply. 

Surface water and groundwater are used for all types of water supply. Some are operated by the 

Samoa Water Authority (SWA), the National supplier of water services in Samoa, others by the 

villages and are known as independent water schemes. Surface water provides approximately 65% of 

the water supply and groundwater 35%. SWA’s water service networks cover the urban and rural 

regions of Upolu, Savaii and Manono Islands. This includes wastewater services provided only for 

the central business area of Apia. About 85% of the population receives water from SWA 

water supply (approximately 16,000 and 4,000 customers on Upolu and Savaii respectively). SWA 

currently operates 38 surface water intakes used for public water supply, 36 in Upolu (including 4 

springs) and 2 in Savaii. There are 40 borehole supplies, 20 each on Savaii and Upolu. Figure 12 

provides an overview of SWA coverage on Opulu Island. The following Urban Water Treatment 

Plants are operated and maintained by the Urban Operations Maintenance Division of SWA: Alaoa 

Water Treatment Plant (WTP), Fuluasou WTP and Malololelei WTP (Slow Sand Filters) and Vailele 

WTP and Fagalii WTP (Rapid Sand Filters)36. Of these, the Alaoa water treatment plant managed by 

                                                 
36 http://www.waterauthority.ws/Projects-Developments/Infrastructure/Water 
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SWA has the third highest customer base and is the most exposed of the water supply infrastructure 

network (Fakhruddi et al., 2015).  

 

The majority of the remaining population receives water from independent village water 

schemes (District Water Committees), receiving their water supply exclusively from wells, springs 

and rainwater reservoirs. There are 19 independent water schemes in Upolu and 5 in Savaii. With 

fewer skilled professionals in rural areas, it is frequently difficult to maintain these private water 

supply systems.   

 

Commercial, industrial and tourism uses are limited in Samoa, and rely for the most part on the urban 

water supply. The largest commercial activities are the brewery, coconut factory and approximately 

7 bottled water companies. ‘Le Vai’, one of the bottled water companies and the airport are 

understood to have their own borehole supplies. Groundwater is generally exploited below the 50 m 

ground level contour height, partly because of the coastal location of communities historically  reliant 

upon coastal freshwater springs, and partly because of the expense of deeper drilling (SOPAC, 

2007)37. 

 

 
Figure 12: an overview of SWA coverage on Opulu Island. Source: SWA website. 

 

Apia receives its water supply from surface sources the Fuluasou and Vaisigano rivers, and some 

smaller streams feeding several untreated systems in town. The Gasegase and Mulivai catchments are 

not used for water supply by SWA. Groundwater pumping tests from the boreholes serving Apia and 

NW Upolu water supply scheme have shown this resource to be significantly more than required. 

Surface waters, particularly the Fuluasou stream, are known to be variable year to year, and, 

anecdotally, have been decreasing in quantity and quality in recent years. Possible future surface 

water resources are limited. Lake Lonoto’o and other nearby smaller lakes are designated as reserves 

and as such cannot currently be used as water sources without a change to the law. The other two 

small catchments above Apia, the Mulivai and Gasegase catchments, are small38. 

 

                                                 
37 SOPAC, 2007. National Integrated Water Resource Management Diagnostic Report - Samoa 
38 Draft Integrated Apia Masterplan for Water Supply, Sanitation and Drainage 
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The influx of flood-mobilized sediments into reservoirs and hydropower schemes damages the water 

supply. In recent years the increasing instances of flooding and extreme rain serve only to demonstrate 

the water sector’s vulnerability to climate change and variability. In the early 1990s, Cyclones Ofa 

and Val caused major disruptions to Samoa’s water supply by damaging water storage and 

reticulation networks as well as forests that act as natural water storage and flood control systems. As 

water infrastructure was effectively destroyed, during and immediately after the cyclones people 

harvested water by whatever means they could. The destruction of vital hydrological infrastructure 

also made it impossible to monitor water resources. Incidents of underground water becoming saline 

have been reported in parts of northern and eastern Savaii (AF-fund proposal, 2011).  

 

The key problem with Apia water supply is the extremely high level of leakage. All other problems 

are secondary to this. It has been estimated that non-revenue water is between 60%, and 80% 

depending on WTP zone, with a current average across all zones of 67%. This includes leakage of 

treated water (in which money has been invested in the form of capital works, staff, chemicals and 

power), and also water used but not paid for from unread meters or illegal connections. The capacity 

of 2 of the 3 main water treatment plants serving Apia have sufficient current capacity if the leakage 

can be reduced to a reasonable level and the WTPs can be operated as originally intended. Only 

Fuluasou WTP was found to be close to meeting its design capacity, with an allowance made for 20% 

non-revenue water (NRW). The capacity of this WTP will need supplementing to meet future 2025 

demands. Other than for the Fuluasou service area, it is recommended that the concentration of efforts 

in coming years be directed towards NRW reduction and not expansion of the existing water treatment 

plants. It is recognized however, that in the interim period until leakage is reduced, there will be 

ongoing supply problems, and an operational compromise will be needed to supply consumers with 

water during that period. This will require a fine balance of a concentrated zone-by-zone leakage 

reduction programme and pressure management, against the daily needs of consumers 39. 

 

The European Union is supporting a major water sector investment project in Samoa to extend treated 

and reliable water supply. Although the programme was not designed as a response to climate risks 

it could be seen as a ―no regrets‖ approach that helps to address vulnerabilities in the water sector. 

PPCR-Samoa will also help reduce these vulnerabilities with potential improvements to water 

supplies to villages implemented under the CIM Plans (AF-fund proposal, 2011). 

 

Fire flow 

About 260 fire hydrants are located within the greater Apia boundaries. The spacing required by the 

SWAES is 100m apart. However, many have been destroyed or buried during roading projects. 

Approximately 60% of installed hydrants are currently not operational40. 

 

Rainwater harvesting 

Rainwater harvesting has only been reported to be practiced to any extent in the Falealupo Peninsula 

of north-west Savaii, where a combination of the highly permeable Puapua volcanics and the 

relatively isolated geographic peninsula appear to result in saline groundwater and no surface water 

courses, giving the local populace no alternative but to use rainwater harvesting. This has been 

practiced since 1993. There is no known use of non-conventional sources of water in the country 

(SOPAC, 2007). 

 

Irrigation.  

                                                 
39 Draft Integrated Apia Masterplan for Water Supply, Sanitation and Drainage 
40 ibid 
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There is no irrigation for agriculture in Samoa. All crop and cattle are rain fed. However the Penina 

Golf Course has an irrigation system fed from a borehole (SOPAC, 2007). 

 

Sanitation 
Human waste from the majority of households and most commercial business facilities in Apia is 

discharged into septic tanks and pit latrines. The effluent is untreated and is discharged into overflow 

soakpits. Some commercial premises and government buildings 

have small wastewater treatment plants whose treated effluents are discharged into nearby streams or 

the ocean. Many of these plants are overloaded or perform poorly, and in dry periods there is little 

dilution of effluent in the streams. Some existing commercial and residential septic tanks are not large 

enough to manage the volume of wastewater they receive. Some have no concrete base and the walls 

are constructed from lean mix poured concrete or un-grouted masonry, thus making the tank non-

watertight. Septic tank installations in many households are the only solution in the absence of a 

reticulated centralized community sewerage system (GDH, 2016). 

 

The vast majority of Samoan households currently rely on non-functioning, leaking septic tanks for 

sanitation services. This poor onsite sanitation infrastructure41 pollutes groundwater and streams, 

damages marine ecosystems, and adversely impacts residents‟ health. Samoa has the highest reported 

incidence of typhoid of all Pacific developing member countries, periodically reaching epidemic 

levels. Typhoid is especially prevalent among poor households in low-lying settlements in urban 

Apia, and high incidences of diarrheal diseases have also been reported (PUMA, 2011). Studies show 

that contamination in drains and near shore areas such as Vaiusu Bay, particularly in the wet season, 

is on the rise (GDH, 2016). 

 

The 2011 National Census reported 95.2% of all private households in Samoa using ‘improved toilet 

facilities’, with toilets flushed to a septic tank constituting 84.9%. These figures are consistent with a 

2009 MOH survey reporting improved toilet facilities constituting 94.1% and toilets with septic tanks 

85.3% (MNRE, 2013). Contrary to the high %age of improved sanitation systems using septic tanks 

documented in census reports, several recent studies found that about 80% of so-called septic tanks 

are not true septic tanks. They are not fully sealed, often have no concrete floors as well as other 

design deficiencies. It means therefore that the risk of contamination of underground water sources 

is considerably higher. This conclusion is supported by two recent studies; Latu (2011) found 

excessively high levels of E.coli in a study of water wells in 3 Upolu villages while similarly high 

E.coli levels were reported by SMEC (2011) in a study of five villages in Fagaloa. Another related 

aspect reported by SMEC (ibid.) is the high population of free-roaming domestic animals which 

wastes enter the soil and compound the adverse impacts noted on groundwater sources, and coastal 

habitats. The issue of inferior design of household septic tanks needs to be addressed, particularly for 

all new constructions. Those particularly at risk are populations in low lying urban areas vulnerable 

to periodic flooding and in coastal areas where the water table is high. There is also the direct risk to 

human health from direct contact with wastewater on the ground surface or from consumption of 

contaminated food (MNRE, 2013).  

 

But good progress has been made in improving sanitation problems in some of the most vulnerable 

communities in the Apia urban area including Fugalei, Taufusi, Togafuafua and Tufuiopa. (MNRE, 

2013). Extensive investigation of options and costs including conventional gravity sewerage, low 

pressure pumped sewers, and upgrading of existing on-site systems has been undertaken with the 

outcome that low-pressure sewers collecting septic tank effluent will form the backbone of the 

                                                 
41 Onsite sanitation refers to septic tanks, various types of latrines, and other similar sanitation technology. 
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sanitation improvements. This approach was adopted as it was the most affordable option suited to 

the poor soil conditions for sewer construction, limited funds and existing cultural preference for 

water-flushed toilets. In addition, most houses and all commercial buildings already have flush toilets. 

The system involved construction of about 150 small pumping stations, of about 1,000 litter holding 

capacity, to serve individual properties or clusters of properties. These pumping stations will use 

grinder pumps discharging into small-bore polyethylene pipes that are easily laid and do not have to 

be graded or buried deeply. Experience with these pumps to date in Australia and elsewhere indicates 

that they provide a reliable solution provided maintenance is undertaken. The operation and 

maintenance of the infrastructure will be provided by the Samoa Water Authority (GDH, 2016). SWA 

provides wastewater services to 120 commercial customers in the CBD of Apia. 

 

The collection of septage from households is not covered under the Government contracted services 

but is carried out by the private contractors upon request with households responsible for the transport 

and disposal cost. The management of household sewage is largely done through the use of septic 

tanks (MNRE, 2013). A private sector led user-pays system for septic tanks pump-out and disposal 

is operating well at the level of households and commercial operators. According to MNRE (Fuatino 

Matatumua-Leota, pers comm., 2013), 2,688 truckloads from pump-out contractors are received 

annually for the Tafaigata facility (Fuatino Matatumua-Leota, pers comm.) (MNRE, 2013). Septage 

is collected by pump trucks and disposed of in open unlined pits at the local landfill site, but septic 

tanks and cesspits are only emptied when there is a problem (i.e., overflow or blockage) and are not 

pumped out frequently enough to prevent pollution in surrounding residential areas (GDH, 2016).  

 

The nation-wide solid waste collection system for household wastes is integral to the operation of the 

two semi-aerobic landfills in Tafaigata and Vaiaata. The only existing centralized sewage treatment 

plant is at Sogi, on the north-western side of Apia (PUMA, 2011)42. Sewage treatment and disposal 

facilities for both Upolu and Savaii have improved significantly in recent years with the operation of 

the pressure sewer pipeline and waste treatment plant for the Apia Central Business Area, and of 

septage treatment facilities at both Tafaigata and Vaiaata, that receive and treat septage pumped out 

of septic tanks on Upolu and Savaii and, on occasions, dry sludge from at the new wastewater 

treatment plant for Apia during times of outage of the sludge processing system. A private sector led 

user-pays system for septic tanks pump-out and disposal is operating well at the level of households 

and commercial operators. According to MNRE (Fuatino Matatumua-Leota, pers comm., 2013), 

2,688 truckloads from pump-out contractors are received annually for the Tafaigata facility (Fuatino 

Matatumua-Leota, pers comm.) (MNRE, 2013). 

 

The significance of systems using septic tanks for on-site waste water management is its sealed water 

tight design which serves to provide an anaerobic environment for bacteria to digest wastewater as it 

passes slowly through the tank, breaking down pathogens before the wastewater is discharged into 

environment. By this process, waste water re-enters the soil without pathogens and nutrients that can 

contaminate underground water sources, carry water borne diseases and pollute fragile coastal 

environments (MNRE, 2013). The Samoa Water Authority (SWA) has the long-term goal of 

connecting the urban areas of Apia to a centralized sewerage system to treat and dispose of domestic 

wastewater, but this is cost prohibitive at present due to the relatively dispersed location of urban 

dwellings and the absence of sewerage trunk lines apart from the pipelines that service some industrial 

areas (PUMA, 2011).  

 

                                                 
42 PUMA, 2011. Initial Environmental Examination November 2011 SAM: Community Sanitation Project 
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A range of activities with regards to waste water collection and treatment was reported in the 2013 

State of the Environment of Samoa (MNRE, 2013):  

- Implementation of the National Sanitation Plan is progressing well; 

- A waste water treatment plant and pressure sewer system have been constructed and now 

serving over 130 commercial customers in the Central Business District, producing a flow of 

approximately 800 m3/day against a wastewater treatment plant capacity of 1,000m3 per 

day.  

- 108 septic tanks for schools and district hospitals were constructed under the WaSSP, under 

the Public Health Department of the Ministry of Health. 

- Under the Samoa Sanitation and Drainage Programme (SSDP), a programme to supply 

septic tanks to low lying areas of central Apia was completed. This followed a sanitation 

survey of 859 households in 13 villages in Apia. These tanks were precast, and were raised 

out of the ground as mitigation against the high ground water levels. One hundred and one 

precast tanks were installed in Taufusi, Tufuiopa, Togafuafua and Tauese villages. 

- A subsidy scheme for septic tank construction is under preparation to be funded by an ADB 

grant. 

- MNRE through the Renewable Energy Division (RED) is promoting the use of biogas 

digesters that 

generates electricity and cooking gas (methane) using green waste and household waste and 

at the 

same time, an on-site waste management system. 

 

The ADB funded Water Supply, Sanitation and Drainage Project paved the way for a national 

sanitation master plan addressing the policies, standards, and guidelines for the development of 

sustainable wastewater systems throughout Samoa, and an integrated, fully costed, and prioritized 

water supply, sanitation, and drainage master plan for the greater Apia area. Figure 13 provides an 

overview of the current sewer system in Apia. 

 

 
Figure 13: Main Pressure Sewer Alignment and Waste Water Treatment Plant Site in Sogi. Source: 

National Sanitation Master Plan 2011. 

 

Agriculture  
The agricultural area, which is the sum of arable land, permanent crops and permanent meadows and 

pasture, is estimated at 35,000 ha, which is 12 % of the total area of the country. In 2013, the total 

physical cultivated area was estimated at 30,000 ha, of which 27 % (8 000 ha) consisted of temporary 

crops and 73 % (22,000 ha) of permanent crops (FAO, 2016)43.  

 

                                                 
43 http://www.fao.org/nr/water/aquastat/countries_regions/WSM/print1.stm 
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Samoa’s agriculture sector is in decline, with its agricultural production base limited to a few root 

and cash crops, vegetables, and fruits grown on a small scale. During the 1990s, the agriculture and 

fisheries sectors contributed to around 20% of the gross domestic product (GDP), but by 2012, the 

sectors’ contribution had declined to only 9.7% of GDP, with the agriculture sector contributing 4.5% 

and the fisheries sector 5.2%. Food and beverage manufacturing contributed 2.1% to GDP in 2012, 

most of which was beer production. Agri-food imports increased (in current values) from ST123 

million to ST217 million from 2002 to 2012, while total exports declined from ST61 million to ST45 

million, significantly contributing to Samoa’s widening trade deficit, with decreasing fish exports 

having the largest impact. Export-based commodities such as copra, cocoa, and taro have also 

declined markedly since the 1990s. Despite these trends, the agriculture sector, including fisheries 

and food manufacturing, remains Samoa’s largest employer, with 39.0% of the workforce, the 

majority of them involving subsistence farming (ADB, 2014)44. This is because most agricultural 

production is subsistence or semi-commercial in nature. There are limited opportunities for 

commercialisation of agricultural products as the value chains are not presently sustainable. This is 

largely owing to limits in terms of the quality and sustainability of the supply of agricultural products 

that lead to preference for expensive imports. 

 

Approximately two-thirds of the labor force is engaged in agriculture, which provides 90% of the 

exports (coconut cream, coconut oil and copra). Limited manufacturing concentrates on refining some 

of the agricultural products. Traditional revenue sources were fish stocks, however, declining fish 

stocks challenge its reliability (AECOM, 2016). Other export products are cocoa, nonni, breadfruit, 

bananas, taro and horticultural crops. 

 

The agriculture sector is constrained by a mix of policy and institutional factors, which have 

combined to impede the productive potential of rural households and agribusinesses. First, while 

successive Samoa Development Strategies (2003-2007 and 2008-2012) promote agriculture through 

market-oriented strategies, both public and private investment over the past decade has been low. 

Second, only one quarter rural households are engaged in formal markets, the majority of households 

being subsistence farmers. Third, existing farming systems are labor intensive, and rural labor is 

becoming more scarce and expensive, due to high wages in urban areas and opportunities offered by 

migration. At the same time, the rocky nature of soils in Samoa presents a challenge to larger scale 

farming and mechanization. Fourth, access to agricultural credit is difficult, lending products are 

inappropriate for agriculture and interest rates are high, constraining on-farm investment, and 

production systems needing significant working capital. Finally, Samoa has still to develop effective 

farm support services, including market-driven research and extension to promote improved 

technologies; and farmer access to improved breeding stock and planting material is limited (WB, 

2012). 

 

Work on conservation farming started under the FAO project “Watershed Management And 

Conservation Education” in 199145.  Agroforestry, the planting of agriculture crops together with tree 

crops is a traditional practice in the watershed areas and was promoted under the project. Since such 

a system blended well with the local tradition, culture, economic and biophysical parameters, the 

project introduced improvements to the traditional systems. The presence of technical staff, 

demonstration plots, and easy access to the planting materials inspired the farmers to plant forest tree 

crops such as poumuli, mahogany and ironwood together with banana, breadfruit, coffee, cocoa, etc. 

This practice was followed by farmers from both the watersheds. Use of the legume tamaligi 

                                                 
44 ADB, 2014. Samoa AgriBusiness Support Project (RRP SAM 46436) SECTOR ASSESSMENT (SUMMARY): Agriculture and Natural Resources 
45 ftp://ftp.fao.org/FI/CDrom/aquaculture/a0845t/volume2/docrep/field/381351.htm 
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(Calliandra calothyrsus) to control weeds was much preferred by the farmers to that of weed control 

mats, weedicides and weeding by bush knives. With minimal support and technical guidance from 

the WMS, farmers could easily adopt this practice, which is simple, economical, beneficial and 

environmentally sound. Four conservation farming demonstration plots were established and 

maintained in two watersheds by schools and farmers. These plots were visited by more than 5 000 

different target group members and project visitors from national and international organizations. The 

conservation farming demonstration plot of 1.2 ha at Papauta Girls College was established in early 

1995 and monitored very closely by the project. The results were very encouraging. By August 1996, 

the school was able to generate income of more than $WS 5,000 from short and medium-term crops 

alone, with long-term crops still to be harvested. The demonstration plot successfully showed how to 

use a piece of land to its maximum capacity by integrating agriculture, forestry and conservation, 

how to make intensive use of downstream watershed lands and how to produce food in harmony with 

the environment. Owing to these short, medium and long-term benefits, there were a large number of 

requests for such plots by different target groups during workshops and field visits. However, the 

project was able to cater to only a few of these requests. 

 

Notwithstanding these challenges, significant opportunities exist to develop Samoa's fresh fruit and 

vegetable and livestock sub-sectors. A large share of the existing demand for fruits and vegetables is 

currently being met by imports and there is scope for encouraging domestic production to reduce this 

import dependence. In addition, current per capita consumption of fruits and vegetables appears very 

low by regional and global standards, indicating a need for increased awareness of the dietary benefits 

of fruit and vegetable consumption and prospects for future demand growth. The presence of well-

organized retail and foodservice channels represent a considerable advantage to an organized fresh 

produce supply chain, provided that domestic producers are able to meet buyer standards for product 

continuity, quality and price. There are some products which could also be developed into sustainable 

export commodities, including organic products for which there is recognized export potential (WB, 

2012). 

 

Irregular domestic supply patterns have encouraged the organized retail grocery, hotel and restaurant 

buyers in Samoa to rely on imported product for their basic fruit and vegetable requirements. The 

small average size of fresh fruit and vegetable production units and the lack of coordination between 

growers severely limit the ability of individual farmers to satisfy the demands of organized buyer 

groups. With little or no access to these high-value, big volume sales outlets, local growers are forced 

to sell through farmers’ markets or roadside stands, where prices are generally lower, and where 

minor supply surpluses often lead to major price discounts. Better organization at production level, 

when coupled with improved planting material, and on-farm investments and infrastructure to permit 

year-round production, could provide local farmers with the ability to supply organized retail and 

foodservice customers with the quality and quantity of fresh fruits and vegetables these customers 

require (WB, 2012). The Technical Centre for Agricultural and Rural Cooperation (CTA)46 is 

working regionally on promotion of agricultural value chains and agribusiness and have been asked 

to assist Samoa on this as well. As such, they already work with WIBDI on a Farm to Table project, 

which promotes the use of local produce in tourism facilities via PPPs, climate smart agriculture, as 

well as offer ICT marketing solutions for such produce. 

 

                                                 
46 The Technical Centre for Agricultural and Rural Cooperation (CTA) is a joint international institution of the African, Caribbean and Pacific (ACP) 

Group of States and the European Union (EU). CTA’s mission is to advance food and nutritional security, increase prosperity and support sound 
natural resource management through information, communication and knowledge management, multi-stakeholder engagement, capacity-building 

and empowerment of agricultural and rural development organisations and networks in ACP countries. 
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Livestock production in Samoa is also largely subsistence oriented. With the exception of a small 

number of larger scale cattle operations, livestock production is dominated by small household 

production units, involving in total about 40,000 cattle, 150,000 pigs, 310,000 poultry, and 250 sheep. 

Almost all rural households raise backyard poultry and pigs. Cattle herds have been crossed 

extensively with imported exotic breeds for more than thirty years, but virtually all pigs and poultry 

breeds are indigenous, with a few exotic crosses. Sheep are new to Samoa, and all sheep in the country 

originated from those imported from Fiji in 2004. Productivity of most livestock is low because of a 

lack of attention to nutrition, breeding management and animal health. In the absence of any abattoir 

facilities in the country, the majority animals are slaughtered in unhygienic conditions, and carcasses 

transported in non-refrigerated vehicles. Apart from the obvious public health considerations, this 

process results in a substandard carcass which makes it difficult for domestic meat to compete with 

imports. Sixty-five % of meat consumed in Samoa is imported into the country (WB, 2012). 

 

Agriculture continues to be the major contributor to household subsistence, particularly in rural areas. 

The 2009 Agriculture Census showed that 34% of the households mainly practiced mostly 

“subsistence” agriculture, whilst 31%, were engaged “mainly for home consumption”. Only 3% of 

households practiced mainly commercial agriculture. Notably, many wage-earning households were 

also engaged in supplementary subsistence production47. Increasingly, agricultural production 

competes with other growing sectors such as tourism and manufacturing. Remittances and more 

attractive salary opportunities in Apia and overseas have likewise caused a shift away from 

agricultural production.  

 

In the agribusiness subsector, including commercial farming and agro-industrial enterprises, trade 

statistics show a total agriculture food export (fresh and processed) decline from ST61 million in 

2002 to ST45 million in 2012. Agribusinesses are critical for stimulating agricultural production. 

Even though their total number is small, they support many mall holder farms through supply chain 

arrangements (ADB, 2014)48. 

 

Forestry 

The key climate-related vulnerabilities and their effects on forestry and agro-forestry ecosystems 

include:  

 Drought - increasing frequency of erratic rainfall and low rainfall associated with the El 

Niño phase of the ENSO lead to household water shortages and increasing stress on 

groundwater resources, and increased risks of forest fires. Dry periods are more common 

during the months of April to October, particularly at the rain-shadow north-western areas 

of both the main islands, Upolu and Savaii. Prolonged periods of drought, usually lasting 

three months or more, with increased risk of forest fires, have already been recorded on 

Savaii Island in Aopo, Asau and Falealupo villages, with the first five major forest fires 

occurring during the drought/dry periods of 1982-83, 1997-98, 2001-02, 2002-03 and 

September 2010. Extensive forest fires further retard forest succession rates, destroy 

plantation forests, disrupt ecosystems, pollute the air, destroy vital infrastructure, are a risk 

to human life and undermine attempts to secure sustainable food security regimes. While 

pristine indigenous rainforests are rarely susceptible to bushfires, damaged areas covered 

with secondary growth or invasive species increase the risks of bush fires during dry periods.  

 Cyclones – the strong winds associated with cyclones result in severe destruction of 

vegetation, crops and infrastructure while the heavy rains result in flooding that again causes 

                                                 
47 UNDP CCCD prodoc, 2015. 
48 http://www.adb.org/projects/46436-002/main#project-pds 
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damage and increases the incidence of vector-borne and water-borne diseases. Tropical 

Cyclones Ofa (1990) and Val (1991) devastated Samoa causing damage estimated to be 

about three times that of the GDP, and were especially impacting on Samoa’s forest and 

agroforestry areas.  

 More frequent intense rainfall events and associated floodings have been observed in urban 

Apia over the past decade, inherently linked with poor forestry and watershed management 

upstream of the city. 

 Increasing heat stress on human beings, plants and animals. 

 Gradual changes in surface temperature and humidity can affect the composition of forest 

ecosystems, and the occurrence and extent of forest successions (e.g. cloud forests might 

move to higher altitudes, and their extension might be reduced in limited areas of mountain 

ridge tops). 

 Impacts in low-lying coastal areas (erosion, saltwater intrusion and coastal inundation 

caused by sea-level rise, changing intensity of tidal patterns and storm surges), can force 

people to move further inland and uphill, further clearing forested areas.  

 

Between 1990 and 2000, Samoa gained an average of 4,100 hectares of forest per year. The amounts 

to an average annual reforestation rate of 3.15%. Between 2000 and 2005, the rate of forest change 

decreased by 100.0% to 0.00% per annum. In total, between 1990 and 2005, Samoa gained 31.5% of 

its forest cover, or around 41,000 hectares, and has remained stable at 170,720 ha ever since (see table 

8). Measuring the total rate of habitat conversion (defined as change in forest area plus change in 

woodland area minus net plantation expansion) for the 1990-2005 interval, Samoa gained 23.9% of 

its forest and woodland habitat49. To improve access to land, the government has subdivided huge 

tracts of lands that were under its trust estates to be sold as freehold sections or leased out for 

investment and development purposes (GoS, 2002)50. 

 

Currently there are four Forestry Stations (two on Upolu and two on Savaii). These are under FD, 

dealing with management of National Parks and community forests. These stations provide extension 

services, such as advisory services on spacing and planning forest plantations and woodlots, as well 

as seedling production. Each station has its own nursery. The services offered from these stations are 

currently insufficient, given the shortages in supplying plants and the lack of knowledge on the 

cultivation of species that are climate-tolerant and economically viable. There is further need to 

establish community nurseries to supply extra seedlings, especially those that are drought and fire 

resistant (UNDP, 2010). 

 

60% of Samoa’s land surface, or 171,073 hectares is still covered by forests51, mostly under 

customary land ownership, providing key sources of livelihood for rural communities. The forest is 

an economic and cultural resource and a source of social benefits to local communities supplying 

food, wood and medicine. It also offers environmental benefits providing habitats for animals and 

plants, regulating water resources, providing soil protection and moderating climatic conditions. 

There are also commercial opportunities based around forests such has ecotourism, bio-prospecting 

and carbon trading. Samoan forests have offered a sense of spirituality, and are an intimate component 

of the faaSamoa (Samoan way)52. 

  

                                                 
49 http://rainforests.mongabay.com/deforestation/archive/Samoa.htm 
50 GoS, 2002. Samoa’s First National Report to the UNCCD. 
51 GoS. 2004. Samoa Forest Resources Inventory Survey. Ministry of Agriculture, Forestry and Fisheries. 
52 MNRE, 2007 Policy Statement on Forestry, MNRE 
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Table 8: Samoa Forest Area. Source: Forest Resources Assessment 2015, Samoa Report53.  

 
 

The GoS has monitored and quantified changes in forest resources in its Samoa Forest Resources 

Inventory Survey54 (SamFRIS). The results indicate that Samoa still has approximately 60% forest 

cover (69% of Savaii and 46% of Upolu), but much of the forest has been severely degraded by recent 

cyclones and has a very open, patchy canopy. There are now very few areas of closed canopy forest 

remaining in Samoa, with most of the remaining intact areas being in sheltered valleys and on some 

of the small offshore islands. Another finding is that secondary forests and invasive species are 

becoming increasingly widespread throughout Samoa as a result of disturbance from cyclones and 

non-sustainable agricultural activity. Upolu and Savaii currently have 34% of natural native forest 

cover that is under a series of threats, including climate change impacts.  Forest degradation, 

fragmentation and the reduction of biodiversity in the past 40 years has increased the vulnerability of 

these remaining forests to climate change impacts (UNDP, 2010) 55. 

 

Between 1978 and 1990, 20% of all forest loss was attributed to large scale commercial logging 

operations, with 97% of all logging taking place in Savaii. In 2007 a ban has been imposed by the 

government on commercial logging, nevertheless small scale illegal logging still happen, and 

currently there are 3 small sawmill operations registered, using potable machines and catering for 

local use. The Draft Forest Management Bill created in 2010 is currently undergoing review and 

enactment process, and aims at enhancing regulations and incentives for more sustainable logging 

practices, amongst other through restructure the relationships between landowners and forestry 

operators to give landowners more control over operations on their land and profits, support  native 

forest conservation initiatives,  the commercial plantation and farm agroforestry operations through 

remove legislative disincentive or obstacles (UNDP, 2010). 

 

The FD has been promoting the development of community woodlots, through its Community 

Forestry Program initiated in the early 1980’s, but there has been limited commitment by the farmers 

involved who relied on the FD for supply of seedlings and monitoring. Only round half of the 1000 

farmers registered to date in this programme are still active, and the programme has been operating 

with a very modest budget in recent years. There is still largely a lack of awareness by local farmers 

of the technical issues and properties related to the various tree species and cultivation techniques. 

The main species planted under the Community Forestry Program have been Flueggea flexuosa 

(poumuli) and Swetenia macrophylla (Brazilian mahogany), and native species such as Pometia 

pinnata (tava), Terminalia richii (malili), Syzygium inophylloides (asi toa), Calophyllum neo-

                                                 
53 FAO, 2014. Global Forest Resources Assesment 2015, Country Report Samoa.  
54 GoS. 2004. Samoa Forest Resources Inventory Survey. Ministry of Agriculture, Forestry and Fisheries. 
55 UNDP, 20xx. Prodoc Integration of Climate Change Risks and Resilience into Forestry Management in Samoa (ICCRIFS) 
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ebudicum (tamanu) and Intsia bijuga (ifilele). Currently there is little understanding on how changing 

climatic conditions affect the cultivation and production of these and other tree species. With only a 

small market for wood products, there is little incentive for farmers to plant their own trees, but 

instead log the native trees on their lands as needed (UNDP, 2010). 

 

While there are a number of community-based agroforestry-related projects run by NGOs or the 

Forestry Division, their current limited outreach does not permit wide awareness and application of 

sustainable agroforestry-techniques, climate change risk and information is not integrated to current 

practices being promoted. A Community Forestry Programme, run by the FD, has over the past 15 

years worked with about 150 villages to promote the planting of Samoan native trees (some 500 or 

more trees per village). However, the programme has not taken into consideration current and 

projected climate impacts. Moreover, FD resources are inadequate to increase the capacity of 

remaining villages. In recent years, the FD has focussed less on plantation forests for commercial 

harvesting and more on conservation-oriented forestry practices (UNDP, 2010). 

 

Currently, the Forestry Division is working on the implementation arrangements for the 2-million 

trees campaign.  

 

There are 3 MNRE forestry division main nurseries are located at Vailima, in Apia (main one) and at 

Maota and Asau (Savaii). They provide seeds and seedlings to the nurseries established in the 

communities through different projects. ICCRIFS project established nurseries in 20 villages across 

Upolu (North Coast) and Savaii. None of them produces seedlings, but they all receive them from the 

central nurseries mentioned above (pers. Comm. ICCRIFS programme officer). 

 

Vailima nursery 

In early 1989, the Vailima nursery was reoriented to produce seedlings for planting in the watershed 

area and distribute them to the villagers in the watershed. The nursery produced almost 50 000 plants 

between 1990-1991. However, the last two cyclones, in particular Cyclone Val, completely destroyed 

the nursery and damaged almost 95% of the seedlings. The nursery was then redesigned using 

galvanized iron pipes and shade cloths that could be folded to one side in the event of strong winds 

or cyclones, thus preventing damage to the seedlings as well as to the shade cloths themselves. The 

nursery can produce 150,000-200,000 seedlings, of more than ten species (FAO, 1991). The Vailima 

Plant Nursery, a Ministry of Natural Resources and Environment initiative under its Water Resources 

Division was recently refurbished (figure 14) through financial assistance from the UNDP-GEF and 

Samoa Government funded ‘Strengthening Multi Sectoral Management of Critical Landscapes 

(SMSMCL) Project’56. The rehabilitation of the Nursery serves the purposes of both MNRE’s Water 

Resources Division and the SMSMCL Project in that it will improve services in seedling rearing and 

supply as well as cater for the increasing number of rehabilitation and watershed management projects 

within the areas of the Apia Catchment Basin - a key SMSMCL Critical Landscape focus area.  

 

                                                 
56 http://www.ws.undp.org/content/samoa/en/home/presscenter/pressreleases/2016/01/20/strengthening-samoa-s-critical-landscapes-through-a-

rehabilitated-nursery.html 
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Figure 14: Inside the newly rehabilitated nursery. Photo credit: MNRE/G.Morrison/2016. 

 

Tourism 

With the recent downturns in agriculture and fisheries industries, tourism has become an 

exceptionally important sector for the future economic development of Samoa particularly in 

generating employment and foreign exchange earnings. Gross tourism earnings in 2010 increased to 

ST$308.1 million and stood at SAT$1.55 billion (US$0.69 billion) in 2011 compared to ST$288.4 

million in 2008. Tourism represents around 30% of Samoa’s Gross Domestic Product providing 

livelihood to many local businesses in the accommodation, catering and transportation sub-sectors, 

providing opportunities through its knock-off effects in the tourism value chain, such as handicrafts, 

agricultural production, communication services, and etcetera. The benefits from tourism nationally 

and for local communities go well beyond direct economic impacts. The injection of new money into 

the local economy creates opportunities to re-spend and as such, larger benefits are retained within 

the communities. Tourism being a labor intensive industry providing 5,400 direct employments (10% 

of national employment) creates many job opportunities especially for young people who are then 

encouraged to stay in local communities. Tourism therefore is a major force too for retaining 

population in rural areas. 

 

As a core contributor to GDP, much of the future growth and stability of the Samoa economy depends 

upon tourism continuing to support livelihoods especially at the local village level. Growth in tourism 

has not been strong in recent years, having been badly affected by the 2008 global economic downturn 

and the 2009 tsunami. The sector is highly vulnerable to external shocks, including creeping climate 

change. he tourism sector provides direct employment for over 5400 people which represents 

approximately 10% of the total workforce. Most of this sector workforce supports the operation of 

over 60 small scale community based accommodation places and resorts. The sector also provides 

substantive indirect employment and a range of opportunities in the fields of transport, 

communications, agriculture, fisheries, handicrafts, cultural performance, infrastructure, construction 

and manufacturing. The sector also provides the catalyst for maintaining critical economic linkages 

for the more remote and dispersed villages about the islands of Upolu and Savaii. In these small 

remote communities, tourism offers most of the new job opportunities especially for young people 

who are then encouraged to stay in the communities. Village level small-scale tourism is therefore a 

major force in local economic development, restraining urbanization and retaining the population in 

rural areas (UNDP, 2013) 57.  

 

The tourism industry directly and indirectly accounts for a high portion of foreign currency earnings. 

In 2011 tourist arrivals reached more than 129,000 within a calendar year representing an average 

annual rate of growth of 3.5%. The Samoa Central Bank, which publishes statistics on visitor arrivals 

                                                 
57 UNDP, 2013. PRODOC  
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and tourist expenditures2, reports that in calendar year 2011 tourist expenditures amounted to about 

SAT$310 million, and in the 12 months ended July 2012 - to about SAT$333 million (20% of GDP) 

(UNDP, 2013). 

 

Small to medium scale Tourism operations are dominated by small beach “fale” (open hut) 

developments that are uniquely connected to the many small villages about the coastline of the two 

main islands of Upolu and Savaii. The principle resource bases of tourism are the pristine beaches, 

coastal, lagoon and reef areas. The small scale operators are reliant on goods and services related to 

agriculture, fisheries, food processing, construction, handicraft, transport, energy, water and waste 

management and cultural performance. The village communities are reliant on the tourism operations 

for employment, income and capital. There are indirect benefits as well through the extension of 

transport networks, upgrading of infrastructure and the provision of essential services. The value 

chains are therefore very strong and diverse (UNDP, 2013). 

 

Biodiversity  
In terms of ecology and habitats there a 5 major common vegetation types present in Samoa’s 

terrestrial ecosystem: littoral vegetation, swamp and herbaceous marsh, rainforest, volcanic 

vegetation and secondary or disturbed forest. The lowland and upland rainforests, with wetlands and 

mixed upland swamps – have slowly been reduced since the introduction of agriculture in the mid-

1800s. Many forests were cleared for coconut and rubber plantations, and more lately for intensive 

farms and logging. Cyclones since the 1990s have been attributed to further decline in the native 

vegetation cover. The decline has been to the point where most of the forest cover in the mid to higher 

elevated steep slopes are degraded regrowth or are dominated by non-indigenous species. About Apia 

there has been much modification of the coastal environment over many years, from reclamation, to 

blowing channels through the coral reefs to filling mangroves and developing over coastal plain 

waterways (GoS, 2015). 

 

The islands of Samoa comprise the last large areas of land east of Australia in the central Pacific. In 

1978, Samoa became the first Pacific Island nation to create a National Park with the establishment 

of the O Le Pupu-Pue National Park at Togitogiga. Since 2000 four new national parks have been 

established - Lake Lanoto’o (270 ha) inland from Apia on Upolu Island; and Mauga o Salafai (4,050 

ha), Lata (2,160 ha) and Asau/Falelima (1,350 ha) on Savaii Island. The Robert Louis Stevenson 

Memorial Reserve/Mount Vaea Reserve (12.9 km2) protects disturbed lowland rain forest. Falealupo 

Reserve (100 km2) protects one of the largest remaining areas of lowland rain forest. O Le Pupu Pu'e 

National Park (28 km2) protects rain forest from the top of Mt. Fito, Upolu down to sea level (Dahl 

1980).Their size has helped them accumulate and support a diversity of plant and animal genera not 

found further to the east as well as a rich, endemic flora and fauna of their own. O le Pupu-Pue 

National Park is the largest protected land area on the island and protects a wide area and a range of 

environments, including Palolo Deep National Marine Reserve which encompasses an area of 1.4 

km² and is comprised of the deep, a small land area, a fringing reef and shallow inshore flats58. The 

Samoan island of Savai'i has the largest continuous patch of rainforest in Polynesia. About 80 percent 

of Samoa's lowland rain forests have been lost during the 3,000 year history of human habitation59. 

A number of natural conservation areas are located in Upolu, including O le Pupu-Pue National Park 

and Sa’anapu Conservation area located south-east of the APW and Uafato Conservation Area in the 

east.  

                                                 
58 AECOM, 2015. Integrated Environmental and Social Management Plan - Faleolo International Airport (APW) 
59 http://samoanheritagetrees.com/ 
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Currently, management plans are being developed for the individual national parks, but there is no 

overall protected areas management strategy. This was highlighted in the recent Key Biodiversity 

Area (KBA) Gap Analysis60. A further basic challenge is the lack of detailed catastral surveys to 

establish clear protected area boundaries. Also, land use regulations are poorly enforced in adjoining 

customary lands being used for agro-forestry purposes (UNDP, 2010). 

 

Samoa’s upland habitats are largely intact and undisturbed by human activities with a high percentage 

of forest cover (99%) for both Upolu and Savaii.  The nature and quality of forests in the uplands of 

the two islands are now significantly different.  For Savaii, 91% of the upland forest area is dominated 

by native species.  For Upolu, non-natives dominate 99% of the upland area.  The impact of the 

invasive vine Merremia is the main threat with recent estimates suggesting 24% of all forests affected 

including upland forests61.  The increasing dominance of non-native species in the Upolu upland areas 

is largely the result of cyclones compounded by impact of cultivation and invasive species.  The 

existence of access tracks including vehicle access roads makes this easier (UNDP, 2010). 

 

The loss of bird population from hunting is largely anecdotal with no recent studies of bird 

populations to indicate how serious this impact may be.  The BioRAP concentrated on ascertaining 

the status of two critically threatened species one of which appeared to have become extinct, and did 

not gather extensive data on other more common species.  Other invasive species of concern are myna 

birds, other vine species including Mikania spp and tree species including Albizzia spp62. 

 

1.1.2. Incomes and Poverty 

It is ranked in the UN's Human Development Index report as a Medium Human Development country 

with a global Human Development Index (HDI) in 2013 of 0.694, ranking it 106 out of 187 countries 

(EU, 2015)63. In 2014, the latest Human Development Index (HDI) ranks Samoa 105 among 188 

countries, while the Gender Inequality Index (GII) ranks it 97 among 155 countries for which 

information was available. Life expectancy is 73 years and the under-five mortality is 18 per 1000 

births, both progressing from 67 years and 27 per 1000 in the 1990s. With no significant distinction 

between boys and girls, around 95 % of the children in 2013 are enrolled in primary education and 

80 % in secondary education. In 2015, 99 % of the population had access to improved water sources 

(98 and 99 % in urban and rural areas respectively) and 92 % of the total population had access to 

improved sanitation (93 and 91 % in urban and rural areas respectively) 64. Approximately 68% of 

the population of Samoa is classified as “Agriculturally Active”65.  

 

Samoa is making reasonable progress towards the achievement of its Millennium Development Goals 

(MDGs), but mixed success in achieving its Millennium Development Goals (MDG) relating to 

reducing extreme poverty66. MDGs 2 (Education), 4 (Child Mortality) and 7 (Environment) are on 

track with MDGs 1 (Poverty reduction), 3 (Gender) and 5 (Maternal health) giving mixed results 

according to the Pacific Islands Forum Secretariats 2013 Tracking Report (EU, 2015). Of particular 

concern is the increase in hardship and poverty between 2002 and 2008. Further economic growth is 

                                                 
60 GoS. 2009. Key Biodiversity Areas Gap Analysis. Conservation International (CI) and MNRE. 
61 MNRE, 2013.  National Environment Sector Plan, Apia, Samoa 
62 ibid 
63 EU, 2015. Budget Support to the Samoan Water & Sanitation Sector. CRIS number: FED/2015/038-626 
64 http://www.fao.org/nr/water/aquastat/countries_regions/WSM/print1.stm 
65 Samoa Bureau of Statistics. 2009. Agriculture Census Analytical Report 2009. 
66 Pacific Islands Forum Secretariat. 2012. Pacific Regional MDGs Tracking Report.  
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at risk from the effects of natural disasters. For example, a tsunami in 2009 caused at least 135 deaths, 

3,500 people to be displaced and approximately $150 million in damages67. Samoa also experiences 

frequent tropical cyclones that threaten the achievement of socio-economic and development goals. 

People experiencing Hardship (as opposed to poverty), measured as the number of people living 

below the Basic Needs Poverty Line, increased between 2002 and 2008, this was especially so for 

rural areas. Samoa has a small labour market but the government is working to create more job 

opportunities. 

 

The level of extreme poverty in Samoa, as measured by the food poverty line, is low with only 3% of 

households falling below the food poverty line. However, the incidence of basic needs poverty is 

much higher; 13.4% of all households and 18.8% of the population fall below the basic needs poverty 

line (see table 9). Despite having a large subsistence agriculture sector, households remain very 

vulnerable to increases in food and fuel prices, particularly when faced with the loss of cash income 

due to a reduction in remittances or loss of employment. Households in the lowest expenditure 

quintile spend about 55% of their total expenditures on food. These households are hardest hit when 

the cost of the food basket increases, such as it did in 2008 when food costs increased by 25% between 

the first and fourth quarters of the year (WB, 2012)68. Undernutrition is still a problem (see figure 

15). 

 

Table 9: Poverty in Samoa.  

 
 

 
Figure 15: undernutrition in Samoa. Source: CTA.  

 

                                                 
67 United Nations Office for the Coordination of Humanitarian Affairs. 2009. Samoa/Tonga: Tsunami. Situation Report #5. 
68 PROJECT INFORMATION DOCUMENT (PID) Samoa Agriculture Competitiveness Enhancement Project 
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Population 
According to the 2011 Population and Housing Census, the total population of Samoa is 187,82069 

(see table 10) which comprised of 96,990 males, and 90,830 females (see table 11)70. This is an 

increase of 3.9% of the population when compared with the population census in 2006 with 180,741 

persons. The population is divided into four major statistical regions namely: Apia Urban Area 

(AUA), North West Upolu (NWU), rest of the Upolu and Savaii. The census 2011 shows that AUA 

region constituted 19% of the total population and 81% made up of rural population (MHW, 2014). 

Table 12 provides an overview of the projected population growth until 2021 and 2031. The northwest 

of Upolu, when combined with Apia’s urban area, represents an area of only 311 km2 or 11% of the 

total land area, but over 50% of the population of Samoa. This has significant social and economic 

implications, given the growing number of people residing outside traditional village settings and 

their associated governance structures. Between 70 and 80% of the population live along or within a 

kilometer of the coast (UN-Habitat, 2014). The Samoan way of life is based on the traditional villages, 

managed and operated under the Village Council known as Pulega Mamalu a Aliii ma Faipule. The 

Village Council plays a significant role in the village such as establishing the village protocols and 

disciplinary actions to manage and maintain peace and harmony amongst the villagers (MHW, 2014). 

 

Table 10 & 11: Population of Samoa at census years and gender division in population.  

    

Table 12: Population growth. Source: Sargent Consulting, 2016. 

 
 

The population is relatively youthful, with 37.6 per cent between the ages of 0 and 14 years, 56.7 per 

cent of the population between 15 and 64 years and only a small proportion of 5.7 per cent over 65 

years. The median age is 20.8 years. This youthfulness is reflected in high fertility rates (4.16 children 

born per woman). There are more males than females (1.06:1.00) and life expectancy is just under 72 

years. The majority (92.6%) of the population is of Samoan ethnicity. The population of Samoa is 

estimated to have grown at a rate of 0.3 - 0.9%, per annum between 1971 and 2007. Between 2000 

and 2005 the population grew by 0.97%, while the urban population grew 3.2%. Since Samoa’s 

independence in 1962 significant levels of emigration have slowed the overall rate of population 

growth, with a net migration rate estimated to be 1.6–2.2% per annum (AF-fund proposal, 2011). The 

gender ratio and age structure for the Apia Urban Area is shown in Figure 16 and 17. They are normal 

for a population enjoying reasonable health care.  

                                                 
69 Latest UN Estimate (as per 1 july 2016): 194,523 persons. http://worldpopulationreview.com/countries/samoa-population/ 
70 Current information has been extracted from the Market Consultant’s Report done under the preparation of the GCF Proposal, 2016. 

Region of 

residence

Land 

Area

1981 1991 2001 2011 km2 1981 1991 2001 2011

Samoa 156,349  161,298  176,710  187,820  2,785    56      58      63      67      

Apia Urban Area 33,170    34,126    38,836    36,735    60         553    569    647    612    

North West Upolu 40,360    40,409    52,576    62,390    251       161    161    209    249    

Rest of Upolu 39,669    41,713    42,474    44,293    780       51      53      54      57      

Savaii 43,150    45,050    42,824    44,402    1,694    25      27      25      26      

Source: Samoa Population Census

Population and census year Population density
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Figure 16: Gender ratio and age cohort for 

Apia urban area (2011 census) 

Figure 17: Apia urban area employment by 

sector (2011 census) 

 

The 2011 census yields several indices of social relevance in Apia. These include household 

occupancy rate at 88.8%, total dependency ratio (of aged and children) 68.1%, motor vehicle 

ownership rate 44%, dwellings with flush toilet 95%, etc. Literacy in Samoan is about 99% for both 

sexes, although marginally higher for girls than for boys. Literacy in English was not addressed. The 

workforce occupations are summarized in the report of the Market consultants (Annex II b), but as 

example the youth employment in carpentry has been outlined in Table 13. Otherwise, there is little 

in the census of direct relevance to the water sector beyond sources of household water. Youth 

unemployment is a big issue in Samoa. Table 14 provide some statistics on this topic.  

 

Table 13: Overview of youth population and skills in carpentry. Source: Census 2011.  

 
 

Table 14: Youth and unemployment. 

 
 

Total Male Female Total Male Female

   Vaimauga West 4,757 2,359 2,398 761 721 40 16.0% 30.6% 1.7%

   Faleata East 2,408 1,201 1,207 512 494 18 21.3% 41.1% 1.5%

   Faleata West 3,780 1,944 1,836 741 712 29 19.6% 36.6% 1.6%

Apia Urban Area 7,165 3,560 3,605 1,273 1,215 58 17.8% 34.1% 1.6%

Greater Apia Area 10,945 5,504 5,441 2,014 1,927 87 18.4% 35.0% 1.6%

Outside Greater Apia Area 104,955 54,113 50,842 5,671 5,331 340 5.4% 9.9% 0.7%

Samoa (National) 115,900 59,617 56,283 7,685 7,258 427 6.6% 12.2% 0.8%

Source: Samoa Population Census

Residence in 

District/Region

Population 

aged 15+

Male aged 

15+

Female 

aged 15+

Skills in Carpentry Carpentry Percentage

District/Region
Total 

Population
Between 

15-19 

years

Between 

20-24 

years

Between 

25-29 

years

%'age 

Unemploy

ed

%'age of 

15-19 

years 

Unemploy

ed 

%'age of 

20-24 

years 

Unemploy

ed 

%'age of 

25-29 

years 

Unemploy

ed 

   Vaimauga West 6,658 2,715 2,102 1,841 4.8% 3.3% 7.3% 4.1%

   Faleata East 3,426 1,313 1,142 971 4.7% 3.1% 7.0% 4.1%

   Faleata West 5,267 2,062 1,761 1,444 4.3% 3.5% 6.0% 3.4%

Apia Urban Area 10,084 4,028 3,244 2,812 4.8% 3.3% 7.2% 4.1%

Greater Apia Area 15,351 6,090 5,005 4,256 4.6% 3.3% 6.8% 3.9%

Outside Greater Apia Area 32,063 13,724 9,828 8,511 4.3% 2.6% 6.9% 4.0%

Samoa 47,414 19,814 14,833 12,767 4.4% 2.9% 6.9% 4.0%

Source: 2011 Population Census
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The gini coefficient71 measuring income equality show a worrying trend for Samoa (table 14).  

Between 2008 and 2013/2014, the national Gini Coefficient has increased from 0.47 to 0.56 with 1 

being the maximum income inequality.  Furthermore, the highest income inequality has occurred at 

the AUA which has increased from 0.48 to 0.61.   

 

Table 14: gini coefficients for Samoa 

 
 

In common with worldwide trends, average household sizes have declined in the AUA from 7.32 to 

7.18 and in the NWU from 7.56 to 7.4 persons between 2001 – 2006. So even though there may have 

been declines (AUA) or increases in population (NWU), the growth in the number of households has 

been significant. This trend towards smaller households translates into a higher requirement for 

houses (GoS, 2010)72. 

 

While much of the impact of climate change is felt by individual households, households have little 

financial capital for implementing household-level interventions for climate change adaptation. The 

limited disposable income of most Samoan households means that tendencies for short-term gain take 

precedence over investment into longer-term measures for climate resilience. Households are not able 

to save for contingencies, nor are they able to proactively implement interventions that will reduce 

their vulnerability to the effects of climate change. 

 

1.1.3. Changes in climatic patterns 

Samoa’s climate is characterized by high rainfall and humidity, near-uniform temperatures 

throughout the year, the dominance of south-easterly trade winds and the occurrence of tropical 

cyclones. Samoa has a wet tropical climate with temperatures ranging between 17°C and 34°C and 

an average temperature of 26.5°C. Samoa’s climate is normally driven by the South Pacific 

Convergence Zone (SPCZ) and El Nino Southern Oscillation (ENSO). ENSO is a natural 

phenomenon that occurs on a global scale but mainly affects countries in the Pacific Ocean. ENSO 

has two phases - La Nina and El Nino - but also a neutral phase between the two. During a La Nina 

year, Samoa experiences flooding in downtown Apia as a result of extreme rainfall. Samoa is also 

vulnerable to anomalously long dry spells that coincide with El Niño years. Drought and forest fires 

are most prevalent during the dry season in the northwest division of Savaii, due to the coinciding 

effects of El Nino such as low rainfall and a prolonged dry season (UN-Habitat, 2014). 

 

Samoa is exposed to a number of natural hazards, including tropical cyclones, floods, earthquakes, 

tsunamis, volcanic eruption, and drought. According to the World Bank, Samoa is ranked 30th of 

countries most exposed to three or more hazards. Samoa was ranked 51st out of 179 countries in the 

Global Climate Risk Index 2012 report on who suffers most from extreme weather events (PNDA, 

                                                 
71 Measure of the deviation of the distribution of income among individuals or households within a country from a perfectly equal distribution. 
http://hdr.undp.org/en/content/income-gini-coefficient 
72 GoS, 2010. Land use Planning Report prepared under the PPTA7301 -SAM: “Preparing the Water supply, sanitation and drainage project”. 

2002 2008 2013/2014

National average 0.43 0.47 0.56

Apia Urban Area 0.40 0.48 0.61

North-West Upolu 0.40 0.46 0.55

Rest of Upolu 0.39 0.44 0.51

Savai’i 0.41 0.46 0.51

Source: 2013 Household Income & Expenditure Survey

Gini Coefficient
HH Gini Coefficients
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2013). In the past 50 years Samoa has experienced 56 extreme weather events73. Cyclones within 

living memory include Cyclones Ofa (1990), Val (1991), Heta (2004) and, recently, Evan (2012) 

(GoS, 2015). The coastal zone is vulnerable to sea level rise, and all areas are subject to damage 

caused by the high winds, storm surges, and torrential rainfall associated with severe tropical 

cyclones. Two cyclones — Ofa in 1990 and Val in 1991 — ranked 2nd and 3rd in the list of the most 

damaging cyclones in the South Pacific region as a whole in the last 50 years. Following these 

1990/91 cyclones, a Samoan Building Code was developed, in order to ensure that new buildings 

would be capable of withstanding such extreme events.  A comparison of the severity of cyclone Ofa 

with a theoretical 100 year storm suggests a return period of about 25 years, with a storm surge of 1.6 

m and onshore maximum wind velocity of 130 kph. The economic consequences of these and other 

cyclones suggest that the Samoan economy is resilient to storms with a return period of 10 years, but 

suffers significant damage from storms with a greater return period. This threshold is low by 

international standards (GoS, 2013).  

 

Cyclone Evan 

Cyclone Evan struck Upolu in December 2012. A weather monitoring mast at Mt. Fiamoe measured 

wind at a peak speed of 46m/s at 28m above ground, in a ten-minute average, with a maximum three-

second gust of 59m/s being recorded in the same 10-minute interval. Cyclone Evan was thought to 

be the worst to hit Samoa in over two decades (Energy Corporation of Samoa, 2015). 

The cyclone damaged a number of ports in Upolu and Savai’i, particularly at the old wharf in Apia. 

In addition to the damage caused to economic infrastructure, community assets were also 

damaged/destroyed. Evan was (in terms of flooding) approximately a 1-in-100 year event (Water 

Technology, 2016)74. The flooding during Cyclone Evan also resulted in extensive destruction of 

household goods and the temporary displacement of approximately 7,500 people. The flooding during 

the cyclone damaged 2,088 houses, mostly in urban settlements on Upolu Island and particularly in 

the coastal part of AUA. The government of Samoa, civil society groups, and the international 

community have been engaged in the relief and rehabilitation work. The cyclone resulted in 

considerable damage to business and private assets and infrastructure (homes, offices, bridges, 

hydropower plants, commercial buildings)75. Based on estimated production losses and on the 

characteristics and size of the labour force, the Post-Disaster National Assessment estimated that a 

loss of nearly 9,600 equivalent jobs has occurred for wage earners and the self-employed across many 

social and economic sectors, especially agriculture and tourism. Tourism is the backbone of the 

Samoan economy. The sector employed approximately 1,800 employees. More than half of the 

available hotel rooms in Samoa are found within Apia and the broader AUA. Many are located in 

areas along the waterfront and are vulnerable to cyclones, storm surges and flooding (UN-Habitat, 

2014). A rapid assessment revealed that roughly 45 per cent of agricultural area in Upolu was severely 

impacted by Cyclone Evan, with another 30 per cent moderately impacted. Damage to fisheries was 

in the artisanal sector, with about 27 per cent of canoes owned by artisanal fishers reported as 

damaged. The main cash crops damaged include coconuts, breadfruit, bananas, cocoa and other fruit 

trees. Regardless of Cyclone Evan’s impact, agricultural performance had been poor, given the 

decline in share of GDP from 19 per cent in 1995 to 10 per cent in 2011. Climate change and 

associated disasters such as droughts and flash floods continue to impose serious constraints to 

development, to the extent that farmers seem to be in a constant state of recovery (UN-Habitat, 2014). 

 

                                                 
73 PCRAFI, 2015. Country Note SAMOA February 2015 Disaster Risk Financing and Insurance. 
74 Water Technology, 2016. Draft Integrated Watershed Management Plan For Greater Apia –Flooding and Drainage 
75 GoS, PDNA, 2013. 
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Without the implementation of appropriate counter-measures for such climate risks, economic growth 

prospects are undermined by damage to critical infrastructure as well as resources likely to be diverted 

away from development spending; such as health and education; towards disaster response and 

reconstruction efforts. The opportunity costs on Samoa’s development are therefore significantly 

adverse. There is a need to protect tourism infrastructure, community households, local businesses 

and other livelihood assets which could be again, significantly impacted by river flooding. 

Consequently, the National Recovery Plan identified repair and reconstruction of bridges and roads 

as a priority for revitalizing the economy and restoring access to markets and important services (e.g. 

health care). 

 

Climate Change Projections & Scenarios  
Samoa’s Second National Communication to the United Nations Framework Convention on Climate 

Change reported best estimates of long term, systematic changes in the future climate for Samoa. The 

report indicated that by 2050 sea level is likely to have increased by 36 cm, rainfall by 1.2%, extreme 

wind gusts by 7% and maximum temperatures by 0.7 C. Given Samoa’s location, there is large 

uncertainty in the rainfall projections. Of the four global climate models used to prepare Samoa’s 

climate risk profile, two models indicated substantial increases in rainfall, one model suggested only 

small increases, and one model indicated a large decrease in rainfall into the future. While, an extreme 

daily rainfall of 400 mm is currently a 60-year event, it will likely be a 40-year event by 2050. An 

extreme six-hourly rainfall of 200 mm is currently a 30-year event. It will likely become a 20-year 

event by around 2050 (SNC, 2009).  

 

While there is still a high degree of uncertainty about changes in weather variability and extreme 

events for future climate  projections, the EACC study drew two inferences from the scenarios: (i) 

the severity – and perhaps the frequency – of ENSO droughts is likely to increase, especially under 

the Global Wet scenario; and (ii) the severity (wind speeds) of major cyclones may increase and the 

return period of the most damaging cyclones may fall, leading to a significant increase in the average 

damage caused by cyclones which hit Samoa. The latter change may be most marked in the Global 

Dry scenario as a consequence of the significant increase in precipitation during the wet season (SNC, 

2009).  

 

More recently, the EACC Samoa country study used projections of climate variables downscaled 

from the results of the global climate models. Samoa is covered by 4 of the 0.5° grid cells. Most of 

the Samoan population is covered by the cell centred on 13.75°S, 171.75°W, which covers Apia. The 

Global Wet (NCAR) and Dry (CSIRO) scenarios differ little with respect to the annual average 

temperature projections. The Global Wet scenario projects an increase of 0.97- 0.99°C by 2050 for 

the four grid cells, while the Global Dry scenario for 2050 projects an increase of 0.81 -0.83°C by 

2050 for the four grid cells. Since the differences between cells are much smaller than the standard 

errors of the projections, it is reasonable to assume a uniform increase of about 1°C for the Global 

Wet scenario and about 0.8°C for the Global Dry scenario. Changes in average daily maximum and 

daily minimum temperatures are almost identical to the changes in average daily mean temperatures 

(Wb, 2010). 

 

The situation is rather more complicated for precipitation. Notwithstanding its name, the Global Wet 

scenario projects changes in total annual precipitation by region in the range -21 to +106 mm by 2050 

with a value of -21 mm for Upolu North. In contrast, the Global Dry scenario projects changes in the 

range +277 to +344 mm by 2050 with a value of +344 mm for Apia. There are also changes in the 

seasonal distribution of rainfall. For example, total precipitation for December–February—the prime 

period for cyclones—falls by about 40 mm by 2050 in the Global Wet scenario, whereas precipitation 
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during the rainy season from November to April is stable or increases slightly in Upolu South. Thus, 

the dry season becomes drier while the transitional months of the wet season become wetter in this 

scenario. The shift is not as marked for the Global Dry scenario but still roughly one-half of the 

increase in annual precipitation occurs during the transitional months of the wet season. Observation 

and modelling suggest that higher global temperatures, including sea surface temperatures, will mean 

that the peak wind speeds and probably precipitation and flooding associated with severe cyclones 

will increase. This is equivalent to a shift in the tail of the distribution of extreme weather events. 

These considerations point to a more frequent return period of cyclones with the severity of Cyclones 

Ofa and Val, which had a devastating impact on Samoa in 1990–91. However, since these cyclones 

rank second and third in the list of the most damaging cyclones in the South Pacific region as a whole 

in the last 50 years, it is very difficult to quantify the potential change in exposure to extreme storm 

damage for different scenarios. There is a separate but less well–documented concern that the 

severity—and perhaps the frequency—of ENSO cyclical variations in weather conditions will 

increase. This could mean that the severity of ENSO dry periods may increase, especially under the 

Global Wet scenario for which average precipitation during the dry season is expected to fall (Wb, 

2010). 

 

According to the Samoa Strategic Programme for Climate Resilience (GoS, 2013) climate change in 

Samoa is expected to lead to: i) more frequent and extreme rainfall events; ii) more frequent and 

longer drought events; iii) increased air and water temperatures; iv) sea level rise; and v) more 

frequent extreme wind events. An extreme daily rainfall of 400 mm – currently a 60-year event – will 

likely become a 40-year event by 2050. Similarly, an extreme six-hourly rainfall of 200 mm – that is 

currently a 30-year event – will likely become a 20-year event by 2050. Furthermore, the CSIRO 

model projected an 8% increase in the wind speed for a 50-year storm by 205976. 

 

Scientists from the Pacific Climate Change Science Program (PCCSP) have assessed 26 global 

models; 24 of these were found to best represent the climate of the Samoa region and western tropical 

Pacific and have been used to develop climate projections for Samoa. Projections across all emission 

scenarios indicate Samoa will experience increases in average annual air temperature and sea surface 

temperature (refer Table x). Under a very high emission scenario temperature increases are projected 

to be between 0.5 and 1.1ºC higher by 2030. Sea level rise is expected to continue, with projections 

ranging between 7 and 17 cm under very high emission scenarios in 2030. Rainfall projections 

suggest little change is annual rainfall however more extreme rainfall events would be expected. 

According to projections Samoa is likely to experience a decline in the frequency of cyclones; 

however, an increase in storm intensity is probable by the late 21st century (AECOM, 2016). 

 

Table 15. Projected annual average air temperature changes (left) and sea level rise (right) for Samoa 

for three emissions scenarios and three time periods. Values represent 90% of the range of the models 

and changes are relative to the average of the period 1986-2005. Source: PCCSP, 201577. 

                                                 
76 GoS. 2013. Strategic Programme for Climate Resilience. 
77 Pacific-Australia Climate Change Science and Adaptation Planning Program, 2015. Current and future climate of Samoa. Available from 

http://www.pacificclimatechangescience.org/wp-content/uploads/2013/06/3_PACCSAP-Samoa-10pp_WEB.pdf 
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A study by the Pacific Climate Change Science Program (PCCSP) highlights the following climate 

change trends and future projections in Samoa (CSIRO, 2011)78:  

• Temperatures have increased and will continue to increase with more very hot days in the future. 

Projections show that by 2030, under high emission scenario, temperature may increase in the range 

of 0.4 – 1.0°C by 2030 and 1.9-3.3°C by 2090.  

• Rainfall is generally projected to increase over this century with more extreme rainfall days 

expected. Wet season and dry season increases of rainfall are expected, mainly due to the projected 

intensification of the South Pacific Convergence Zone. However, there is some uncertainty in the 

rainfall projections and not all models show consistent results. Drought projections are inconsistent 

across Samoa. However, the frequency and intensity of extreme rainfall events are projected to 

increase.  

• By the end of this century projections suggest decreasing numbers of tropical cyclones but a 

possible shift towards more intense categories. Projections in Samoa tend to show a decrease in the 

frequency of tropical cyclones by the late 21st century and an increase in the proportion of the more 

intense storms. On a global basis, there is a growing level of consistency between models that the 

frequency of tropical cyclones is likely to decrease by the end of the 21st century by 6-35%. There is 

also a general agreement between models that the mean maximum wind speed of cyclones will 

increase by 2 -11% and that rainfall rates will increase in the order of 20% within 100km of the 

cyclone center.  

• Sea level near Samoa has risen and will continue to rise throughout this century (very high 

confidence). By 2030, under a high emissions scenario, this rise in sea level is projected to be in the 

range of 5-15 cm and 21-59 cm by 2090. The sea-level rise combined with natural year-to-year 

changes will increase the impact of storm surges and coastal flooding. 

 

Global Climate Model Projections and climate science findings for Samoa Over the course of the 21st 

century indicate (CSIRO, 2014): 

 El Niño and La Niña events will continue to occur in the future (very high confidence), but 

there is little consensus on whether these events will change in intensity or frequency; 

 Annual mean temperatures and extremely high daily temperatures will continue to rise (very 

high confidence); 

 The CMIP5 models project little change in mean annual rainfall (low confidence), with more 

extreme rain events (high confidence); 

 Incidence of drought is projected to decline or stay approximately the same (low confidence); 

 Ocean acidification is expected to continue (very high confidence); 

 The risk of coral bleaching will increase in the future (very high confidence); 

 Sea level will continue to rise (very high confidence); and 

                                                 
78 CSIRO, 2011. Australian Bureau of Meteorology and CSIRO, 2011. Climate Change in the Pacific: Scientific Assessment and New Research. 

Volume 1: Regional Overview/ Volume 2: Country Reports. 
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 A reduction of wave period in December–March is projected with no change in wave height 

(low confidence). No change is projected in June–September (low confidence) 

 

Climate information can be obtained from the following sources:  

 Ministry of Natural Resources and Environment 

 Pacific Climate Futures Tool 

 Pacific Environment Information Network (PEIN) Country Profile: Samoa 

 Pacific Regional Information System (PRISM) 

 Samoa Meteorology Division 

 

Whilst the effects of sea-level rise are incremental over time, the impacts of tropical cyclones are an 

event of on-going and immediate concern. Tropical cyclones exacerbate coastal erosion, endanger 

life and well-being, and adversely impact upon infrastructure, agriculture, reefs, fishing and tourism. 

Climate modelling is indicating more El Nino-like conditions under global warming scenarios, and 

hence the potential for an increase in the intensity and frequency tropical cyclones in the Samoan 

region, 

increasing damage, and the costs and frequency of repairs. The focus of climate change scenarios for 

Samoa is overwhelmingly on the nature and frequency of extreme events (e.g. tropical cyclones, 

drought) and how their impacts may be exacerbated by sea-level rise. Over a medium timeframe, sea-

level rise will incrementally impact upon Samoa through events such as flooding, coastal erosion and 

damage to coastal infrastructure. While low islands (e.g. atolls) are often judged to be more vulnerable 

to sea-level rise than high (e.g. volcanic) islands, the propensity for communities to be located along 

the coastal margins results in similar risks and vulnerabilities for all small island groups (SNC, 2009).  

 

1.1.4. Rainfall seasons and climatic patterns 

The classification given by Lagomauitumua et al (2011)79 to distinguish Samoa’s wet and dry seasons 

was used. From this classification, the wet season is Samoa is taken to be the six months from 

November to April, and the dry season to be the remaining six months (May to October) (NIWA, 

2014a)8081. The two seasons are marked by significant differences in rainfall: the annual rainfall is 

about 3,000 mm, with about 75% of the precipitation occurring between November and February and 

varying from 2,500 mm in the northwest parts of the main islands to over 6,000 mm in the highlands 

of Savaii. Samoa’s topography has a significant effect on rainfall distribution. Because of the 

predominant easterly wind, the mountain ranges determine the distribution of rainfall. Wet areas are 

generally those located in the southeast and the relatively drier areas are located in the northwest of 

the main islands. It is well-known in Samoa that changes in phase of the El Niño-Southern Oscillation 

(ENSO) cause changes in the seasonal rainfall climate over the country. This is particularly true of 

the wet season (November to April), but is less discernible during the dry season. Given that most 

rainfall (>75%) occurs during the wet season, the predictability of rainfall anomalies associated with 

ENSO phases is important (NIWA, 2014b)82. 

 

                                                 
79 F. Lagomauitumua, S.K. Seuseu, and T. Faasaoina, 2011. Climate Change in the Pacific: Scientific Assessment and New Research Volume 2, 

Country Reports – Samoa.  
80 NIWA, 2014a. Climate Change Projection Maps for Samoa, Prepared for Ministry of Natural Resources and Environment, Government of Samoa, 

May 2014. 
81 Government of Samoa (GoS). 2006. Samoa’s National Disaster Management Plan. 
82 NIWA, 2014b. Tools for analysing climate risk to forestry management; Towards establishing a Climate Risk Database. Prepared for Forestry 

Division, Ministry of Natural Resources and Environment, Government of Samoa, May 2014 

http://www.mnre.gov.ws/
http://www.pacificclimatefutures.net/main/
http://www.sprep.org/Samoa/pein-samoa
http://www.spc.int/prism/
http://www.mnre.gov.ws/meteorology/
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The meteorological services along with NIWA have developed mean monthly rainfall maps and soil 

moisture maps. There is good history of rainfall data collected at the Apia and Faleolo station during 

the past 100 years. Figure 18 provides a presentation of the total annual rainfall between 1987 and 

2010 (NHS, 2012)83.  

 

 
Figure 18: Sample of rainfall data with the Meteorological Services.  

 

Samoa’s topography, particularly its mountains, also influences rainfall distribution. Samoa 

experiences southeast trade winds for most of the year. Severe tropical cyclones occur from December 

to February. Humidity is usually high at about 80 per cent. Because of the predominant easterly wind, 

the mountain ranges determine the distribution of rainfall. Wet areas are generally those located in 

the southeast and the relatively drier areas – such as the Apia Urban Area - are located in the northwest 

of the main islands. Mean annual rainfall is given in figure 19. It is well-known in Samoa that changes 

in phase of the El Niño-Southern Oscillation (ENSO) cause changes in the seasonal rainfall climate 

over the country. This is particularly true of the wet season (November to April), but is less discernible 

during the dry season. Given that most rainfall (>75%) occurs during the wet season, the predictability 

of rainfall anomalies associated with ENSO phases is important (NIWA, 2014b)84. The country is 

subject to anomalously long dry spells that coincide with the El Nino Southern Oscillation (ENSO) 

phenomenon. Several of these dry periods have occurred over the last decade, together with several 

damaging tropical cyclones – which is consistent with expected increase in variability due to climate 

change (UN-Habitat, 2014). 

 

Small catchment areas and steep slopes; coupled with stretched drainage, result in rapidly rising water 

levels during rain events. These problems are compounding ongoing development challenges 

including deforestation in upper watershed areas that reduce infiltration and increase run-off.  The 

Government of Samoa has commenced work on many of these issues, but as a result of events such 

as Cyclone Evan (see below), some of the work has been impacted and more work is needed. 

                                                 
83 NHS, 2012. GIS Expert Services for the Health Component; ICCRAHS. 
84 NIWA, 2014b. Tools for analysing climate risk to forestry management; Towards establishing a Climate Risk Database. Prepared for Forestry 

Division, Ministry of Natural Resources and Environment, Government of Samoa, May 2014 
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Figure 19 : Mean annual total rainfall. Source: NIWA, 2014b85. 

 

1.1.5. Water resources and urban development 

It’s clear that urban development and water resources are closely linked in Samoa. On the one hand, 

there is the apparent abundance of water from seasonal rainfall, its limited storage in the rocky soils 

and degraded vegetation of the upstream water catchments, and the erosive flash flooding that occurs 

during heavy rainfall. On the other hand, there is the low lying urbanized areas in the coastal zone, 

always prone to problems relating to inundation during heavy rainfall. Currently, the existing 

organization of the urban development has scarcely taken those water resources into account: with 

regards to the planning of the location of infrastructure like buildings, roads and bridges (respecting 

coastal and river flood margins), the building requirements (built-in flood and inundation measures), 

infiltration and storage of precipitation (both in the land use practices as well as in specific buffering 

measures (like storage basins), and diversion possibilities of floodwater from main arteries (like roads 

and river beds) once flooding has started. In recent years and due to several severe extreme weather 

events, the Samoan governments has come to the realization that it needs to step up its protection of 

the urban environment, since in view of the expected effects of climate change in the Pacific Region 

and Samoa in particular, these issues will only be exacerbated.  

 

1.2. Climate Change in Samoa: Risks and Impacts 

1.2.1. Samoa in the global and regional context: Predictions for the Pacific 

The Pacific region is home to twenty-two Pacific island countries and territories. This large ocean of 

many small islands spreads over almost 20 million square kilometres, and hosts a population of 

approximately 9.5 million. This is expected to increase by 50% by 2030 as the annual growth rate is 

around 1.9 % per year. Although the Pacific region is geographically, culturally and  economically 

diverse, all Pacific Island countries share a common feature of being highly vulnerable to the impacts 

of climate change due to their social, institutional and economic characteristics, including small size, 

food and water insecurity, limited economics of scale and isolation from markets, dependence on 

                                                 
85 NIWA, 2014b. Climate maps for Samoa, Updated GIS climate layers, Prepared for Ministry of Natural Resources and Environment. 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 65 

 

I 
import foods and fuels, relative poverty and growing urbanisation, fragile ecosystems and 

susceptibility to natural disasters (AF-fund proposal, 2011)86. 

 

The Pacific region is prone to natural disasters, most of which are weather- and climate-related, with 

flood, storms and wave surges associated with tropical cyclones being the predominant causes. It is 

considered to be one of the region‘s most at risk to the adverse consequences of climate change (IPCC, 

2007). Pacific Island countries have contributed little to the causes of anthropogenic climate change. 

But they are among the most vulnerable, being least able to adapt to its effects. The majority of people 

in the Pacific live in rural areas and are dependent on local natural resources and ecosystems for their 

food, water, shelter and livelihoods. Livelihoods are primarily subsistence, and in many cases 

communities are already highly vulnerable to droughts, floods and other natural disasters. Limited 

access to markets, government services and transport infrastructure further reduces community 

resilience to external shocks and stresses (AF-fund proposal, 2011). 

 

 
 

Most Pacific Island countries are located in tropical and subtropical regions with warm year-round 

temperatures and high to moderate rainfall. Extremes of rainfall, temperature and tropical storms pose 

significant risks. The key climate-related hazard risks include flooding, drought and wind/storm 

surges from tropical cyclones. It is estimated that on average, between 7-8 cyclones per year occur in 

the Pacific region. The climate of the Pacific region shows considerable spatial and temporal 

variability. These patterns are influenced by many contributing factors, including the 8 seasonally 

varying convergence zones (e.g. the South Pacific Convergence Zone) and the El Niño Southern 

Oscillation (ENSO). The latter is the dominant mode of year to year variability (AF-fund proposal, 

2011).  

 

The main earthquake zone in the South Pacific lies about 200 km south of Samoa, with more than 12 

earthquakes of magnitude 7 or greater since 1900. This means that the risks to coastal infrastructure 

associated with climate change must be assessed in a framework of vulnerability to other natural 

shocks. Data collected by SPSLCMP show 18 separate tsunami events over 15 years, with the largest 

trough-to-peak height of 570 cm after an earthquake near the Kuril Islands in November 2006. The 

                                                 
86 https://www.adaptation-fund.org/project/enhancing-resilience-of-samoas-coastal-communities-to-climate-change/ 
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tsunami that followed the magnitude 8.1 earthquake, which occurred about 190 km south of Apia in 

September 2009, is reported as having a trough-to-peak height of 140 cm in Apia. The waves that 

struck parts of South Upolu were much greater; for example, the tsunami generated a trough-to-peak 

height of 314 cm in Pago Pago (American Samoa), and there were reports of waves of up to 450 cm 

in parts of Upolu (UN-Habitat, 2014). 

 

The Pacific region is exposed to a range of hydro-meteorological and geohazards, including tropical 

cyclones and associated storm surges and flooding, earthquakes and tsunamis, the impacts of which 

are summarized in Table 16 below. Most recently, on the evening of 13 March 2015, severe Tropical 

Cyclone (TC) Pam struck 22 islands of Vanuatu as an extremely destructive category 5 cyclone. A 

state of emergency was officially declared on March 15 for Shefa Province (which includes the capital 

of Port Vila). In January 2014, TC Ian struck Tonga, resulting in US$50 million in damages, and in 

2012, TC Evan struck Samoa, resulting in US$210 million in damages. In all three cases, the World 

Bank has been able to provide crisis funding through the Crisis Response Window. Climate change 

is exacerbating the vulnerabilities of PICs through increased frequency and possibly the increased 

intensity of climate-related events. Apart from changing extreme weather events, climate change is 

adding pressure on fragile island systems. Changes in increasing mean ocean and land temperatures, 

changes in the seasonality and duration of rainfall and increasing sea level (IPCC, 201487) are 

affecting agriculture, fisheries, water resources and thus lives, livelihoods and economies. 

 

Table 16: Risk Profile for Tropical Cyclone (TC), Earthquake and Tsunami for Phase 1 countries 

(Source: IPPC, 2014). 

 

 
 

The special nature of the islands and their ocean surrounds have inspired the development of 

innovative methods and tools to assess their vulnerability to climate change, as well as pioneering 

efforts to use the findings to inform policy making, planning, resource mobilization and actions on 

the ground. Despite these efforts, Pacific Island countries have yet to see appreciable benefits in terms 

of reductions in the climate-related risks and vulnerabilities they face. With climate risks increasing 

in the Pacific, even greater and smarter effort is required (AF-fund proposal, 2011). 

 

                                                 
87

 IPCC, 2014: Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment Report of the 

Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland. 
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Disaster losses can represent a major portion of gross domestic product (GDP) for Pacific Island 

countries, and thus seriously impede economic and social development. However, the economic 

impacts of climate change and the costs of adaptation have yet to be assessed comprehensively at the 

regional and country level in the Pacific to inform national development strategies and investment 

decisions. The recent Economics of Adaptation to Climate Change (EACC) Samoa Country Study88 

is a notable exception and is proving invaluable for preparation and implementation of the CRIP (AF-

fund proposal, 2011).  

 

The recent, and considerable, national and regional efforts in disaster management (disaster risk 

reduction and disaster preparedness and response) appear to be delivering results, notably in the 

number of fatalities per disaster, but more recently in the number of people affected by disasters. This 

is despite population changes which now place more people at risk and despite indications that the 

intensities of tropical cyclones have increased in recent decades. Progress in implementing disaster-

risk reduction in the region has been made possible by the assistance and/or the leadership of disaster-

risk reduction and disaster-management development partners. Where a country has had success it is 

largely through the collaboration of the different government agencies of the implementing countries 

and or through strong partnership with community organizations or civil society organizations (AF-

fund proposal, 2011).  

 

However, the reduced economic and social consequences of the extreme events experienced in the 

2000s may also be due to the anomalous nature of that decade in that there have been relatively fewer 

tropical cyclones, and hence fewer extreme events of disastrous proportions. This is likely associated 

with the decade being dominated by La Niña conditions, during which cyclone frequency is low for 

much of the Pacific. Importantly, climate projections suggest that, as a result of global warming, 

conditions in the Pacific will become increasingly El Niño-like. For this reason, cyclone frequencies 

are likely to increase for much of the Pacific. Thus, the immediate future will likely see a change 

from the relatively benign conditions of the present decade to conditions more reminiscent of those 

of the 1980s, when El Niño conditions dominated, and the frequency of weather and climate extremes 

was much greater than now. On top of this, the intensity of tropical cyclones may well be substantially 

higher (AF-fund proposal, 2011).  

 

All available evidence points to a combination of natural variability and global warming resulting in 

a substantially higher number of extreme weather events in the foreseeable future. It is unclear if the 

recent and ongoing progress in disaster management, and especially in disaster-risk reduction, will 

be sufficient to protect people and property from a future increase in the number of potentially 

disastrous events brought about by a combination of climate variability and change (AF-fund 

proposal, 2011). 

  

Numerous studies suggest that global warming is likely to accentuate the spatial and temporal 

variations in weather and climate in the Pacific, including the differences from normal that result 

from ENSO events. Some countries will experience more floods and other countries will have more 

droughts. Generally, the countries with higher rainfalls will become wetter, while drier countries will 

experience more droughts. Increases in high sea-level events (e.g. storm surges), rainfall, extreme 

weather and climate events, air and sea temperatures, water shortages and erosion will cause 

                                                 
88 The EACC study (World Bank Group, 2010) was conducted by a partnership consisting of the World Bank (leading its technical aspects); the 

governments of The Netherlands, The United Kingdom, and Switzerland (funding the study); and the participating case study countries. The EACC 

study includes a global study and seven country studies, including the Samoa study. 
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increasingly significant economic and related problems for all sectors of the island economies and 

societies (AF-fund proposal, 2011).  

 

IPCC (2007) and others are projecting that the Pacific region will experience the following changes 

in the climate (AF-fund proposal, 2011): 

 

∙ Sea-level rise of 0.19 - 0.58 m by 2100, resulting in accelerated coastal erosion and saline 

intrusion into freshwater sources; 

∙ Surface air temperature increases of 1 – 4°C in the northern Pacific and 1 - 3°C in the southern 

Pacific by 2070, with associated increases in sea surface temperature of 1 – 3°C; 

∙ Acidification of the ocean through increased absorption of CO2, causing pH to drop by an 

estimated 0.3 - 0.4 units by 2100, and impacting adversely on coral growth rates; 

∙ Rainfall increases or decreases from -3% to +26% in the northern Pacific, and -14% to +15% in 

the southern Pacific, causing worse floods or droughts; whilst there are relatively large uncertainties 

in rainfall projections for the Pacific region, much of the systematic change is likely to be 

associated with increased El Niño-like conditions; the consequences of such changes are more 

predictable for local areas as they can be based on previous responses to El Niño-like conditions; 

and 

∙ Tropical cyclones becoming more intense, with increased peak wind speeds and higher mean and 

peak rainfall. 

 

Existing technical knowledge and financial capacity in participating countries is insufficient in many 

cases to fully address these vulnerabilities and reduce risks. Most of the countries have low 

implementation and absorptive capacities, which is a common constraint for small island countries. 

In most countries, the effectiveness of early warning and response is also influenced by the expansive 

geographical spread of the country and the limitations and high costs of communication systems. 

 

Despite recent progress in terms of national level plans or policy to respond to disaster and climate 

risks, translating national climate and disaster resilient policies into sector policies and investments 

has been a significant challenge. In addition, local institutions, civil society groups, village 

communities, community volunteers and urban resident welfare associations are not adequately 

trained in DRM and climate resilience. There has also been a fragmentation of donor support for 

climate and disaster resilience, with PICs being challenged with having to manage multiple projects, 

fragmenting their limited institutional capacity. The fragmentation is due in part to the multiplicity of 

adaptation and disaster risk management funds at the global level but also due to most donors, 

including the Worldbank, operating on a country-by-country and project-by-project basis in DRM 

and climate resilient development and not consolidating this effort. The problem of fragmentation 

and a country-by-country approach is only likely to increase as the PICs get more support to address 

their increasing vulnerability to climate and disaster risks.  

 

The Pacific Resilience Program (PREP) was established as a countermeasure against climate change. 

It is in line with regional strategies, and will contribute to the achievement of the Hyogo Framework 

for Action. It addresses key priorities of the Pacific Regional Framework for Action on Disaster Risk 

Management, 2005-2015 and its proposed successor, the Strategy for Climate and Disaster Resilient 

Development in the Pacific (SRDP), as well as key priorities of the Pacific Islands Meteorological 

Strategy 2012–2021 on ‘Improved end-to-end Multi-Hazard Early Warning Systems’. Pacific leaders, 

recognizing the importance of early warning and preparedness, developed a Regional Early Warning 

Strategy in 2007, to which the PREP will also contribute. 
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1.2.2. Climate Change in Samoa 

According to the World Bank, Samoa is ranked 30th of countries most exposed to three or more 

hazards. However, Samoa – like other Small Island Developing States (SIDS) – is a small nation with 

big opportunities. Precisely because of this combination of high risks and low resilience, investments 

in disaster risk reduction and climate change adaptation will reap a greater benefit89. Climate change 

is expected to affect all development sectors in Samoa. Some of the expected effects of climate change 

include: i) damage to infrastructure; ii) reduction of water quality and availability; iii) reduced 

productivity of agriculture and fisheries; iv) greater food and health insecurity; and v) increased 

poverty. The losses caused by climate-induced natural disasters illustrate the need for a coordinated 

response that protects the lives and livelihoods of affected communities. In summary, the socio-

economic development of Samoa is at risk from climate-induced natural disasters such as cyclones. 

This situation is exacerbated by inherent vulnerabilities related to inter alia the country’s 

geographical position, small population and limited technical and institutional capacity. Without an 

economy-wide strategy to integrate climate change adaptation into development planning, Samoa 

will remain vulnerable to the expected effects of climate change. This will undermine GoS’ capacity 

to deliver social and economic benefits to vulnerable communities. For this reason, a multi-sectoral 

and proactive approach is needed to reduce the risks posed by climate-induced natural disasters to 

Samoan communities. Following a programmatic approach to climate change is in line with the 

sector-wide approach adopted by the GoS in 2008 to promote sectoral planning and programming. 

 

Observations90 and modelling91 have shown that climate change is likely to result in increased peak 

wind speeds, precipitation and flooding associated with severe cyclones. The overall intensity of 

cyclones is predicted to increase by 2–11% by 2100. Moreover, cyclones are expected to increase in 

frequency. A review of historical climate trends indicates that the frequency of tropical cyclones in 

the Southwest Pacific has increased92. This trend is expected to continue as a result of climate 

change93. 

 

Observed Climate Change 

There are no clear trends in temperature records in Apia before records began in 1957 due to missing 

data. The 2011 study by the PCCSP indicates that the annual and seasonal rainfall trends for Apia for 

the period 1950 – 2005 are not statistically significant. However, the daily rainfall of 400 mm or more 

had a return period of 41 years. Mean air temperature trends show little change at Apia since 1957 

and the annual number of Cool Days has decreased over the past 50 years there has been a warming 

air temperature trend at Apia in line with regional and global trends, partly due to the warming ocean 

temperatures around Samoa. Temperature increased at a rate of 2.2ºC per decade; although there has 

been no trend in changes to annual rainfall, year to year rainfall has become more variable. Satellite 

data indicates that sea level near Samoa has risen by about 4 mm per year since 1993; a figure slightly 

larger than the global average of 2.8 to3.6 mm per year. Annual and May–October rainfall has 

increased at Apia since 1890. This is most likely due to a shift in the mean location of the South 

Pacific Convergence Zone (SPCZ) towards Samoa and/or there being a change in the intensity of 

rainfall associated with the SPCZ over the 122 year period. There has been little change in November–

April rainfall since 1890 and extreme daily rainfall since 1961.  

                                                 
89 https://www.unisdr.org/we/inform/events/48399 
90 Emanuel, K. 2005. Increasing destructiveness of tropical cyclones over the past 30 years. Nature 436: 686–688. 
91 Knutson, T. R. et al. 2010. Tropical cyclones and climate change. Nature Geoscience 3: 157–163. 
92 WB. 2006. Not if but when: Adapting to natural hazards in the Pacific Islands region. East Asia and Pacific Region Policy Note. Washington, 
USA. 
93 Second National Communication. 2009. 
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Samoa is in a zone of high cyclone frequency, with on average five cyclones with maximum wind 

speeds in excess of 250 kph occurring in any ten-year period. Severe tropical cyclones tend to occur 

in the period from December to February94. An average of six cyclones per decade developed within 

or crossed the Samoa Exclusive Economic Zone (EEZ) between the 1969/70 to 2010/11 seasons. Five 

of the 21 tropical cyclones (24%) between the 1981/82 and 2010/11 seasons were severe events 

(Category 3 or stronger) in the Samoa EEZ. Variability of wind-waves at Samoa is characterized by 

trade winds and location of the SPCZ seasonally, and the El Niño–Southern Oscillation (ENSO) and 

the Southern Annular Mode (SAM) inter-annually with little variation in wave height throughout the 

year (CSIRO, 2014). Samoa’s vulnerability is partly due to its geographic location (south of the 

equator) which is an area known for the frequent occurrence of tropical cyclones with damaging 

winds, rains and storm surge between the months of October and May (SPC-SOPAC, 2011). The 

SPCZ adds to the intensification of rainfall, especially during the wet season when it becomes active. 

It is almost non-existent during the dry season, however, resulting in very dry rainfall conditions. It 

is a zone of wind convergence, cloudiness and rainfall that lies over Samoa in the wet season and 

retreats towards the equator in the dry season. As a result, Samoa receives more than three times the 

amount of rainfall in the wet season that it does in the dry season (UN-Habitat, 2014). The south-

easterly trade winds are directly associated with the meridional migration of the South Pacific 

Convergence Zone (SPCZ). The SPCZ is typically located north of the Samoan group in winter, but 

moves south of Samoa during the summer. The south easterlies prevail in winter months while the 

wind direction becomes more variable during summer. The close proximity of the SPCZ to Samoa 

during summer results in the winds being generally stronger than in winter. 

 

Effects of these changes can be observed in various sectors of Samoan society. 

 

Natural Resources 

The health of (agro-)ecosystems has direct consequences for inter-related sectors, namely fisheries, 

forestry, agriculture, tourism, infrastructure, health and water. The sector will need to implement 

sound adaptation activities to combat both the detrimental consequences of human activity and the 

effects of climate change. Sectoral efforts to assess vulnerabilities and generate future climate-change 

scenarios face numerous difficulties and uncertainties. Most animals depend on more than one habitat 

for survival. Thus if only one of these habitats is damaged or destroyed, a great deal of uncertainty 

surrounds their capacity to adapt and survive. Identifying potential damage to habitat and ecosystems 

will therefore provide an idea of how different species may be affected. 

 

At the ecosystem level climate change is expected not only to affect the diversity of native fauna and 

flora, but also the ecosystems that provide goods and services for human welfare and development. 

Extreme climatic conditions relevant for the marine biodiversity sector include: 

 sea-level rise;  

 higher sea surface temperatures;  

 increasingly frequent and intense tropical storms;  

 frequent flooding; 

 extreme high and low tides; and  

 increases in ocean acidification.  

 

                                                 
94 WB. 2010. Economics of Adaptation to Climate Change: Samoa. Washington, USA. 
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Cyclones in particular cause extensive damage and fragmentation to native forests, coastal 

ecosystems and coral reefs, as well as habitats of many threatened bird species (GoS, 201595). As in 

previous cyclones, the impact on the biophysical environment is observed in the severe degradation 

of terrestrial and marine habitats of high conservation value, defoliation of forest trees and extensive 

damage due to wind throws, loss of fauna populations including species that are already threatened, 

and the overall fragmentation to ecosystems that in and by itself, will diminish their ability to function 

optimally as ecosystem services providers. The degradation caused by natural disasters also often 

creates conditions favorable to the spread of invasive species of vines and trees, aggravating the 

degradation of habitats and increasing the threat of extinction for some local species (GoS, 2015). 

 

These climatic changes have disastrous consequences for marine biodiversity and ecosystems, 

including: habitat mortality: coral bleaching, erosion, and sedimentation; accelerated coastal erosion 

that will remove beaches and mangroves important to certain marine species; extensive coastal 

inundation and higher levels of sea flooding; waves and storm surges into coastal land areas, causing 

salinity in coastal wetlands and coastal springs; mangroves and wetlands pushed further inland by 

frequent king tides and sea-level rise; eutrophication, sedimentation and siltation of water resources, 

leading to invasive species proliferation; increased habitat and nursery areas destruction, ensuing in 

species decline; decline in inshore fisheries; and loss of natural reefs that protect the islands and 

coastal communities.  

 

Increasing temperatures can affect species in quite profound ways. A change in subsurface 

temperature may, for instance, affects the timing of biological events (phenology) for certain species. 

Many species may also show changes in morphology, physiology and behavior associated with 

changes in climatic variables, for example accelerated attainment of sexual maturity. Furthermore, 

there is some concern that particular species may become endangered or extinct, particularly species 

that are currently vulnerable, for instance the endemic Manumea and certain species of turtle. 

Changes in species distribution and density from climatic stress could also affect the availability of 

food and increase the frequency and intensity of pestilential outbreaks, which would again have some 

bearing on the capacity of a species to survive.  

 

Infrastructure 

In particular, critical economic as well as household infrastructure is becoming increasingly affected 

by climate-induced disaster events. Transport infrastructure is vulnerable to climate change as 

evidenced by the damage caused to roads and bridges by Cyclone Evan. Roads in Samoa are exposed 

to a range of climate risks, including: i) sea level rise; ii) storm surges and wave action during 

cyclones; iii) flooding and landslips during extreme rainfall events; and iv) accelerated deterioration 

of road surfaces owing to extreme weather and rising water tables. Tourism developments are also at 

risk as these are generally located on the coast and are consequently exposed to climate-induced 

natural disasters. At present, GoS considers maintenance of the ~2,340 kilometres of road and 52 

bridges to be a priority for promoting connectivity and access of communities to inter alia 

government services and agricultural markets. However, the increase in frequency and severity of 

cyclones expected to result from climate change will threaten the sustainability of maintenance and 

construction of infrastructure in the long-term. For example, the damage to the Leone Bridge in Apia 

has disrupted a major east–west transport corridor and destruction of road infrastructure has affected 

other commercial links. Consequently, the NRP identified repair and reconstruction of bridges and 

roads as a priority for revitalising the economy and restoring access to markets and important services 

(e.g. health care). However, the current schedule for reconstruction does not include long-term 

                                                 
95 GoS, 2015. Samoa’s 5th National Report to the CBD, 2014 
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consideration of the increased risk of natural disasters expected under a changing climate scenario. 

As a result, the infrastructure that is to be constructed under the NRP is likely to remain vulnerable 

to extreme weather events. 

 

In addition to the damage caused to economic infrastructure, the flooding caused by Cyclone Evan 

damaged 2,088 houses located across the country, mostly in urban settlements on Upolu Island. GoS 

has identified the need to ensure a “build back better” approach when housing is being rebuilt. 

However, there is at present limited capacity for ensuring that climate-resilient designs are followed 

during reconstruction of housing. This is exacerbated by the fact that some houses are being rebuilt 

within hazard zones such as areas prone to flash floods during storm surges. Small catchment areas 

and steep slopes – coupled with poor drainage – result in rapidly rising water levels during rain events. 

The flooding also resulted in extensive destruction of household goods and the temporary 

displacement of approximately 7,500 people. These problems are exacerbated by human activities 

such as deforestation in upper watershed areas that reduce infiltration and increase run-off. The area 

around Apia is particularly modified, with urban development in the coastal plain and peri-urban 

development and commercial agriculture in the watersheds. 

 

Infrastructure and livelihoods are at risk to flooding caused by extreme rainfall events and coastal 

inundation during storms. Moreover, next to flooding, roads and other infrastructure (power supply, 

health institutes, communication) in Samoa are exposed to a range of climate risks, including but not 

limited to: i) sea level rise; ii) storm surges and wave action during cyclones; iii) landslides during 

extreme rainfall events; and iv) accelerated deterioration of road surfaces owing to extreme weather 

and rising water tables. Transport infrastructure is vulnerable to flood events. At present, the 

Government of Samoa considers maintenance of the approximately 2,340 km of road and 52 bridges 

to be a priority for promoting connectivity and access of communities to inter alia economic growth, 

provision of public services including small holder livelihoods96.  

 

Most houses and commercial buildings are not (yet) adapted to building standards with respect to 

flood hazards and other climatic influences. Many of the district hospitals are sited in coastal areas 

and are vulnerable to climate change impacts. A new district hospital at Sataua in Savai’i was 

commissioned in April 2015, having been built in a climate-resilient location and to higher structural 

standards than the facility it replaced (SMEC, 2016)97. The limited sewage and drainage system in 

the Apia flood-area cannot cope with excessive flows of rain water during extreme weather event. 

Destruction of the Leone bridge over the Vaisigano River during TCE has demonstrated that the 

dimensions of the bridges cannot cope with such flows either – in particular with regards to large 

debris being flushed out by the flash floods. Important roads turn into macro-drainage canals during 

extreme rain events, adding to the excessive volumes of water reaching the Apia flood plain, as well 

as hindering any traffic during the events. Impact on hydro power supply is clear. For instance, the 

droughts of 2002 and 2003 led to rationing of electricity (GoS, 2013). 

 

Much of the impact of climate change is felt by individual households. The vast majority of 

households do not have the financial capital to implement household-level interventions for climate 

change adaptation. The limited disposable income of most Samoan households means that tendencies 

for short-term gain take precedence over investment into longer-term measures for climate resilience. 

Households are not able to save for contingencies, nor are they able to proactively implement 

interventions that will reduce their vulnerability to the effects of climate change. With the 

                                                 
96 EWACC prodoc, 2013. 
97 SMEC, 2016 MTR Final. 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 73 

 

I 
Government of Samoa being unable to implement the large-scale flood protection infrastructure that 

would be required to protect communities given their financial resources, both communities and 

infrastructure within these catchments will consequently remain exposed to flood risks during 

extreme rainfall events. 

 

Water resources and water supply 

Samoa’s water resources and water supply systems are extremely vulnerable to current climatic 

patterns. In 1997–1998 and 2001, periodic droughts associated with El Niño events meant that 

Samoa’s water supply was rationed and water reservoirs were depleted. In 2006, low flows resulting 

from a 57% below average rainfall (associated with a weak-moderate El Niño) resulted in water 

shortages despite rains for August and September being 32% and 41% above average, respectively. 

As a result, electricity was also rationed at certain parts of Apia as rain water stock was in adequate 

to feed the hydroelectric dams for power generation.  

 

Samoa’s main adaptation strategy, the National Action Plan for Adaptation (NAPA) prioritizes the 

water sector and recognizes that immediate action must be taken to mitigate the adverse effects of 

climate change. The vulnerability and adaptation assessment conducted as part of the Second National 

Communication confirmed this view, and identified a number of priority adaptation measures, 

including (AF-fund proposal, 2011): 

 

 upgrading and climate-proofing water storage systems to secure supply of high-quality drinking 

water for the entire population throughout the year; 

 improved water quality monitoring to address contamination issues; 

 ensuring all future developments undergo proper Environmental Impact Assessments (EIA) to 

ensure they will not exacerbate pre-existing climate risks; and 

 enforcing sustainable management and water-related legislation to ensure ongoing availability of 

high-quality water.  

 

Agriculture 

In addition to socioeconomic changes, the Ministry of Agriculture and Fisheries recognizes that one 

of the factors contributing to the diminution of agricultural production in Samoa is climate change. 

The impact of climate change on agriculture is uncertain. Historical data show that variations in 

ENSO indices are correlated with variations in precipitation in the following months. There is also a 

weaker correlation between El Nino events and declines in production of taro (the staple crop of 

Samoa) and rises in agricultural imports. If climate change increases the magnitude and/or frequency 

of strong El Niño events, this would have an effect on agriculture. Still, the potential scale of the 

impact seems likely to be small relative to existing risks due to weather variability, disease, and 

external market conditions98. The numerous effects of climate change and variability - cyclones, flash 

floods, high rainfall, high temperature and long dry periods - have made agricultural production 

increasingly challenging. Irregular or inconsistent rainfall is especially problematic in Samoa because 

there is limited irrigation to provide steady supplies. Samoa has experienced drier-than normal 

weather conditions over the past few years, most recently in 2004 and 2005, when average rainfall 

reached a thirty-year low. Climatic changes have meant greater incidence of pests and pestilence, 

which means a loss of quality and quantity in production. Unstable and inconsistent food production 

caused by climate change has affected farmers’ capacity for self-sufficiency, not to mention their 

ability to generate income from their crops. Perhaps the most devastating effect of natural disasters 

in Samoa is the damage wrought on agricultural production, and consequently the sector’s capacity 

                                                 
98 Worldbank, 2010. Economics of Adaptation to Climate Change: Samoa Country Study. 
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to supply domestic demand. Samoa’s geographic location presents difficulties in terms of reducing 

the vulnerability of the agriculture sector, particularly as cyclones, droughts and floods become 

increasingly common (AF-fund proposal, 2011).  

 

Tourism 

In Samoa, tourism contributes to more than 20% of the Gross Domestic Product (GDP) and is the 

mainstay of the Samoan economy99100. It is also at risk as tourism developments are generally 

located on the coast, and consequently exposed to the constant disruption of business as a result of 

intense flooding events and in the worst case, destruction of assets as a result of climate-induced 

natural disasters. The high vulnerability of the tourism sector was evident in the 2009 September 

tsunami, where a total of 59 beach accommodation properties/facilities, mostly run by community 

owned beach fale operators, and their extended families were affected. The tsunami also impacted 

over 500 families indirectly as suppliers to the accommodation properties. Although the tsunami 

was non-climate related, this tragic event which claimed 155 lives, was an important alert of natural 

hazards and risks the Samoan tourism industry can face as the frequency of extreme climatic events 

intensified by climate change (UNDP, 2013). 

 

Beach tourism is a highly climate-dependent activity, relying heavily on vulnerable natural coastal 

resources. The major climate hazards to which local tourism operators and small-scale hotels in 

Samoa are regularly exposed include cyclones, extreme rainfall events, flooding, drought, sea level 

rise, and storm surges. The intensive risks associated with cyclonic waves, storm surges, heavy 

rainfall and flash floods can have cumulative effects. Creeping changes associated with sea level rise 

and higher frequency of extreme events has increased the vulnerability of the coastal areas and its 

communities and the low resilience suggests greater physical destruction and erosion of beaches, 

among other direct effects. The combined effect of variable and extreme events, storm surges and 

tides, and flash flooding are especially destructive to local village based and small scale tourism 

operations. 

 

Direct effects include the erosion and loss of beaches, inundation and degradation of coastal 

ecosystems, saline intrusion and damage to critical infrastructure, reduced reliability of water and 

food supply. Indirect impacts include the diminished beauty of natural resources, for example 

bleached coral and destroyed coastal vegetation, curtailment of some outdoor activities, dangerous 

swimming and diving conditions. As a consequence, livelihood source of families in rural coastal 

areas is jeopardized along the complex tourism value chain, involving small beach accommodation, 

catering, recreational activities, associated jobs and local supply of goods and services (food, 

handicrafts, cultural performances, transport, etc.). Climate change-related risks to the tourism sector 

and its various value chains will materialize either directly through physical changes, damage and 

loss from stresses and/or extreme events; or indirectly through reduced revenues and loss of jobs.  

 

Not all threats to the tourism sector can be blamed on climate change. Whilst some of the 

environmental changes can be attributed to natural coastal dynamics there are several human 

activities that contribute to increasing the vulnerability of tourism operations to natural and climate 

change related events. Consultations and site inspections identified that sand mining, upland 

deforestation, and destructive fishing are adding pressure to our already fragile environment thereby 

                                                 
99 Williams, S., Tait, A., Porteous, A., Miville, B., Ramsay, D. (2016). Situation Analysis, Climate Early Warning System and Tourism 

Sector Needs in Samoa. Prepared for Samoa Tourism Authority. NIWA Client Report No. CHC2016-045, SAM16501. 46p. 
100 GoS. 2016. Draft SDS 2017 – 2020. 
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placing tourism development at risk. Poorly planned development within coastal areas are causing 

stress to these once highly productive areas and land reclamation projects are interfering with ocean 

currents and beach processes (GoS, 2011)101. 

 

Health  
The Ministry of Health within its role of a monitoring body, has been collecting data for the Samoan 

context on the trends in health outcomes and health service needs.102 This gives a basis for the Health 

sector to anticipate outbreaks of diseases and other public health responses and emergencies related 

to flooding and extreme weather events such as cyclones. The Public Health’s role is to improve, 

promote and protect the health of the population or groups of people as distinct from the health of 

individuals. This protection involves health surveillance, monitoring and the investigation of 

infectious disease outbreaks and hazards in the environment. 

 

The Patient Information System (PATIS) is the only system that is in place at the TTM hospital 

designed for the electronic collection of health information for all people that have registered for 

health services. This was developed using Micro Soft Access. The system was originally known as 

the Samoa Health Information System (HIS) that was developed in 1998 with financial assistance 

from the Samoa Health Project. The HIS was upgraded to PATIS and became operational in 2003. 

The system has catered for patience registration, doctors diagnosis and generate reports for all 

services provided at the TTM Hospital i.e. x-ray, pharmacy services, Pathology, General Outpatient 

Division, Medical Records for registration, Dental Services, Surgical Outpatient Division, Public 

Health Services, Pregnancy and Birth, Disease Index Reports, Admit/Transfer/Discharged Reports 

(NHS/ICCRAHS / GIS Expert for Health Component Report).  

 

The specific threat to health relating to climate events including flooding is the burden on health 

resources. As an example large bodies of stagnant water, leading to increase in mosquito populations 

that transmit diseases such as filariasis, dengue fever, zika, diarrhoea as well as a number of 

gastrointestinal infections.  Another important public health issue after extreme rainfall events is the 

overflow of riverbanks, drainage systems, and sewage systems can give rise to pathogenic diseases 

such as typhoid, leptospirosis, e-coli and non-pathogenic diseases such as malnutrition. Flash 

flooding associated with extreme rainfall events can result in serious injuries and loss of life. 

 

Samoa is susceptible to extreme climate events such as cyclones, flooding and droughts and water 

and food-borne diseases such as typhoid, diarrhoea and gastroenteritis remain highly prevalent. 

Vector-borne diseases including dengue and filariasis continue to receive highest priority in terms of 

control and prevention programmes. The first major outbreak of typhoid in Samoa was recorded in 

1994, following the two major cyclones Ofa and Val. Heavy rainfall and inadequate drainage mean 

that flooding is a frequent problem, compounded by land filling and the blocking of drains. Intense 

flooding causes foul water to be released to the surface, which poses a public health risk as septage 

and latrine runoff contaminate supplies (AF-fund proposal, 2011).  

 

Increased settlements along coastal areas also place additional pressure on already diminishing 

agricultural and fishery resources in the urban areas. Those who live in coastal areas amongst tropical 

vegetation, tidal mudflats and mangroves are at increased risk from vector-borne diseases and 

complications from wounds and tropical ulcers. The movement of rural villagers in urban areas is 

also creating substandard conditions in some areas, with poor sanitation and overcrowded housing 

                                                 
101 GoS, 2011. National Tourism Climate Change Adaptation Strategy for Samoa 2012-2017 
102 Ministry of Health, Climate Adaptation Strategy for Health, 2013. 
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contributing to the spread of communicable diseases. Those most directly affected by extreme 

weather events are the poor, who tend to reside in flood-prone areas (AF-fund proposal, 2011). 

 

Interest in the relationship between weather and health has increased following the first signs that 

human activity may be influencing the world’s climate. A good deal is known about the effects of 

weather on aspects of human health, as shown in the following example. The major pathogens 

responsible for acute gastroenteritis are temperature sensitive, multiplying more rapidly in warmer 

conditions, so it would be expected that higher temperatures would be associated with greater risk of 

illness. Further, some food- and waterborne diseases are known to be associated with precipitation, 

and thus are more prevalence during the wet season. Figure 20 shows the monthly number of 

clinically diagnosed cases of diarrheal disease and monthly rainfall. Diarrheal cases occur more often 

during the rainy season of October to April. Outbreaks of diarrheal disease were considered to have 

occurred when both the rainfall and diarrheal cases exceed the thresholds in January of 2009. Linear 

regression found a slightly positive correlation, with peak diarrhoea incidence during heavy rainfall. 

Identification of outbreaks will significantly increase awareness of primary health care providers of 

when to implement health prevention measures. In addition, such information is crucial for climate 

health surveillance because reliable data provides the basis for effective decision making (MNRE, 

2010)103. 

 

 
Figure 20: Diarrheal cases and rainfall thresholds. Source: MNRE, 2010. 

 

A climate-sensitive food- and water-borne disease of significance in Samoa is typhoid fever. The 

association between rainfall and confirmed were analyzed; the results are shown in Figure 21. The 

association with heavy rainfall provides an opportunity for targeting prevention activities by 

monitoring of heavy rainfall leading to overflow of sewage systems, which then increases the risk of 

transmission of typhoid.  

 

 
                                                 
103 MNRE, 2010. SYNTHESIS REPORT OF THE EVALUATION AND ANALYSIS ON THE LINKAGES BETWEEN THE SEASONAL 

CLIMATE VARIABILITY/CHANGE AND CLIMATE-HEALTH DISEASES FROM THE PERIOD OF 2008- 2010 IN SAMOA. 
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Figure 21. Confirmed typhoid Cases Vs Rainfall. Source: MNRE, 2010. 

 

Figure 22 provides an overview of the type of information that can be extracted from PATIS, and 

which shows a clear correlation between the occurrence of diarrhoea and Tropical Cyclone Evan 

(2012). 

 

 

 
 

Figure 22: Water-borne Disease Trend for diarrhoea in villages near Vaisigano Rivera and 

Fuluasou River. Source: MoH, 2016. 

 

As evidence by Outpatient presentations to Tupua Tamasese Meaole Hospital after Cyclone Evan and 

associated flooding in December 2012, as indicated in figure 23, some diseases of public health 

concerns that were identified and needed to keep track of certain diseases of public health importance 

such as food poisoning and gastroenteritis and diarrhoea, chicken pox, and suspected typhoid cases. 

It is important to note that this data was collected manually but was not entered into the PATIS system 

due to power blackout in association with Cyclone Evans in 2012. The cyclone caused at least five 

direct deaths. 
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Figure 23: Tupua Tamasese Meaole Hospital Outpatients Consultations after Tropical Cyclone 

Evan. Source: MoH, 2016.  

 

Projected Climate Change 

The 2011 study by the PCCSP indicates that the annual and seasonal rainfall trends for Apia for the 

period 1950 – 2005 are not statistically significant. However, the daily rainfall of 400 mm or more 

had a return period of 41 years. It is anticipated that it will become a 38-year event by 2050. Six-

hourly rainfall of 200 mm was a 30-year event in 2007 and is likely to become a 20-year event by 

2050. However, the CRP noted in 2007 that daily rainfall of more than 300 mm was becoming more 

common, with a then current return period of 10 years (UN-Habitat, 2014). 

 

Projected climate change shows a scary picture for Samoa. The Climate Risk Profile (CRP) developed 

for Samoa in 2007, supported by more recent studies in Samoa by the Pacific Climate Change Science 

Program (PCCSP, 2011) and others, indicate that the major climate risks facing Samoa by 2050 are: 

• a sea level rise of 36 cm; 

• an expected increase in average rainfall of 1.2 per cent per annum; 

• a 7 per cent increase in the velocity of extreme wind gusts; and 

• an increase in maximum temperatures of 0.7˚C (UN-Habitat, 2014). 

 

Projected climate change modelling suggests that Samoa is expected to have: i) more frequent and 

extreme rainfall events; ii) more frequent and longer drought events; iii) increased air and water 

temperatures; iv) sea level rise; and v) more frequent extreme wind events. An extreme daily rainfall 

of 400 mm – currently a one-in-60-year event – will likely become a one-in-40-year event by 2050. 

Similarly, an extreme six-hourly rainfall of 200 mm – that is currently a one-in-30-year event – will 

likely become a one-in-20-year event by 2050. Furthermore, the CSIRO model projected an 8% 

increase in the wind speed for a 50-year storm by 2059104. 

 

Future changes in exposure, vulnerability, and climate extremes resulting from natural climate 

variability, human induced climate change, and socioeconomic development trends and patterns can 

alter the impacts of climate extremes on natural and human systems and hence influence the potential 

for disasters. On a global scale, the projections indicate there is likely to be an increase in the average 

maximum wind speed of cyclones of between 2 % and 11 % and an increase in rainfall intensity of 

about 20 % within 100 km of the cyclone center. In the Samoa region, projections tend to show a 

decrease in the frequency of tropical cyclones by the late 21st century and an increase in the 

proportion of the more intense storms (PDNA, 2013). 

 

The projected changes in climatic conditions for Samoa per sector are as follows: 

 

Natural Resources 

Many changes are anticipated for the natural resources management sector as a result of climate 

change, not only in terms of species population but also in terms of the health of entire ecosystems.  

 

Increasing temperatures can affect ecosystems and species in quite profound ways. At the ecosystem 

level climate change is expected not only to affect the diversity of native fauna and flora, but also the 

ecosystems that provide goods and services for human welfare and development. Extreme climatic 

conditions relevant for the marine biodiversity sector include: 

                                                 
104 GoS. 2013. Strategic Programme for Climate Resilience. 
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 sea-level rise;  

 higher sea surface temperatures;  

 increasingly frequent and intense tropical storms;  

 frequent flooding; 

 extreme high and low tides; and  

 increases in ocean acidification.  

 

A change in subsurface temperature may, for instance, affect the timing of biological events 

(phenology) for certain species. Many species may also show changes in morphology, physiology 

and behavior associated with changes in climatic variables, for example accelerated attainment of 

sexual maturity. Furthermore, there is some concern that particular species may become endangered 

or extinct, particularly species that are currently vulnerable, for instance the endemic Manumea and 

certain species of turtle. Changes in species distribution and density from climatic stress could also 

affect the availability of food and increase the frequency and intensity of pestilential outbreaks, which 

would again have some bearing on the capacity of a species to survive. 

 

With the increase in frequency and severity of tropical cyclones in the region, extensive damage and 

fragmentation to native forests, coastal ecosystems and coral reefs will only increase, as well as the 

destruction of habitats of many threatened bird species (GoS, 2015105). On the other hand, the spread 

of invasive species of vines and trees and noxious insect species can be expected to further aggravate 

the degradation of habitats and increasing the threat of extinction for some local species (GoS, 2015). 

The climatic changes will increase the impact of the various consequences of environmental 

destruction already observed.  

 

Although Samoa has developed a stronger understanding of the vulnerabilities and adaptation 

potentials of its biodiversity, critical information gaps still exist. More should be done to understand 

the role each species plays in the ecosystem. This would also improve general knowledge of the risks 

posed by degradation of the ecosystem and species loss. 

 

Infrastructure 

The increase in frequency and severity of cyclones expected from climate change threatens the 

sustainability of infrastructure in the long-term and potentially can set back Samoa by decades in 

terms of its development agenda. Projected climate change is expected to place a heavy burden on 

infrastructure and livelihoods due to increased risk of flooding caused by extreme rainfall events and 

coastal inundation during storms. Moreover, next to flooding, roads and other infrastructure (power 

supply, health institutes, communication) in Samoa will become more exposed to a range of climate 

risks, including but not limited to: i) sea level rise; ii) storm surges and wave action during cyclones; 

iii) landslides during extreme rainfall events; and iv) accelerated deterioration of road surfaces owing 

to extreme weather and rising water tables106. Frequency in climate-change-related drought will make 

Samoa increasingly dependent on diesel fuel for power generation, although generation costs from 

diesel are significantly higher (GoS, 2013). 

 

Tourism 

The increase in frequency and severity of cyclones expected from climate change threatens the 

sustainability of infrastructure in the long-term and potentially can set back Samoa by decades in 

terms of its tourism development agenda.  

                                                 
105 GoS, 2015. Samoa’s 5th National Report to the CBD, 2014 
106 EWACC prodoc, 2013. 
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Health  
Climate change is projected to exacerbate climate-sensitive disease burdens, and also could be a 

catalyst to strengthen and revive prevention activities for emerging and re-emerging infectious 

diseases. Climate change projections indicate that surges in water-borne diseases like typhoid fever 

will become frequent; therefore, it is important to establish surveillance of typhoid cases after heavy 

rains and flooding. Domestic experience indicates that flooding can affect accessibility to water for 

sanitary and hygiene measures as water supplies are disconnected. The most important adaptation 

measures involve improving surveillance systems, early response systems and developing sustainable 

prevention and control programmes. Under the NAPA, MNRE, the National Health Service (NHS) 

and UNDP will undertake an integrated adaptation approach to develop an early warning system that 

can improve climate reporting to the health sector. Raising public awareness will also be particularly 

important (AF-fund proposal, 2011). 

 

Agriculture and Forestry 

Agriculture in Samoa is also very vulnerable to the adverse effects of climate change. Climate change 

is manifesting itself in more frequent and extreme rainfall events, longer dryer spells and drought 

events, rising sea levels, extreme winds and high air and water temperatures. The effects of climate 

change and variability will make agricultural production more challenging. A higher incidence of 

crop and husbandry pests and disease is expected in all primary production sectors (WB, 2012). The 

productive forestry sector will know more frequent damage to existing tree stands with increased 

intensity of extreme weather events.  

 

Samoa’s NAPA and Second National Communication have identified that adaptation in the 

agriculture sector will depend on national policies, planning for projected climatic changes and 

developing appropriate response measures. They have also noted the importance in the preparation 

of the agriculture sector plan impacts of climate variability and change are taken into account in a 

well-integrated manner. At the village level, emphasis is placed on implementing practical adaptation 

measures that enhance the resilience of families and village communities to climate change.  

Combined, these activities are seen as facilitating adaptation in commercial and subsistence 

agriculture and promoting food security.  

 

1.2.3. Climate hazards and extreme events 

About 70% of Samoa’s population and infrastructure are located in the coastal area. This is a serious 

concern: nearly all the coastal settlements in Samoa are located in low-lying areas and are very 

vulnerable to sea level rise and extreme events such as cyclones, prolonged droughts and coral 

bleaching stimulated by extremely low tides (PACC brief). Approximately 80 per cent of the 403 km 

coastline is ‘sensitive‘ or ‘highly sensitive‘ to erosion, flooding or landslides107. 

 

Earthquake and Tsunami Hazards 

Samoa lies in a relatively less-active seismic area; however, it is surrounded by the Pacific “ring of 

fire.” The main earthquake zone in the South Pacific lies about 200 km south of Samoa, with more 

than 12 earthquakes of magnitude 7 or greater since 1900. This means that the risks to coastal 

infrastructure associated with climate change must be assessed in a framework of vulnerability to 

other natural shocks. Data collected by SPSLCMP show 18 separate tsunami events over 15 years, 

with the largest trough-to-peak height of 570 cm after an earthquake near the Kuril Islands in 

                                                 
107 CRIP, 2010. 
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November 2006. The tsunami that followed the magnitude 8.1 earthquake, which occurred about 190 

km south of Apia in September 2009, is reported as having a trough-to-peak height of 140 cm in Apia. 

The waves that struck parts of South Upolu were much greater; for example, the tsunami generated a 

trough-to-peak height of 314 cm in Pago Pago (American Samoa), and there were reports of waves 

of up to 450 cm in parts of Upolu (UN-Habitat, 2014). 

 

Around the boundaries of the tectonic plates are extremely seismically active areas, and earthquakes 

are not unusual. In some cases, the earthquakes have generated tsunamis that have affected Samoa. 

Earth tremors continue on a frequent basis in Samoa (as measured by the MNRE Meteorology 

Division at Mulinuu, Apia) and Samoa remains vulnerable to future volcanic activity. The last 

recorded eruptions were on Savai’i in 1902 and 1905-1911. The Samoa islands are subject to violent 

earthquakes with the last one occurring in 2009.  

 

In September 2009, a devastating tsunami caused 143 reported deaths in Samoa and nearly 5,300 

people (about seven % of the country’s population at the time) were made homeless and the recovery 

cost estimated at 22.5 million USD (Timmermans, 2015). The 2009 earthquake and tsunami resulted 

in monetary losses estimated at $100 million or 17% of GDP by the joint United Nations and World 

Bank Damages and Losses Assessment (ADB, 2015)108. The tsunami was generated by a powerful 

earthquake of 8.0 magnitude some 200 km south, in the Tonga trench. While the epicenter was located 

far offshore, the tsunami resulting from this earthquake affected the south-western part of Upolu, 

destroying land along the coast and killing 115 people (Energy Corporation of Samoa, 2015). About 

2.5 % of the country’s population was affected by the tsunami, which destroyed many villages on 

Upolu. The tsunami took less than 20 minutes to impact Samoa. Recent analysis suggests that Samoa 

has a 40 % chance in the next 50 years of experiencing, at least once, moderate to very strong levels 

of ground shaking (PDNA, 2013).  

 

Tropical storms and cyclones  

Tropical storms and cyclones are the main hazards facing the islands. Cyclones are associated with 

damaging winds, rainfall, flooding, swells, storm surges, and even tornadoes. Samoa has been 

affected by devastating cyclones multiple times in the last few decades. Samoa’s tropical cyclone risk 

is rated as “extreme” (PDNA, 2013).  

 

The CRP 2007 report indicated a 75 year return period for extreme gusts of 70 knots, but this will 

likely reduce to about 40 years by 2050. Tropical cyclones have historically occurred about once 

every 1.8 years, with between zero and four occurring in any one year. 

While the intensity of tropical cyclones is expected to increase as a consequence of rising water 

temperatures, the impact of climate change on their frequency is unknown. (UN-Habitat, 2014). 

While the statistics show a probable decline in the number of tropical cyclones, there is expected to 

be an increase in their intensity (GoS, 2015). The frequency of an event with the intensity of Cyclones 

Ofa (Class 4) may increase from once every 50 years in 2008 to once every 20 years in 2030. Current 

maximum wave heights associated with cyclones are estimated at 9 and 10 meters for 50 and 100-

year events respectively. According to World Bank estimates, this scenario could result in an annual 

expected loss from coastal flooding of USD 80 million, amounting to 9 % of GDP (UN-Habitat, 

2014). 

 

The worst cyclones to have impacted Samoa in recent times are Ofa in 1990 and Val in 1991; 

combined, these caused 21 fatalities and widespread destruction, with total economic losses between 

                                                 
108 ADB, 2016. Samoa: Economic Recovery Support Program—Subprograms 1 and 2 Validation Report 
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US$300 million and US$500 million, equivalent to about four times the country’s gross domestic 

product. 8 people lost their lives during Cyclone Ofa, 195000 people were affected and the cost to 

the economy was 200 million USD. 13 people lost their lives during Cyclone Val, 88000 people were 

affected and the cost was 278 million USD. The Pacific Catastrophe Risk Assessment and Financing 

Initiative (PCRAFI) has estimated the average return period of different categories of tropical 

cyclone. For example, it is estimated that tropical cyclones of category 2 and 3 have a return period 

of 13 and 35 years respectively, based on the Saffi-Simpson hurricane scale (SSHS). The governing 

factors for increase in cyclone activity include the warm phase of the ENSO (El Niño–Southern 

Oscillation) phenomenon (PDNA, 2013). 

 

Tropical Cyclone Evan 

Tropical Cyclone Evan was considered to be the worst tropical cyclone to impact Samoa since 

Cyclone Val in 1991. On December 9, 2012, Evan was detected as a weak tropical depression about 

700 km to the northeast of Suva, Fiji. It was named Evan on December 11, as it had developed into a 

category 1 tropical cyclone. The tropical cyclone tracked eastwards toward Samoa and was located 

40 km to the southeast of Apia, Samoa, at 1800 UTC on December 12. Evan reached the equivalent 

of a category 1 hurricane on the SSHS, with one-minute sustained wind speeds of 120 km/h. Tropical 

Cyclone Evan made landfall at 10:00 UTC on December 13. On December 13, the system continued 

to intensify as it started to recurve toward the west away from Samoa; at 18:00 UTC the Joint Typhoon 

Warning Centre reported that Evan had reached an intensity of 185 km/h, equivalent to a category 3 

hurricane on the SSHS (PDNA, 2013). When Cyclone Evan made landfall on December 13, 2012, it 

caused widespread damage across Samoa, with heavy rainfall and flash floods and maximum 

sustained winds up to 90 knots (166.7 km/h). The cyclone killed at least five people and temporary 

displacement of about 7,500 people and permanently displaced 4,763 people, creating damage to over 

2,000 houses. The cyclone also resulted in disruption of electricity distribution, communications and 

provision of drinking water109. Strong winds destroyed buildings, roads and crops. According to the 

Post-Disaster Needs Assessment (PDNA) undertaken by the Government of Samoa (GoS) with the 

assistance of the World Bank, the damage was estimated at US$204 million Evan destroyed power 

plants, cutting power and disrupting communication services; it also ripped trees out of the ground, 

destroyed buildings and roads, and damaged vast swaths of crops. In addition, water facilities and 

distribution systems were badly damaged and disrupted nationwide (PDNA, 2013). 

 

Sea Level Rise 

The 2007 CRP projection in sea level rise for Apia by 2050 was 36 cm increase may need to be 

revised upwards slightly110. A precautionary approach would suggest that a figure in the region of 0.4 

– 0.5 meters of sea level rise by 2050 at Apia should be used for this vulnerability assessment and the 

planning which follows. A further factor, reflected in the absolute and relative values of sea level rise 

is that Samoa is undergoing subsidence at a rate of between 0.1 and 1.7 mm per year due to long-term 

volcanic cooling effects (UN-Habitat, 2014). 

 

The South Pacific Sea Level and Climate Monitoring Project (SPSLCMP) has collected sea level and 

climate data for Samoa since 1993. The most recent SPSLCMP country report published in December 

2008 gives an average increase in sea level of 4.9 mm per year at Apia. If sustained over the 21st 

                                                 
109 GoS. 2013. Post-Disaster Needs Assessment. 
110 The scientific understanding of sea level rise and, in particular, the contribution of ice sheet melt has improved somewhat since the Climate Risk 
Profile was produced, but there are still significant uncertainties around the role of major ice sheets and deep ocean warming. Since the CRP was 

produced, a number of papers have been published suggesting that sea level rise by 2100 could be 1.5 or even two metres. However, most of the 

research in the literature points to rises of less than one metre by the end of the century. Larger rises cannot be ruled out, and it is recognised that 
future sea level rise may well be underestimated 

by current models. 
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century this would imply an increase of 54 cm from 1990 to 2100, which is a little greater than the 

assumption of 40 cm used for the low sea level rise (SLR) scenario in the coastal protection 

component of the global study. The main scenario included in the global estimates assumes a rise of 

87 cm from 1990 to 2100. Other forecasts for sea level rise in the South Pacific are considerably more 

pessimistic. Evidence about changes in the height of storm surges is even more difficult to obtain, but 

recent trends indicate that the difference between average sea level and the maximum value of hourly 

sea level measured in each year has been increasing at about 3 cm per decade (Young 2007; 

Worldbank, 2010). 

 

Monthly averages of the historical gauge, satellite (since 1993) and gridded sea level (since 1950) 

data are in close agreement after 1993 and indicate inter-annual variability in sea levels of 20 cm 

(estimated 5 – 95 per cent range) after removal of the seasonal cycle. The annual climatology of the 

highest daily sea levels has been evaluated from hourly measurements by the tide gauge at Apia. High 

tides show a small variation throughout the year with an April-May minimum and a July-August 

maximum. There is no seasonal cycle in the long term variations in sea level, although during La 

Nina years sea levels tend to be higher from January to June and during El Nino tend to be lower 

from February to September. The observed long-term trend in relative sea level in 

Apia is 5.2 mm per year, but maximum hourly sea level is increasing by approximately 8 mm per 

year – a significantly greater rate of increase than observed in global and local trends. For Apia, an 

hourly sea level of 1.8 metres above mean sea level was a 1:100-year event in 2007, but is likely to 

become a 1:4-year event by 2025 (UN-Habitat, 2014). 

 

Even with a relatively modest scenario of sea level rise by 2030, damage caused to low-lying 

communities by storm surge events represents a serious threat to Samoa. In addition, sea level rise 

may cause salt water to encroach into the fresh groundwater aquifer, an effect known as salinization 

– which may lead to significant issues for both health and agriculture. For instance, a sea level rise of 

26.2 cm is estimated to increase the level or risk across all asset classes by more than 200 % compared 

to today (UN-Habitat, 2014). 

 

Warming 

Positive trends are evident in both annual and seasonal mean air temperatures at Apia for the 1950 – 

2009 period (see figure 24).  

 

 
Figure 24: temperature charts for Apia, 1900 – 1995. Source: 

http://members.westnet.com.au/brigun/rural_st_lt_air_temp.html 

 

The current mean annual average daily temperature is shown in figure 25. The medium protection 

forecasts that Samoa will experience a 2 ºC increase in warmer weather with a corresponding increase 
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in the number of days of extreme heat. Maximum air temperature trends are considerably greater than 

minimum air temperature trends. Air temperature is projected to continue to increase over the course 

of the twenty-fist century. There is very high confidence in this direction of change because: 

• Warming is physically consistent with rising greenhouse gas concentrations. 

• All CMIP3 models agree on this direction of change. CMIP3 model simulate a slight increase 

(<10C) in annual and seasonal mean temperature by 2030 (UN-Habitat, 2014). 

 

 
Figure 25: Annual mean of the average daily air temperature. Source: NIWA, 2016. 

 

There is significant variability in the maximum annual sea temperature for Apia, although there is 

evidence of a rising trend between 1993 and 2006. Sea temperature increases are a primary driver of 

atmospheric instability, leading to effects such as higher intensity storm events and prolonged periods 

of drought. In addition, ocean warming and acidification are leading to coral bleaching in tropical 

areas worldwide, with potential for irreversible damage to protective coral reef environments (UN-

Habitat, 2014). 

 

Drought 

While Samoa will face warmer weather with more intense and severe events, little change in drought 

patterns is expected. The current estimated return period of once to twice every 20 years for moderate 

to severe drought will be retained but given that rain is expected in more intense systems, water 

security is still a medium to longer term issue (GoS, 2015). There is considerable inter-annual and 

inter-decadal variability in the patterns of drought for Apia. However, there is a clear correlation 

between drought and El Niño events. Little change is projected over the course of the twenty-fist 

century. Based on the CMIP 3 models project data, the majority estimate that mild drought will occur 

approximately seven to eight times every 20 years in 2030 under all emissions scenarios, decreasing 

to seven times by 2090, while severe drought is projected to remain approximately stable, at once to 

twice every 20 years (UN-Habitat, 2014). Extensive forest fires further retard forest succession rates, 

destroy plantation forests, disrupt ecosystems, pollute the air, destroy vital infrastructure, are a risk 

to human life and undermine attempts to secure sustainable food security regimes. While pristine 

indigenous rainforests are rarely susceptible to bushfires, damaged areas covered with secondary 

growth or invasive species increase the risks of bush fires during dry periods. 

 

Salinization 

One third of Samoa’s water supply is sourced from groundwater, making it vulnerable to increased 

salinity. The salinity of coastal groundwater is determined by the rate of pumping and average annual 

rainfall, as well as sea level rise. Looking at only sea level rise, it is estimated that the “freshwater 
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lens” could move inland by about 160 meters in Upolu by 2100, with potential for significant 

contamination of freshwater sources. 

 

Flooding 

River flooding, especially flash floods, are a serious and frequent problem in Samoa and in particular 

Apia where steep catchments with rapid flood onsets are subject to frequent heavy rainfall events. 

Such events are not rare for Samoa (SOPAC, 2006). Other reported major floods have occurred in 

1939, 1974, 1975, 1982, 1990, 1991, 2001, 2003, 2006, and 2008 (PDNA, 2013). The most recent 

flooding event experienced in Apia was in January 2008. Flood water inundated the majority of 

businesses including the food market at Fugalei, as well as homes in Pesega, Vaimoso, Vaimea, 

Fugalei, Saleufi, Taufusi, Savalalo, parts of Tauese, Tufuiopa, Lalovaea and Togafuafua. The 

majority of the businesses and offices in the affected areas were closed from mid-morning to allow 

their employees to relocate their valuables and goods to higher levels of their offices and shops 

respectively. The furniture and valuables in the majority of homes in the affected areas were soaked 

with water. Sediment and rubbish was deposited on the roads. The Samoa Water Authority issued a 

public notice to inform of the damage to some of the water reservoirs (such as at Alaoa), and advised 

to boil drinking water (GoS, 2010)111. 

 

Flooding, which is associated with cyclones and periods of heavy rainfall, has adversely affected 

water quality and quantity, due in part to erosion and sedimentation associated with flash flooding. 

The effect of flooding upon water quality and quantity in the urban areas is exacerbated by extensive 

forest clearance within the uplands of the watersheds to the south of Apia. Extreme heavy rainfall 

causes immediate flooding, which in turns causes extensive erosion, loss of terrestrial habitats, 

damage to agroforestry systems and destruction to vital infrastructure (UN-Habitat, 2014), for 

instance hydrological monitoring equipment and reticulation systems (AF-fund proposal, 2011).  

 

Extreme flooding also has strong implications for the health of national infrastructure as it erodes 

roads, damages and fells telegraph poles and compromises utilities like water and electricity. High-

priority adaptation measures include revision and broadening of CIM plans so that they will further 

improve the resilience of coastal infrastructure against erosion and flooding. New economic 

development must also be managed sustainably to ensure that infrastructure is efficient, 

environmentally friendly and supports Samoa’s economic growth on a continuing basis (GoS, 2013). 

 

The most serious consequence of flooding is the risk of fatality. Humans (particularly the elderly, 

children and people with reduced mental or physical abilities) are particularly vulnerable to drowning 

in floods (table 17 provides an overview of the hazard degrees). Other causes of fatalities include 

flood-induced stress (potentially leading to cardiac failure), electrocution and problems resulting from 

a lack of essential medicines. Fatalities may result from people being swept away while crossing 

rivers, stormwater channels, overland flow paths or other flooded areas. While evacuation can reduce 

the risk to life, the evacuation of elderly people can lead to an increase in mortality rate. Improvements 

in flood risk and emergency management practices, strategic land-use planning practice and 

community education all contribute to reduced loss of life during flood events (Water Technology, 

2016)112.  

 

                                                 
111 GoS, 2010. Draft Integrated Apia Masterplan for Water Supply, Sanitation and Drainage. 
112 Water Technology, 2016. Draft-Integrated Watershed Management Plan For Greater Apia –Flooding and Drainage 
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Table 17: Guidance on the degree of flood hazard. Source: MNRE/SOPAC, 2007. 

 

The impact of flooding on communities in terms of disruption has been noted previously. Relocation 

of some or all community members following a destructive flood event can significantly disrupt on 

the cultural life of that community. In addition, many key cultural sites are located along the coast. 

With the influence of climate change and the increased potential for damage to coastal areas, such 

cultural sites will be more prone to damage in the future (Water Technology, 2016).  

 

While in some areas (e.g. rural areas with minimal development) flooding has beneficial effects, for 

altered landscapes such as in and around cities, flooding can have significant detrimental impacts on 

the natural environment. Constrained waterways can be eroded, with increase export of sediment to 

downstream and coastal areas. Inundation of commercial or industrial areas may lead to export of 

chemicals posing a health risk as well an environmental risk. TC Evan caused significant debris loads 

from the upper catchment that had detrimental impacts both in terms of the environment, but also in 

terms damaged infrastructure downstream. The physical and chemical effects of runoff marine areas 

also have the potentially to significantly harm the marine environment including reduced water 

quality, degradation of aquatic habitats and contamination of coastal flood resources. 

 

1.2.4. Ongoing Climate Change Adaptation  

With the projected likely increases of climate stresses in the coming decades, including cyclones, 

prolonged droughts, extreme flooding, storm surges and high sea levels, Samoa must urgently 

consider suitable technologies that will aid its adaptation efforts in safeguarding vital infrastructure. 

The vulnerability of the infrastructure, (agro-)ecosystems and population is high because of sea level 

rise, cyclones, flooding and wave actions. Drought is less of an issue except with respect to the 

agricultural production systems and hydroelectric dams, which obviously depend on a steady input 

of rainwater to produce crops and generate electricity.  

 

Samoa developed its National Adaptation Programme of Action (NAPA) back in 2005 and identified 

the most urgent and immediate needs for adapting to the adverse effects of climate change in Samoa. 

The NAPA adaptation priorities are: 

 

 Securing community water resources (Water Sector) 

 Reforestation, Rehabilitation and Community Forest Fire Prevention Programme (Forestry 

sector); 

 Climate Health Cooperation Program (Health sector) 

 Climate Early Warning System (Early Warning climate services) 

 Agriculture and Food Security Sustainability (Agriculture & Food security sector) 

 Zoning and Strategic Management Planning (Land use planning); 
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 Implementing CIM Plans for Highly Vulnerable Districts (Coastal sector); 

 Establishing Conservation Programs in Highly Vulnerable Marine & Terrestrial Areas in 

(Village) Communities (Biodiversity); and 

 Sustainable Tourism Adaptation Program (Tourism industry sector). 

 

The priorities were implemented by various development partners and donors some of which were 

completed in December 2014. For example, implementation of the CIM Plans for highly vulnerable 

districts under the UNDP-GEF Pacific Adaptation to Climate Change (PACC) projected implemented 

through SPREP113.  

 

Samoa is adopting a whole-of-government approach to climate change adaptation by advancing 

Samoa’s National Adaptation Plan (NAP) process, as established under the UN Framework 

Convention on Climate Change, which integrates climate change adaptation into national 

development plans, budgets, and strategies. The move by Samoa to develop its NAP is possible 

through a US$12.3 million initiative, in partnership with the United Nations Development 

Programme (UNDP), funded from the Least Developed Country Countries Fund (LDCF).  The 

project is the largest national project ever funded by the Least Developed Countries Fund of the 

Global Environment Facility (GEF) and it is considered a strategic move for Samoa as it shifts out of 

its least developed countries (LDC) status. The Government will take critical steps to incorporate 

medium and long-term climate change and disaster-risk management priorities into the planning and 

budgeting processes of key economic sectors. It is expected that this will enable Samoa to better 

manage fast changing climate conditions that are eroding development gains achieved in the past 

decade. The Ministry of Natural Resources and Environment, and the Ministry of Finance will lead 

the initiative and ensure that comprehensive approaches to climate change risk management are 

strengthened and effective.  

 

1.3. Vulnerabilities and Exposure to Climate Change in the Greater Apia Area: Key impacts 

to lives and livelihoods 

1.3.1. Apia Urban Aria & Vaisigano sub-catchment 

A common denominator in all of the assessment done in the context of climate change in Samoa is 

the vulnerability of the Apia Urban Area (AUA) in the Greater Apia Catchment, respectively the City 

(CDS). The Greater Apia Catchment area (see figure 28), which is the intervention zone of the 

Integrated Watershed Management Plan, comprises three districts, viz. Faleata West, Faleata East and 

Vaimauga West (IWMP Greater Apia Catchment, 2016). The City Development Strategy CDS area 

(the City) covers four (4) districts adding Vaimauga East (see figure 31) (GoS, 2015) 114. These three 

zones (AUA, Greater Apia Catchment and the City) are very similar in surface coverage. There are 

four entire catchments in the area, and four administrative districts.  Note that the boundaries differ 

slightly. In addition, the IWMP area also includes a small part of the catchment further west in order 

to include the landfill and associated area of potential groundwater (see figure 30). Apia Urban Area 

(AUA) supposedly holds an urban population of 20% and shows an urbanization rate of 0,6 %/year 

(2011 census). The total population of AUA in 2011 was 36,735 people, with the greater Apia area 

housing about 55,630 people. The population density in 2011 shows AUA with 612 persons per 

square kilometers the highest in 2011 (to be expected with AUA being the main center of business). 

Conversely, this also shows the AUA region with having the least land available for development 

                                                 
113 http://www.pacificclimatechange.net/node/9484 
114 GoS, 2015. Samoa City Development Strategy. 
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with only 60 km2 compared to the total land area of 2,785 km2. The City area is some 139 km² 

(13,900 ha) which represents 5% of Samoa (see figure 27). Approximately 65% of this area is mid-

slope to upper catchments of rural and forested areas, with much of the city occupying the coastal 

plains. The population density of this area is approximately 4.5 persons/ha, which is considered low. 

However this is skewed by the majority of the City area being rural and forested upper areas (GoS, 

2015). There have been numerous metrics used previously to define the City, from offset 

measurements from certain intersections, to aligning with statistical return districts such as Vaimauga 

East and Faleata West. The defined City area was recently extended to capture the prime urban land 

use changes that have occurred over the last 10 years. Within this new city area there are 84 villages 

and a total population of some 63,000 people (see figure 27). This is 35% of Samoa’s total population. 

The population growth rate for the City is currently estimated at 0.4% per annum with the national 

average being 0.63% per annum (GoS, 2015). In terms of numbers the Vaitele is the biggest village 

with a population at the last census of 7,180 people, the smallest being Matafele with 7 people. Figure 

26 give an impression of urban intensification in the AUA. 

 

For more information on the Greater Apia Catchment (see figures 29 and 30), we refer to the IWMP 

(2016). 

 

 

 

 
Figure 26: Urban Intensification, 1954 – 2010; Source: GoS, 2013. 

 

The average age of the population in Apia is 21.9 years with the National average being 20.7 years. 

The explanation for these lower than national average statistics are not conclusive but have been 

linked to: the strong urban and rural-residential growth west of the City toward the airport; the high 

emigration rate of young students and qualified people from the City area. The strong population 

growth in the north-west Upolu Island now sees this area account for over 55% of the population of 

Samoa. This urbanization of previously dominant villages along the coast was recognized in the Apia 

Spatial Plan, with the nomination of a potential future urban center to the west of Vaitele (GoS, 2015). 
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Figure 27: Current and projected population densities in the City (CDS intervention zone). Source: 

GoS, 2015. 

 
Figure 28: Greater Apia Catchment Area. Source: EWACC prodoc 2014. 
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Figure 29: IWPM area. Source: draft IWMP, 2016. Figure 30: Catchments and districts in IWPM area. 

Source: draft IWMP, 2016. 

 

  
Figure 31: The City as intervention zone of the CDS strategy (left) and included districts (right). 

Source: GoS, 2015.  

 

The city with a total land area of 61 km2 is characterized by a narrow, low lying, coastal plain with 

Mount Vaea and highlands bordering the city in the south from east to west. Most of Samoa’s 

economically important infrastructure is located within this AUA.  Extensive urban development, 

including and peri-urban development and commercial agriculture in the catchments remain 

extremely vulnerable to adverse effects of climate change. The expected rapid urbanization of AUA 

has and will continue to result in greater exposure of infrastructure to the climate risks identified 

above. There are over 80 villages in the greater Apia urban area (AUA) with many roles and 

responsibilities still being addressed at the national level (GoS, 2015). 
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In contrast to Samoa as a whole, where approximately 80 % of land is categorized as customary, 16 

% as government and 4 % as freehold land, Apia’s urban area is only partly under the pule of the 

matai (about 20 %). 10 % of the town are on government land and 70 % on freehold/STEC1 land115. 

The high proportion of non-customary land is due to the European activity in the area. By the end of 

the 19th century much of the land in the Apia area was owned as freehold by foreign governments, 

traders, planters and missionaries. Figure 32 provides an overview of land use in the City (GoS, 2015). 

The villages and settlements on freehold/STEC land exhibit a different settlement pattern. They are 

situated on a simple road grid with small parcels for housing (ca. 0.1 ha), usually without the typical 

spatial features of the Samoan villages like fale tele around a malae, and without access to agricultural 

land. Thornton (2013)116 also concludes about the social implications of this structure that “vulnerable 

Samoans have been identified as urban villagers without customary land rights, who do not share in 

reciprocal exchanges of material goods with rural village aiga”. Land tenure can be seen as one of the 

central morphological determiners in the formation of Apia as a city. Many scholars have pointed out 

that not the sheer lack of land in Pacific islands is the problem but much more the unavailability of 

land for certain purposes. Often, people are “forced to build wherever they happen to hold land.” 

(O’Meara 1995:1 52). This has led to an artificial shortage of land causing an increased pressure on 

freehold land – including rising land prices, especially in Apia (Connell & Lea 2002:142,148) – and 

the search for residential land in marginal locations such as mountain slopes and mangrove swamps. 

The landfills in Apia Harbour and the marginal settlements like Saleufi, Fugalei or Vaitoloa are 

examples for this but also Popua and Sopu on the outskirts of Nuku‘alofa or the Tahiti Fa‘a‘a Airport 

in Papeete (Neubert, 2014)117. 

 

 
Figure 32: overview of land use in the City. Source: GoS, 2015. 

 

                                                 
115 WSTEC/STEC: (Western) Samoan Trust Estates Corporation, formerly NZRE: New Zealand Reparations Estates, government freehold land 

originating from German reparations after World War I, mostly plantations, today some (mostly in the Apia area) sold or leased (WARD & 
ASHCROFT 1998:64-65) 
116 Alec Thornton, Maria T. Kerslake, Tony Binns, 2013. “Hard times in Apia? Urban landlessness and the church in Samoa”. Singapore Journal of 

Tropical Geography, Volume 34, Issue 3, November 2013, Pages 357–372 
117 Neubert, M. 2014. A MORPHOLOGICAL PERSPECTIVE ON APIA, paper presented at the Samoa Conference III: Opportunities and challenges 

for a sustainable cultural and natural environment, 25-29 August 2014, National University of Samoa. 
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Income generating activities in the AUA 

The AUA could be classified as the urban monetized population of Samoa relying mainly on paid 

employment with Savaii and the Rest of Upolu making up the rural subsistence village economy. 

There are limited statistics available on disaggregate income by district. However, the 2013/2014 

Household Income & Expenditure Survey ((HIES) shows an improvement with the percentage of 

households falling below the basic needs poverty line (BNPL) declining from 20.1% in 2008 to 13.4% 

in 2013/2014.  The decline was driven by the huge drop in the percentage of households below the 

BNPL for the Rest of Upolu and Savaii regions which declined from 20.5% and 21.9% to 10.5% and 

9.8% respectively.  These regions fell by around 50%. However, the percentage of households below 

the BNPL for the AUA only marginally fell from 17.2% in 2008 to 15.4% in 2013/2014.  Table 18 

provides an overview of some important indicators resulting from the 2011 population census with 

regards to AUA.  

 

Table 18: Overview of important indicators with regards to AUA. Source: 2011 population census. 

 
 

Income Equality 

The Samoa Hardship & Poverty Report 2014 showed an alarming increase in the income disparity in 

Samoa.  In particular, the AUA had the highest GINI coefficient when compared to the other regions. 

This shows the existence of a large income disparity between households in the project target 

beneficiaries group.   

 

Seasonal Work 

There is no marked difference between AUA H/H, greater Apia area and the rest of Samoa in terms 

of the %age of H/H that have family members working as seasonal workers (RSE).  This is less than 

Samoa
Apia Urban 

Area

   

Vaimauga 

West

   Faleata 

East

Percentage 

AUA

Percentage 

Rest of 

Samoa

26,205 5,389 3,515 1,874 215.560      335.742      

Customary 18,014 1,571 1,050 521 29.15% 78.99%

Freehold 6,607 3,125 1,964 1,161 57.99% 16.73%

Leased 1,547 671 481 190 12.45% 4.21%

Not stated 37 22 20 2 0.41% 0.07%

Electricity 1,703 834 581 253 15.48% 4.17%

Gas 4,980 2,239 1,516 723 41.55% 13.17%

Kerosene 1,188 582 377 205 10.80% 2.91%

Charcoal 1,125 171 94 77 3.17% 4.58%

Wood 17,051 1,516 917 599 28.13% 74.63%

No cooking 57 21 12 9 0.39% 0.17%

Not stated 101 26 18 8 0.48% 0.36%

25,761 5,343 3,482 1,861 99.15% 98.09%

19,044 4,759 3,062 1,697 88.31% 68.63%

23,236 5,174 3,368 1,806 96.01% 86.77%

11,275 4,096 2,677 1,419 76.01% 34.49%

14,108 4,621 3,060 1,561 85.75% 45.58%

20,842 5,158 3,359 1,799 95.71% 75.35%

Source: Samoa Bureau of Statistics 

Total Number of Households

2011 Population Census

Land Tenure

Main Source of 

Cooking fuel

Households with No Fishing Tools

Households with no RSE Workers

Households with NO Fishing Boat 

or Canoe

Households with NO Poutry

Households with NO Pigs

Households with NO cattle

Important Difference between AUA and Rest of Samoa
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2 % of AUA households compared to less than 1% for the rest of Samoa.  However anecdotal 

evidence shows RSE becoming an increasing source of income for vulnerable households. 

 

Unemployed 

Detailed and accurate unemployment statistics in Samoa are inadequate especially at the region and 

district levels.  However, there was no marked difference in unemployment reported in the 2011 

population census between the AUA, Greater Apia Area (GPB) and the rest of Samoa.  

Unemployment was around 4% for the 25 to 29 years age bracket 6.9% for 20 to 24 years.  The 15 to 

19-year age bracket also included students. Formal employment estimates show a much higher %age 

of unemployment in Samoa.  

 

Subsistence 

There was a marked difference between AUA and the rest of Samoa in terms of subsistence.  In the 

AUA, 76% of households did not have any poultry118 compared to only 34.5% in the rest of Samoa.  

Similarly, 85.7% of AUA had no pigs compared to only 45.6% for households in the rest of Samoa.  

In terms of livestock, 95.7% of AUA had no cattle compared to 75.4% in the rest of Samoa.   

The lack of involvement for households in the AUA in subsistence reinforces limitations on land 

available and provides a good indicator on the type of assistance that is warranted for the project 

target beneficiaries.   

 

Fishing 

There were fewer households in the AUA engaged in fishing when compared to the RoS with 88 .3% 

and 96% of AUA H/H not having fishing tools and fishing canoes respectively compared to 68.6% 

and 86.7% for the rest of Samoa.  However, the %age of those in the AUA and greater Apia area with 

skills in fishing was higher compared to the rest of Samoa. 

 

Value chain entrepreneurship 

Skill sets that have been derived from the 2011 census data show some of the potential focal points 

for entrepreneurship building in the Apia Urban Area: carpentry; carving; weaving; fishing and 

traditional healing. Surprisingly, all show the AUA and Greater Apia Area (GPB) as having a higher 

percentage of household with these skills when compared to than the rest of Samoa. 

 

When asked about possessing carpentry skills during the census surveys, not surprisingly more males 

than females answered positively (see table 18).  However, 34.1% of AUA males had carpentry skills 

and 35% for the greater Apia area compared to 9.9% for males residing outside the greater Apia area. 

Similarly, there was a higher percentage of males with carving skilling in AUA and greater Apia area 

compared to the rest of Samoa. Of interest was the Faleata East and West districts having a higher 

percentage of males with carving skills at 18.4% and 17.5% respectively when compared to the 

Vaimauga West district with only 10.5 %; so even within the AUA, there are differences. The 18 

villages identified in the PPTB reside in the Vaimauga West district.   

 

                                                 
118 Mainly refers to Samoan chicken a protein diet supplement- subsistence.   
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Table 18: Apia Urban Area carving skills. Source: Census 2011. 

 

 

 

 

 

 

 

 

 

 

With regards to weaving, unsurprisingly as well, there were more females during the census reporting 

weaving skills compared to males (see table 19).  Unexpected was the higher percentage of females 

and males with weaving skills reported in the AUA and greater Apia area when compared to males 

and females for the rest of Samoa. 

 

Table 19: Apia Urban Area weaving skills. Source: Census 2011. 

 
 

This trend was the same for those with fishing skills. The percentage of those with fishing skills was 

higher in the AUA and greater Apia area than the rest of Samoa.  The percentage of females with 

fishing skills was much higher for females when compared to their male counterparts. Fishing skills 

also includes collecting which is mainly done by females. 

 

This led the Green Jobs consultants to conclude that there is potential to develop high value adding 

involving weaving, and fishing for the Vaisigano Sub-catchment area, as well as the greater Apia 

area. Their conclusion: “Any effort to improve the livelihoods for the PTB group should explore 

options for income generation activities.  The limited land reduces agricultural options to high value 

and fast yielding crops and vegetables.  However, households with more land especially those 

residing in upland villages should look at ways to properly utilize their lands for agricultural 

purposes whilst maintaining the river catchment areas.  This includes looking at the possibility of 

terracing as well as supplementing with known native trees that have been proven to retain soil such 

as Kiki and Mosooi.”  

 

Energy 

In the AUA, energy source for cooking are met mainly from electricity and gas.  Around 31.3% of 

AUA H/H and 37% for the greater Apia area use wood OR charcoal (bio fuel) for cooking compared 

to 83.9% for the Rest of Samoa (RoS).  This could be attributed to the lack of land available to obtain 

fire wood coupled with the access and affordability to other sources such as electricity, gas as well as 

eating out at restaurants.   

 

Total Male Female Total Male Female

   Vaimauga West 1,853 373 1,480 39.0% 15.8% 61.7%

   Faleata East 1,245 287 958 51.7% 23.9% 79.4%

   Faleata West 1,804 401 1,403 47.7% 20.6% 76.4%

Apia Urban Area 3,098 660 2,438 43.2% 18.5% 67.6%

Greater Apia Area 4,902 1,061 3,841 44.8% 19.3% 70.6%

Outside Greater Apia Area 23,648 2,701 20,947 22.5% 5.0% 41.2%

Samoa (National) 28,550 3,762 24,788 24.6% 6.3% 44.0%

Source: Samoa Population Census

Residence in 

District/Region

Skills in Weaving Mats Percentage Skilled at Weaving Mats

Total Male Female Total Male Female

   Vaimauga West 315 248 67 6.6% 10.5% 2.8%

   Faleata East 257 221 36 10.7% 18.4% 3.0%

   Faleata West 434 340 94 11.5% 17.5% 5.1%

Apia Urban Area 572 469 103 8.0% 13.2% 2.9%

Greater Apia Area 1,006 809 197 9.2% 14.7% 3.6%

Outside Greater Apia Area 4,091 3,632 459 3.9% 6.7% 0.9%

Samoa (National) 5,097 4,441 656 4.4% 7.4% 1.2%

Source: Samoa Population Census

Residence in 

District/Region

Skills in Carving Percentage with carving Skills
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Vulnerable Groups 

It is imperative that vulnerable households within the greater Apia area are identified. Vulnerable 

groups include households with some of the following characteristics: 

 Low income - decent employment opportunities; 

 Limited land and opportunities to derive food for subsistence living; 

  Headed by a female or a single parent and  

 Large households with very high dependency ratio - mainly elderly and school children. 

 

Within these households there are also people at risk such as People with Disabilities, youth and 

female.   

 

The capital is built on the low-lying floodplains of five rivers: the Fagalii to the east, and the 

Fulouasou, the Gasegase, the Mulivai (Loimata o Apaula???), and the Vaisigano, to the west. GoS’ 

main approach to water resource management in these and other river catchment systems is through 

the implementation of Watershed Management Plans (WMPs). However, the development and 

enforcement of WMPs have been delayed by limited capacity for design and implementation. WMPs 

have been developed for the Vaisigano, Gasegase, Fuluasou and Loimata o Apaula Rivers. However, 

these WMPs do not include comprehensive hydrological models that include projections of the 

impacts of climate change on the watersheds119. The sub-catchments of the Greater Apia Catchment 

have been portrayed in figure 33. There is at present no WMP for the Fagalii River. Without effective 

design and implementation of WMPs for these five watersheds, urban planning and infrastructure 

construction in the Greater Apia area will remain vulnerable to the expected effects of climate change. 

Communities and infrastructure within these watersheds will consequently remain exposed to flood 

risks during extreme rainfall events. 

 

 
Figure 33: Sub-catchments within the Greater Apia Catchment Area. IWMP, 2016. 

 

The National Water and Sanitation Baseline Survey (WASH Survey, MNRE 2015), shows that almost 

98% of households in the Apia urban area (as sampled) used piped water from SWA or and IWS. 

‘The results show that many households use more than one source of water, and make decisions about 

water use based on a range of possible factors, such as availability (seasonal), cost, ease of access etc. 

For instance, in the Apia urban area (AUA) access to a SWA piped supply is high (92.3%), however 

                                                 
119 A hydrological study has been conducted on the Vaisigano River. 
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12% of households have a rainwater tank; 14.4% of households have access to spring sources and 

33.7% of households also buy bottled water’ (WASH Survey, MNRE 2015). In terms of drinking 

water, while many rely on the SWA piped supply, there is clearly some uncertainty about its quality 

for drinking, which drops down to <66% of households.  Survey results also indicate that about 40% 

of households boil water prior to drinking it (see table 20 & 21). 

 

 
 

Table 201: Apia urban area drinking water 

sources 

Table 21: Apia urban area household water 

sources 

Source: Adapted from National Water and Sanitation Baseline Survey (WASH Survey, MNRE 

2015) 

 

The Upper Watershed Conservation Policy 2015 highlights the continual change to Samoa’s 

biophysical environment is ‘as a result of a complex combination between natural and man-made 

pressures. Economic development coupled with urbanization and limited awareness has seen the 

continuing encroachment of developments such as residential and unsustainable agricultural projects 

into critical native upland forests [and water supply catchments]. Natural events and disasters such as 

Cyclone Ofa, Val and most recently Evan have also caused forest degradation, as well as major 

economic losses.’ It identifies the following challenges contributing to upper watershed degradation 

(IWMP, 2016): 

 Land ownership and community attitudes to this 

 Deforestation 

 Inland movement of communities, and the apparently competing objectives of ordered 

movement away from vulnerable low lying coastal areas, and conservation of upland 

areas for water supply and biodiversity 

 Agricultural developments and associated land clearing 

 Loss of biodiversity and watershed areas from forest development 

 Invasive species threatening the integrity of natural ecosystems and processes provided 

by watershed areas, in particular the merremia peltata vine, and weedy plant species such 

as tamaligi, pulu mamoe, pulu vao and fa’apasī 

 Climate Change and Climate Variability, in particular cyclones causing major flooding 

and soil erosions within critical watershed areas 

 Future development pressures. 
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Figure 34: Land cover change 2004-2013 

 
Figure 35: Erosion vulnerability 

 

Figures 34 support these challenges, showing that there has been significant deforestation and forest 

type change in the upper parts of the Apia catchments, in particular for agricultural and residential or 

rural-residential developments. More specific issues in the Apia catchments have been identified in 

the Watershed Management Plans made in 2012 under the Water Resources Management Act 2008 

for each of the Fuluasou, Loimata o Apaula, and Gasegase catchments.  All the Plans identified the 

following issues (IWMP, 2016): 

 Soil erosion resulting from heavy rain exacerbated by removal of forest cover (see Figure 

figure 35 for erosion potential) 

 Mass movements – landslides on unstable slopes (see erosion potentials in fig below) 

 Degradation of forest cover for farming, and subsequent invasive plants. Pollution 

impacts on surface and groundwater and coastal and marine biodiversity from: 

o Waste dumping 

o Farm effluents (cattle) 

o Agricultural chemicals 

o Hospital waste discharge (Loimata o Apaula only), and 

o Septic leachate 

 Upland urbanisation increasing pressure on water resource catchments 

 Community behaviour and land tenure 

 

The Upper Watershed Conservation Policy 2015 recommends a number of strategies to meet the 

challenges outlined.  These are echoed in the Environment and Development Sector Plan and SoE 

report. These include (IWMP, 2016): 

 Implementation of the riparian zone buffers established in the Water Resources 

Management Regulation 2013 

 Establishing a zoning system where development is largely excluded above 600m 

elevation, is restricted between 300m and 600m, and allowing development below 300m, 

subject to planning and development controls that manage flood hazards, and ‘ensuring 

that activities have controlled impacts on the receiving coastal waters and soil resources’ 
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 Annexing, declaring as parks or reserves, and rehabilitating all government lands above 

600m elevation 

 Undertaking further upland forest research and rehabilitation 

 Community Conservation Projects 

 Promoting coordination, education and awareness, and 

 Where absolutely necessary, reserving private lands for watershed conservation and 

compensating landowners as required 

 

To this could be added actions to address: 

 The lack of on-going budget funding of terrestrial and riverine environmental surveys 

and research (relating to both flora and fauna) 

 The lack of awareness around the requirement to obtain consent under the PUM Act for 

vegetation clearing 

 The lack of capacity within agencies to implement existing powers to regulate activities 

in the catchment (eg buffer zones, land clearing as above, pollutant discharges and the 

like) 

 The lack of awareness of landholders of the financial benefits to them of catchment 

protection 

 

Site and districts/catchment specific plans for Greater Apia Catchment, Apia Urban Area, ‘the 

City’ (CDS) 

District and local plans applying in the project area, and all, in one way or another, dealing with 

watershed, environment and coastal zone protection include (IWMP, 2016): 

 The Apia City Spatial Plan 2014 and Draft Apia City Development Strategy 2015.  The 

implementation of these are also being supported by the Apia Waterfront Development 

Project, being developed through MNRE and the Samoa Tourism Authority, and 

extending from Vaiala to the tip of Mulinu'u Peninsula (see www.apiawaterfront.ws).  

 Watershed Management Plans for each of the Fuluasou, Loimata o Apaula and Gasegase 

catchments.  These are developed through MNRE (WRD) in accordance with the Water 

Resource Management Act 2008. 

 Coastal Infrastructure Management (CIM) Plans for the Faleata West, Faleata East, 

Viamauga West and Viamauga East districts, and the district of Sagaga Le Falefa. 

 Village Disaster and Climate Risk Management Plans (VDCRMPs), delivered through 

the DMO in MNRE and ADRA.  These have been prepared for Tanugamanono, Magiagi, 

Matautu (Apia), Vaiala, Moata’a, Vailele, Letogo and Lauli’i.  These plans tend to focus 

on disaster preparedness and response. 

 Vaitele Sustainable Management Plan (SMP), 2011 

 Vailima National Reserve Management Plan; 

 Rehabilitation and Sustainable Management of Apia Catchment, 2007. 

 

There is significant overlap in these plans (perhaps with the exception of the reserve plan), and there 

are perhaps some conflicting objectives. This duplication and potential conflict is likely to increase 

with the forthcoming second generation CIM (Community Integrated Management) Plans, the further 

development of the Apia Waterfront Plan, and the development of any future regional, district or local 

sustainable management plans under the PUM Act. The Apia City Development Strategy covers the 

area portrayed in Figure 36. Unlike the Greater Apia Catchment zone and the demarcation of Apia 

Urban Area, the ‘City’ map excludes the Laulii village upland area of Vaimauga East district. 
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Figure 36: map of ‘the City’ in the Apia City Development Strategy (2015).  

 

Vaisigano River Sub-catchment 

The Vaisigano River, which flows north through Apia 

along the Vaisigano River Sub-catchment area of the 

Greater Apia Catchment (see figure 37 and 38), and 

drains an area of around 34 km2, is the largest river on 

Upolu. The river is one of the main sources of water in 

Apia, and also feeds two hydroelectric stations, which 

supply the bulk of the city’s electricity (Woodruff, 2008). 

The Floodplain comprises a mixture of businesses and 

nine village communities with a total population of 

around 6,000 people. These are located on the floodplain 

including Matautu, Apia, Vaiala, Vaipuna and Moataa, 

while Lelata, Maluafou, Faatoia, Vini Fou and Levili are 

situated on a natural non-active river channel. The area is 

prone to flooding whenever there is an overflow in 

Vaisigano River as a result of intense rainfall. 

Additionally, the coastal parts of the area were originally 

wetland and coastal marshlands that have been 

reclaimed. Approximately 80 per cent of the region is 

residential, but it also comprises a small hydro-electric 

dam, hotels, schools and businesses. The main source of 

income for this region is paid employment. 
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Figure 37: The Vaisigano River Catchment area and floodplain. 

 

1.3.2. Climate change impacts in Apia 

The climate of Samoa in general has been very adequately recorded at the primary meteorological 

station on the Mulinu’u peninsula, Apia. These data have been analyzed and described by the 

Australian Bureau of Meteorology, with CSIRO assistance, in two key documents, (2011 and 2014). 

For the purposes of the Integrated Watershed Management Plan for the Greater Apia Catchment, 

climatic data and rainfall data in particular, have been updated to the end of March 2016 (MNRE 

data). The essential climate-change features are summarized in table 22 below, whilst derivations of 

the key parameters are discussed in more detail in the Integrated Watershed Management Plan for the 

Greater Apia Catchment (IWMP, 2016). 

 

Table 22: Summary of climate change impacts for Apia. Source: IWMP, 2016. 

Parameter Projections Confidence 

Mean Annual 

Temperature 

A consistent and accelerating increase in MAT, with a 

1°C rise in temperature to 2015 relative to the early 20th 

century. The RCP 4.5 and 6.0 scenarios indicate a 

further 1.0°C temperature rise by 2099, relative to 

2016. That is, a 2°C rise in temperature relative to the 

historic baseline. The worst case scenario, of RCP 8.5, 

indicates a further 2.0°C temperature rise by 2099, 

relative to 2016. (3.0°C relative to the historic 

baseline). 

Very high 

Seasonal 

temperature 

changes 

Relative to 2016, RCP 4.5 and 6.0 scenarios indicate up 

to 2.0°C temperature rise from January to May, and a 

more consistent 0.9C°C temperature rise from June to 

December. The worst case RCP 8.5 at end-of-century 

is for up to +3.5°C in February to April, and about 

2.0°C temperature rise during the rest of the year 

Medium 
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Annual warm 

days 

The historic change between 1960 and 2016 has been a 

66% increase. There is too much uncertainty in the 

forward projections to provide a quantitative 

assessment 

Low 

Annual cool 

nights 

The historic change between 1960 and 2016 has been 

at least a 20% decrease. There is too much uncertainty 

in the forward projections to provide a quantitative 

assessment 

Low 

Dry season 

duration 

Essentially no change in the historic data, a slight 

apparent decrease in drought duration being 

statistically weak. 

Low 

Potential 

evapotranspiration 

Not calculated, but roughly estimated to increase by 

~3% to 5% by mid-century. 

Medium 

Seasonal soil 

moisture deficits 

Indeterminate but expected to rise roughly in 

proportion to the potential evapotranspiration. 

 

Relative Humidity Stable last century, but progressively decreasing from 

2000 to 2016, by about 2%. The future trend is 

indeterminate. 

Medium 

Specific humidity Definite increase, but poorly quantified in Apia Medium 

Mean monthly 

winds 

Indeterminate future wind strengths. - 

Extreme wind 

gusts 

Expected to increase in line with the intensity of 

cyclonic events. Quantitatively indeterminate 

- 

Mean annual 

rainfall 

No significant change in the historic data. Model 

projections indicate an initial increase followed by a 

decrease by the end-of-century. This variation being 

from +3% (+80mm) to -4% (-118mm). However, there 

is wide divergence in the model projections. This 

assessment is for normal rainfall, and does not include 

cyclonic extremes. 

Low 

Changing 

seasonal rainfall 

Median model projections to 2030 are for an increase 

of up to 20% in April to August, a decrease from 

January to March, and no change from August to 

December. The variability of rainfall will increase, both 

in terms of single event extremes, and inter-annual 

variability. This change in variability is currently 

indeterminate. 

Medium, 

but only to 

2030 

Extreme 24 hour 

rainfall 

Expected to increase in line with the intensity of 

cyclonic events. Quantitatively indeterminate 

- 

Tropical storm 

frequency  

No change Medium 

Tropical storm 

intensity 

Probably a slight increase corresponding to changing 

SSTs. 

Low 

Hurricane 

frequency (SS 4-

5) 

No increase. Possible decrease of 6 to 35%. Medium 
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Hurricane 

intensity (SS 4-5) 

A conservative assessment of at least a 2% to 11% 

increase in wind speeds, with the probability that high 

SSTs will increase the storm intensity still further. 

High 

ENSO pattern The future behavior of ENSO is unclear. Modelling 

studies indicating ‘no significant change’ have been 

hampered by coarse equatorial resolution. The current 

higher resolution models project a higher frequency of 

El Nino’s in proportion to global warming. 

Low 

Sea Level Rise The widely accepted 2014 estimate of sea level rise by 

century-end was +0.48±0.19 meters. Recent research, 

indicating accelerating sea level rise, is supported by 

the 0.20 meters sea level rise in Apia (1990-2015). This 

study estimates a more likely range of +0.85 ±0.35 m. 

Medium 

Sea surface 

temperatures 

The historic mean annual SSTs around Samoa have 

increased by 0.3°C. SSTs will certainly increase 

further, but the rate is unclear. 

Very high 

Sea acidification, 

pH change 

Over the last 20 years, the pH of the equatorial south 

Pacific has decreased from about 8.10 to 7.95, which is 

faster than the global average.  Since this is a log scale, 

the rate will decrease, perhaps to about 7.82 by mid- to 

late century. 

Very high 

Aragonite 

saturation index 

For RCPs 4.5 and 6.0, and end-of-century conditions, 

the aragonite saturation index will decrease from 4.0 to 

3.5. The RCP8.5 worst case equivalent will be a 

decrease to 2.5 (log scale). 

Very high 

Coral bleaching 

events 

Increased frequency and intensity.  The ABoM 

estimates are related to temperature rise rather than 

time-slice. That is, a 26 month ARI and 9-week 

duration for a 1°C temperature rise, and a 4.4 month 

ARI and 29-week duration for a 2°C temperature rise. 

There is total dependence upon future trends in SSTs 

Very high 

Annual peak wave 

height 

Annual peak wave heights cannot be accurately 

projected beyond about 2 or 3 years because of 

uncertainties over sea level rise. To date the best 

estimate increases in wave heights, relative to the 

historical baseline, are typically +0.15 meters during 

June to September, and +0.10 meters in October to 

May. 

Medium 

 

As the IWMP rightly states, there are no climatic parameters that are not already affected by climate 

change. All such parameters will continue to change, probably at an accelerating rate, into the 

foreseeable future. Most of the conclusions with regards to climate change in Apia carry implicit 

caveats of uncertainty regarding rates of greenhouse gas emissions, and the effects of about two dozen 

feedback processes, few of which have been adequately calibrated. Also, the physics of cloud 

formation over the tropical ocean is inadequately understood. Moreover, the resolution of global 

climatic models is at its weakest in the tropics, where grid cells are largest. For all of these reasons, 

some caution is required when applying the information. Nevertheless, it may be assumed that 

temperature-related parameters are reasonably sound, whereas water related parameters (humidly 
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rainfall, soil-moisture deficits, and evapo-transpiration) are less reliable. For more information on 

how climate change would affect the Greater Apia Catchment, this feasibility study refers to the 

IWMP report. 

 

1.3.3. Impacts on urban development, life and livelihoods 

Social vulnerability involves a complex set of characteristics that can extend to encompass the 

vulnerability of different communities. The variables can include: 

 Initial well-being (nutrition, physical and mental health) 

 Livelihood and resilience (asset patterns, income, qualifications) 

 Self-protection (includes ability to build safe house on safe site) 

 Social protection (road and building codes and standards, evacuation pathways, mitigation 

measures) 

 Social and political networks and institutions (Singh et al 2014). 

 

Flood events have dramatic impacts for Apia, where the waterways are already unable to handle much 

of the quantity and velocity of flood waters. Exacerbating the situation is the tendency for urban 

extension to progress up into the steeper catchments. A change of land cover in these steep and higher 

environs combine with the expected climate change parameters will see increases in the incidence of 

flash flooding, with the inability of the natural/modified channels of waterways to accommodate the 

depth of flooding. For existing urban areas residential development over much of Apia is of very low 

density. The tendency over the next 20 years will be the intensification of development within these 

areas, which will also add to the generation of run-off and uncontrolled flood waters. Low lying and 

very flat urban areas close to the coast where defined channels have long been filled or overwhelmed 

with pooling of water even in smaller rainfall events, will face regular inundation. The climate 

changes will even affect the local drainage patterns with small rainfall events causing nuisance water 

run-off and pooling. This in turn affects people’s quality of life and interrupts sustainable investments 

in the City (GoS, 2015).  

 

Public infrastructure in Apia and linkage systems will be susceptible to the projected increase in 

climate stresses in the coming decades, including cyclones, extreme flooding and storm surges. In 

December 2012, devastating flooding (including loss of life as well as significant damage to property) 

was experienced as a result of intense rainfall from Tropical Cyclone Evan. During the cyclone, a 

number of roads became inaccessible as a result of surface flooding and surges. One of the lifeline 

bridges, situated in Leone, linking the route designated for vehicles over 10,000 tonnes to Matautu 

wharf was damaged. The bridge has not been rebuilt and a new route is now being assigned for heavy 

duty vehicle movement. Subsequently, road users in the vicinity have been diverted to the Lelata 

Bridge, increasing congestion and raising travel times to the CBA by an average of 10 minutes (UN-

Habitat, 2014). Based on both available gauge observations and discussions with impacted residents, 

the flood event that occurred in 2012 was significantly worse than previous flood events due to: 

 

 The significantly more intense rainfall that fell during the course of a 1 to 3-hour period in the 

Vaisigano catchment, 

 The more rapid rise than previous flood events (allowing little or no warning), and  

 The significant quantity of debris that was associated with the flood that both altered flood 

patterns during the course of the event as debris “jams” built up and either altered flow patterns 

for the duration of the event, or alternatively, collapsed increasing the severity of the flooding 

in specific areas (UNDP/Watertech, 2014). 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 104 

 

I 
 

Apia spreads across the floodplains of Mulivai and Vaisigano Rivers. The approximate distribution 

of fluvial floodplains in the Apia area of Samoa is shown on Figure 38. Figure x shows an example 

an example of a coastal flood hazard map available from the Coastal Infrastructure Management Plan 

carried out in 2002 (MNRE/SOPAC, 2007)120. 

 

 
Figure 38: Maps for the 1-in-20 year and 1-in-100 year return floods for catchments in the vicinity 

of Apia. Source: Woodruff, 2008. 

 

Flooding is a frequent problem in Apia due to high rainfall, the location of much of the town on a 

floodplain, and inadequate drainage systems and a lack of town planning in the past. Flooding after 

heavy rain posed a health risk due to sewage effluent from septic tanks being released to the 

environment. A growing urban population density, adverse ground conditions, a high water table and 

regular flooding meant that individual septic tanks in the denser urban areas could no longer safely 

contain, treat and dispose of wastewater. This is compounded by poorly controlled landfills, blocked 

drains and a lack of town planning in the past. Foul water flooding after rainfall poses a health risk 

due to septage (partially treated waste stored in a septic tank) and latrine wastes being released to the 

surface environment (GHD, 20xx)121. 

 

‘Flooding’ is a natural process in floodplains and can occur from a range of sources (natural or man-

made), either independently or in combination. Each type of flooding has different characteristics, 

and different responses may be needed for different cases. Causes of flooding include the following 

(MNRE/SOPAC, 2007): 

 

• “Fluvial” or river flooding, where high river water levels cause inundation of land adjacent to 

rivers and overtopping/failure of flood defenses. 

• Tidal flooding, where high tidal water levels cause inundation of land on coasts and estuaries, and 

overtopping/failure of flood defenses. 

                                                 
120 MNRE/SOPAC, 2007. SAMOA FLOODPLAIN MANAGEMENT: A GUIDELINE FOR PLANNING AND DEVELOPMENT ASSESSMENT 
WITH SPECIFIC REFERENCE TO VAISIGANO RIVER  
121 GHD, 20xx. Sanitation case study: Improving sanitation in Samoa 
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• Waves, which cause overtopping and damage to coastal structures, and can exacerbate the impacts 

of tidal flooding. 

• Storm surge, where high winds cause local increases in water level and exacerbate tidal and 

fluvial flooding. 

• Blockages of structures and screens, where debris accumulates on bridges, culverts and other 

structures, reducing their effectiveness and increasing flood levels. The waterways and drainages 

are subject to pollution from sedimentation following heavy rainfall and the growth of alien 

invasive trees that can easily break off and cause slides along the steep slopes of the catchment 

areas. The fallen trees also create more problems downstream with blockages and flash floods as 

well as debris along the coast.  

• Local drainage flooding, where the capacity of drainage systems is exceeded by storm runoff. 

This includes urban drainage systems, where floodwater in areas drained by combined sewers is 

often polluted by foul sewage. 

• Other sources including rising groundwater in wet periods and overland flow. 

 

Particularly in Apia Urban Area, the road network is dense. The city is connected with an improved 

road network at critical locations. The key routes to Apia City are the West Coast road, East Coast 

road and the Cross-Island road. All major urban road networks are sealed, but several key 

infrastructure elements such as footpaths and drainage systems need to be installed in areas such as 

the central business area and roads close to the coastline (some of these are included in figure 39). 

Public infrastructure in Apia and linkage systems will be susceptible to the projected increase in 

climate stresses in the coming decades, including cyclones, extreme flooding and storm surges.  

 

 
Figure 39: Apia important infrastructural works. Source: 

http://www.mapsofworld.com/samoa/apia.html. 

 

The main water resources and water supply systems in Apia (see figure 40) are extremely vulnerable 

to current climatic patterns. In 1997–1998 and 2001, periodic droughts associated with El Niño events 

led to rationed water supply and depleted water reservoirs. In 2006, low flows resulting from a 57 per 

cent below average rainfall (associated with a weak-moderate El Niño) resulted in water shortages 

despite rains for August and September being 32 per cent and 41 per cent above average, respectively. 

As a result, electricity was also rationed at certain parts of Apia as rain water stock was in adequate 

to feed the hydroelectric dams for power generation. Heavy rainfall, cyclones and flooding adversely 

affected water quality and quantity, due in part to erosion and sedimentation. These have been 

exacerbated by extensive forest clearance within the uplands of the watersheds to the south of Apia. 

Extreme heavy rainfall causes immediate flooding, which in turn leads to extensive erosion, loss of 

terrestrial habitats, damage to agro-forestry and destruction to vital infrastructure (UN-Habitat, 2014). 
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Figure 40: Apia urban water supply system. Source: SWA. 

 

Electricity is amongst the most vulnerable utilities to climate events, especially within the AUA, 

where the majority of the electricity uses pole lines. These either get blown over from the strong 

winds or get swept away by the floods, as was demonstrated during recent events. Within the AUA, 

the Alaoa hydro station is also highly vulnerable to flooding and strong winds. During droughts, the 

Alaoa hydro power station does not have enough water to operate regularly so reverts back to the 

Tanugamanono Diesel power station to provide for the electricity needs of the Upolu. Now that the 

Fiaga diesel operated power station is working, the Tanugamanono station has closed down but 

remains as a standby (UN-Habitat, 2014). 

 

The headquarters of the telecommunications companies are located within the AUA, as well as the 

main television, cell phone and radio poles. These and other infrastructure are vulnerable to strong 

cyclone winds, while the main radio communication pole and meteorology equipment on the Mulinuu 

Peninsular are also located on sea level rise and storm surge risk areas (UN-Habitat, 2014). 

 

Most housing in Samoa is made of cement or treated walls and flooring with iron roofing. While the 

data on building permits was not available during the development of the report to confirm dwelling 

conditions, observations during field visits identified that in certain pockets of Apia substandard 

community dwellings exist. UN-Habitat’s definition of ‘informal settlement’ may not be fully 

applicable to the context of Apia. Besides being situated on customary village lands and/or freehold 

property, these communities also have access to treated water supply, reliable electricity and proper 

sealed access roads maintained by the government. Nevertheless, the assessment suggests that many 

of these houses do not fall within the standards of the National Building Code. In addition, there is 

no proper land use plan produced to date for Apia, meaning developments are managed by the 

Planning and Urban Management Agency on a case by case basis (UN-Habitat, 2014). 

 

The coastal plains of the City have historically accommodated urban development, however over the 

last 15 years there is a tendency to see urban drift through the mid-slopes and up into the elevated 

steep areas. The wetlands and mangroves of the Moataa Bay area are significant assets that need to 

be protected and enhanced. Wetlands and mangroves such as these and those about the Vaiusu Bay 

can assist with stripping pollutions from water run-off and can buffer against the thermal stresses 

upon reefs from ocean warming and acidification (GoS, 2015). 

 

The urban lowlands are subject to flooding during heavy rains. Increased demand for plantation 
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lands has intensified the clearance of forests in the upper catchments aggravating soil erosion 

and flooding at the lower catchments. Worse affected by flooding is the lower Gasegase 

catchment which is the lowest part of Apia, used to be covered by an extensive mangrove forest. The 

area was largely occupied by low-income families on leasehold land but since a government project 

in the early 1990s which improved drainage a number of smaller businesses have been set up. The 

agricultural produce market is built here and some bigger commercial operations have also 

been established. In recent years there has been frequent flooding of the market area every time 

there was heavy rain at the upper catchment (Taule’alo, 2002)122. 

 

The existing drainage channels have not been properly maintained and the outlet to the sea through 

the mangroves was never completed. Most of the remaining mangrove swamp, being freehold land, 

has been subdivided and sold and large parts have been filled or reclaimed. So instead of flood water 

getting to the sea via the old mangrove flood plain, water is channeled through smaller channels. 

These are grossly under-sized and would quickly fill up causing back-flooding.  Human settlement 

and continuing development of the mangrove swamp areas is causing a ‘dam effect’ so that water 

appears to be permanently trapped in the lower areas. Poor maintenance of the existing drains also 

means that they are often overgrown and full of rubbish blocking flows. As the area is very flat there 

is little fall to the sea so flooding is worse if it occurs during high tide. With increased development 

of the upper catchment there are greater volumes of surface runoff, far exceeding the capacity of 

existing drains. Individual households and businesses are responsible for their own sewage treatment 

or disposal. The most common sewage treatment systems are the septic tank and pit latrine. There are 

no standards for septic tank construction and maintenance, often only cleaned out when blocked. 

Sludge from treatment facilities is disposed of at the landfills. Pit latrines are holes in the ground 

without lining, commonly used by low-income households. Both systems are problematic in low-

lying areas that are prone to flooding and with high water table, like the lower Gasegase catchment. 

Here it is not uncommon for raw sewage to discharge directly to groundwater or to surface drains. In 

recent years a number of businesses and government agencies in the central business area have 

established packaged treatment plants although there are no approved standards for their operation 

and maintenance. Local capacity to manage these plants is limited and reported operational costs are 

high. The main public concern with the existing situation is the health risk due to sewage pollution 

of the low lying urban area. Poor drainage and the lack of control over the operation of sewage 

treatment facilities have resulted in the pollution of open drains and the water table as well as the 

coastal waters nearby. With frequent flooding, there is also a high health risk when untreated sewage 

is spread by flood waters to higher ground and through homes and other structures (Taule’alo, 2002). 

 

Although the Ministry of Works is responsible for issuing building permits, approval is mainly 

based on engineering and architectural aspects with only limited assessment of sewage disposal 

or treatment. This lack of standards has directly resulted in poor construction and maintenance 

of sewage facilities. While a reticulated sewage system for Apia has been under consideration 

for some time, lack of funds has prevented its implementation. Many urban residents cannot 

afford to provide proper sewage facilities and most do not consider them as top priority. There 

is also limited local capacity in the construction and operation of sewage treatment facilities with 

most septic tanks and package plants not working as well as they should (Taule’alo, 2002). An 

overview of community perception with regards to vulnerability and climate risk is given in table  

 

23. Table 23: Community Perception of Vulnerability by Climate Risk. Source: UN-Habitat, 2014 on 

basis of Community workshop validation exercise, 31 October 2013 

                                                 
122 Dr. Tu’u’u Ieti Taule’alo, 2002. Planning for Sustainable Drainage and Sewerage Services in Apia  
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In terms of stormwater, hydrology, local flooding and drainage assessments the Coastal Infrastructure 

Management Strategy work of 2001 and 2005 remains the only reference work that covered flooding 

and inundation hazards for the whole City area. The CIMS nominated coastal flooding; coastal 

erosion and landslide hazards along the coasts of Upolu (see figure 41). The Samoa City Development 

Plan shows a more recent picture of flooding and hazards (figure 42). 

 

 
Figure 41: CIMS, 2005, showing Coastal Flood Hazards. Source: GoS, 2015. 
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Figure 

42: Composite Flooding and Inundation Hazard Map for the Apia Urban Area. Source: GoS, 2015. 

 

 

Cyclone Evan in 2012, a number of roads became inaccessible as a result of surface flooding and 

surges123. Damages caused by Cyclone Evan in the AUA area were 10 times greater than those 

occurring in all but four of the districts in Samoa. One of the lifeline bridges, situated in Leone, 

linking the route designated for vehicles over 10,000 tonnes to Matautu wharf was damaged. The 

bridge has not been rebuilt and a new route is now being assigned for heavy duty vehicle movement. 

Subsequently, road users in the vicinity have been diverted to the Lelata Bridge, increasing congestion 

and raising travel times to the CBA by an average of 10 minutes (UN-Habitat, 2014). The damage to 

the Leone Bridge over the river disrupted a major east–west transport corridor and destruction of road 

infrastructure affected other commercial links. TCE caused damage to the country’s main 

international airport at Faleolo, several roads and bridges, and a number of ports on Upolu and Savai’i. 

Several key road sector assets were damaged, including the cross-island road (a key economic artery 

on Upolu), Siumu Road (the only road linking communities on the south side of Upolu Island), as 

well as the twenty-meter long, two-lane Leone Bridge in the Leone area of Apia, which can no longer 

be used by vehicles and is just one of two bridges capable of carrying heavy vehicles between Apia’s 

main port and the principal industrial area at Vaitele. There was no reported major damage to transport 

assets, on Samoa’s other islands of Manono, Apolima, Namu’a, Nu’utele, or Nu’ulua (WB, 2013)124. 

                                                 
123 SAMOA Post-disaster Needs Assessment: Cyclone Evan 2012 
124 WB, 2013, ERAP prodoc. 
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Further, the drainage system was unable to cope with these extreme events which resulted in extensive 

flooding.  

 

Evaluation of the current flooding and other associated hazards needs to consider options for Water 

Sensitive Urban Designs (WSUD) measures at the strategic assessment, subdivision design and final 

dwelling or building application stage (GoS, 2015). There will be dramatic impacts for Apia, where 

the waterways are already unable to handle much of the quantity and velocity of flood waters. 

Exacerbating the situation is the tendency for urban extension to progress up into the steeper 

catchments. A change of land cover in these steep and higher environs combine with the expected 

climate change parameters will see increases in the incidence of flash flooding, with the inability of 

the natural/modified channels of waterways to accommodate the depth of flooding. For existing urban 

areas residential development over much of Apia is of very low density. The tendency over the next 

20 years will be the intensification of development within these areas, which will also add to the 

generation of run-off and uncontrolled flood waters. 

Low lying and very flat urban areas close to the coast where defined channels have long been filled 

or overwhelmed with pooling of water even in smaller rainfall events, will face regular inundation. 

The climate changes will even affect the local drainage patterns with small rainfall events causing 

nuisance water run-off and pooling. This in turn affects people’s quality of life and interrupts 

sustainable investments in the City (GoS, 2015). 

 

Water efficiency options and water harvesting capabilities need to be brought into development 

approval processes to ensure water security in future development areas. This is especially important 

in higher elevated areas where the satisfactory service from existing reticulated water supply systems 

cannot be efficiently achieved. Again it is important that these matters be addressed at environmental 

assessment and preliminary design stages of subdivisions and new development areas (GoS, 2015). 

 

Unusually for a pressure sewer system, stormwater water inflow is a major issue due to stormwater 

entering via private properties into the PSS pump wet wells. During dry weather the WWTP is 

running at approximately 50% of capacity however during wet weather the peak flows to the plant 

are near capacity. The extent of future connections that could be made onto the system would 

ultimately be a function of how successful any inflow/infiltration reduction measures were in 

reducing wet weather flows. 

 

The UN-Habitat Apia, Samoa - Climate Change Vulnerability Assessment recognized 5 prominent 

climate change hotspots in Apia Urban Area that would require special attention (UN-Habitat, 2014). 

These are shown in figure 43. The Vaisigano River Floodplain is one of these prominent climate 

change hotspots. 
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Figure 43: Climate Change Hotspot Areas in Apia Urban Area. Source: UN-Habitat, 2014. 

 

Hotspot Region 3: Vaisigano River Floodplain 

As indicated in figure 43, the Vaisigano area is one of the identified climate change hotspots in the 

UN-Habitat led Vulnerability Assessment (2014). The same catchment was identified as Hot Spot 

during workshops under the IWRM project (SOPAC/Kew consult, 2007): Priority Hotspot 1. 

Vaisigano catchment (water supply, EPC, flooding, farming, pollution, high population, land use on 

flood plains)125. This identification as hotspot lead to the Integrated Water Resource Management 

Demonstration Project for the Apia Water Catchment (MNRE, 2007). Sustainable management of 

the competing water resource demands for Apia (and Samoa) remains a complex issue. For 

example, more than two thirds of the Apia population rely on Vaisigano and Fuluasou water 

catchments which are already stressed through over abstraction and deteriorating catchment 

conditions (largely as a result of extreme events). The Vaisigano catchment in particular has three 

on-stream hydropower plants in addition to the SWA water supply intakes, while there is limited 

data or assessment of environmental flow requirements. 

 

The EWACC initiative implemented by MoF and WIBDI, MNRE and MWCSD supports 18 

vulnerable communities located in the Vaisigano Catchment by increasing income-generation 

opportunities for community members. Livelihoods in these communities are critically impacted by 

Vaisigano River flooding, as evidenced from Cyclone Evan. These communities also play a key role 

in preserving and revitalizing the water catchment by influencing water flow reduction down-stream 

through enhanced agro-forestry practices.  Located along the banks of the Vaisigano River and 

immediate surrounding are 18 villages vulnerable to climate change: Maagiagi Uta, Papauta, 

Tanugamanono, Lelata, Maluafou, Faatoialemanu, Aai o Niue, Leone, Vinifou, Matautu Uta, 

Vasigano, Vaipuna, Vaiala Uta, Levili, Vailima, Avele, Letava and Vaoala. The total population for 

these 18 villages identified is 8,651 with 4,318 females, or 50% of the population, according to the 

2011 population census.  The 2014 School to Work Transition Survey listed 2,392 youths defined as 

those between the age bracket of 18 and 35 years of age for these villages. 

                                                 
125 SOPAC/ Kew Consult, 2007. HOT SPOTS ANALYSIS & DEMONSTRATION CONCEPT (IWRM) FINAL REPORT.  
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The 2012 flooding associated with Cyclone Evan recorded inundation levels exceeding a metre at 

most sites. This was also the case in Lelata, Faatoia Maluafou and Matautu villages in the Vaisigano 

Sub-catchment, where flooding led to the deaths of three people. Initial measurements at Lelata, for 

instance, recorded a maximum flood height of 2.35 metres. As a result of a major investment in 

awareness raising by the government through various channels, communities have a good 

understanding of climate change and its impacts. The biggest challenge is the availability of resources 

to facilitate adaptation measures. Many respondents indicated that financial support would enable 

them to relocate or undertake upgrading measures such as raised floors in their homes. Interestingly, 

despite recognizing the impacts of sea level rise on their land and property, a significant number of 

community members insisted that they would continue to live in the area. Such a view is 

understandable, given its convenience to public services and the costs associated with relocation. This 

shows that communities value their lands and are therefore unwilling to move from their current 

communal setting (UN-Habitat, 2014). A good view of the problems with drainage in the area, 

visualized in photos, is provided by the Coastal Infrastructure Management Plan (2) for the Vaimauga 

Sisifo District (GoS, 2007)126, which is currently being updated under the AF-project. 

 

The earlier mentioned overall averages for Apia with regards to energy dependency mask those 

vulnerable groups within particularly living just beside the Vaisigano river which may-not afford 

other energy-for-cooking options and do not readily have access to land to obtain bio fuel. These are 

evident during storm surges when people around the Vaisigano areas are frequently seen collecting 

fire wood that have drifted downstream into the river outlet (estuary) in-front of the Vaisigano bridge 

and Aggies Sheraton Hotel.  

 

While inundation in the upper reaches of the Vaisgano catchment is a result purely of catchment 

runoff causing flood flows, inundation in the lower reaches of the Vaisigano catchment can be caused 

by: 

 

a) Flood flows in the Vaisigano River caused by intense rainfall in the Vaisigano catchment, 

b) Elevated coastal water levels (freak tides and Tsunamis), or 

c) A combination of both flood flows and elevated coastal water levels. 

 

It is also worth noting that based on a review of the tidal records during the period of flooding 

associated with Tropical Cyclone Evan, coastal water levels were not elevated above the normal tidal 

range when the peak Vaisigano flooding occurred. In order to incorporate the effects of elevated 

coastal water levels, it is necessary to incorporate an allowance of elevated coastal water levels in 

combination with the design Vaisigano catchment inflows (UNDP/ Watertech, 2014).  

 

Several previous studies and strategies for drainage and flood management in the Apia area (and in 

particular the Vaisigano catchment) have been undertaken, and are discussed below.  Few 

recommendations from these studies and action plans have been implemented (IWMP, 2016).  

 

As early as 1991, FAO assisted the government in the development of a Vaisigano River Watershed 

Management Plan, (FAO, 1991)127. The Vaisigano River Watershed Management Plan (VRWMP) 

was formulated during TCP/SAM/8851 in 1990. Selected activities were then implemented to 

demonstrate appropriate techniques and their possible replication in other watersheds in the country. 

                                                 
126 GoS, 2007. Coastal Infrastructure Management Plan for the Vaimauga Sisifo District 
127 FAO 1991, Vaisigano River Watershed Management Plan, Field Document No.2 (TCP/SAM/8851), P.M. Baisyet, 

Chief Technical Advisor, FAO 
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As the Vaisigano is strategically located and is the source of drinking water and hydro-power for the 

capital town of Apia and the surrounding villages, its protection and management was listed as a 

priority. The VRWMP recommended twelve activities, most of which have been implemented with 

the assistance of the Government, ADB and UNDP/FAO128. 

 

The watershed management plans for Vaisigano developed in the early 90s has been reviewed in 

conjunction with developing site specific land use plans under the IWRM demonstration project 

“Rehabilitation and Sustainable Management of Apia Catchment”. Actions required for conservation 

and rehabilitation of degraded areas within the sub-catchments were considered following impact 

assessment of land use/development activities (MNRE/Kew consult, 2007)129. 

 

The Asian Development Bank (ADB) has funded several sanitation and drainage projects in Samoa. 

It is understood that GHD (2006) undertook several drainage studies however to date the reporting 

for this drainage work was not available to the IWMP report writers. The following is an extract and 

summary of the work undertaken. 

 

Following a request from the Government of Samoa in February 2003, the Asian Development Bank 

(ADB) approved a loan for the Sanitation and Drainage Project. The request followed implementation 

of a technical assistance (TA) project that identified infrastructure investments to improve Apia’s 

environmental quality; these were required as a result of increased economic activity and population 

growth, which had placed pressure on the drainage and wastewater infrastructure. The project was 

part of the government’s overall strategic urban management strategy. Rehabilitation and 

improvement of drains and floodways to mitigate regular flooding in the central business area (CBA), 

markets, and low-lying adjacent areas was urgently needed. Wastewater and sanitation improvements 

were needed to meet basic public health requirements for households and mitigate the impacts of 

inadequate wastewater facilities in the CBA and other priority areas. The project was to be the first 

phase of a longer-term urban drainage and wastewater improvement strategy. Project objectives 

included (i) improved public health, (ii) improved environmental quality, (iii) improved surface and 

groundwater quality, and (iv) reduced frequency of flooding in specific low-lying areas. The project 

was also intended to promote private sector participation. At appraisal the project had three 

components: (i) drainage, (ii) wastewater management and sanitation, and (iii) capacity building130. 

Figure 44 provides an overview of the completed works in Apia CBD as part of the ADB project. It 

should be noted that several of these completed drainage works have been included as part of the 

IWMP hydraulic modelling. 

 

                                                 
128 ftp://ftp.fao.org/FI/CDrom/aquaculture/a0845t/volume2/docrep/field/381351.htm 
129 MNRE/Kew consult, 2007. INTEGRATED WATER RESOURCE MANAGEMENT Demonstration Project APIA WATER CATCHMENT 
130 ADB, 2012. Completion Report Project Number: 28314, Samoa: Sanitation and Drainage Project 
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Figure 44:  Extract of completed sanitation and drainage projects in Apia. Source: ADB, 2012. 

 

Previous work on the Vaisigano catchment (SOPAC, 2008131) presented Intensity Frequency 

Duration (IFD) relationships for a range of design storms. This work was in turn based on earlier 

work (Punivalu, 1983)132. In 2006 KBR undertook several drainage investigations within the Greater 

Apia Catchment area as part of ADB TA 4229-SAM: Institutional Strengthening for Drainage and 

Wastewater Management. These studies involved following:  

 Identifying and assessing priority drainage, wastewater, and flood areas in Apia  

 Developing models to predict design flood peaks and surface water elevations for 

stormwater drainage design; 

 Identifying structural drainage solutions and alternatives for priority areas; 

 Preparing Drainage and Wastewater Management Plans for each area. 

 

The technical reporting behind this study was not available at the time of writing the 2016 IWMP 

report however the hydraulic modelling of the various catchments was. It is understood that much of 

this work went into preparing the Draft Outline Integrated Apia Master Plan for Water Supply, 

                                                 
131 SOPAC, 2008. EU EDF 8 – SOPAC Project Report 69c “Reducing Vulnerability of Pacific ACP States -  SAMOA TECHNICAL REPORT” 
132 PUNIVALU (1983) “Flood design in Western Samoa” Department of Civil Engineering, The University of Newcastle, New South Wales, 

Australia, Project report submitted in partial fulfilment of the requirements of a BEng in civil Engineering November 1983 
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Sanitation and Drainage - KBR (2011) report. This more recent report identifies several drainage 

works throughout the IWMP area (IWMP, 2016).  

 

The 2007 Flood Management Action Plan (FMAP, SOPAC) discusses various structural measures to 

mitigate flooding in the lower Vaisigano River133. The methods by which the structural mitigation 

options have been identified could also be applied to other river catchments across Samoa. The FMAP 

has two main components:  

 

* Component 1 – Flood Risk Reduction. Flood risk reduction or mitigation includes prevention, 

protection and / or adaptation. However, floods cannot be totally prevented or mitigated by structural 

means. Hence, integrated flood management is important combining structural and non-structural 

measures, such as adopting to flood risks and implementing development control in flood prone areas.  

* Component 2 – Flood Emergency Management. Flood emergency management addresses 

preparedness (including flood forecasting and warning), response (moving to higher grounds) and 

recovery (cleaning and rebuilding after floods) before, during and after flood events.  

 

Woodruff (2008) conducted an economic analysis of flood reduction measures for the Lower 

Vaisigano Catchment Area as part of the EU EDF SOPAC Project. A flood hazard map was produced 

for this area for a 1-in-100 year flood event. Figure 45 shows inundation levels for different part of 

the catchment area, as well as affected houses, buildings and other infrastructure.  

 

 
Figure 45: 1-in-20 year and 1-in-100 flood depth maps and 1-in-100 year event flood hazard 

degree for the lower Vaisigano River. Source: MNRE/SOPAC, 2007. 

 

The technical analysis presented in HR Wallingford (2008) provides an overview of the available 

hydrologic and hydraulic information for the Vaisigano catchment. Much of the analysis and training 

material presented in the analysis and associated training has been utilized by more recent studies.  

                                                 
133 Woodruff , A. 2008. Samoa Technical Report: Economic Analysis of Flood Reduction Measures for the Lower Vaisigano Catchment Area. EU 

EDF SOPAC Project Report 69g. Suva, Fiji: Secretariat of the Pacific Community (SOPAC). 
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Several conclusions and recommendations were presented in the analysis, of which one in particular 

remains relevant: “There is a high degree of uncertainty in carrying out hydrological estimates in 

Samoa, not just for flood management, but also water quality assessments, water resources 

management, sanitation and water supply projects. This will remain the case until there is long-term, 

sustainable investment not only in improving and maintaining the hydro-meteorological network but 

also in increasing the capacity of the MNREM’s Hydrology Section and Meteorology Division in data 

collection; archiving and backing up precious past records; and providing a degree of quality control 

over the data that is collected.” (IWMP, 2016). 

 

Water Technology Pty Ltd (Watertech) (2014)134 updated the previously conducted Vaisigano Flood 

Study. The update study compared the recorded rainfall intensity for Tropical Cyclone Evan with the 

design IFD information and concluded that the peak rainfall recorded during the TC Evan event was 

well in excess of what has been previously adopted as a 1-in-100 year Annual Recurrence Interval 

(ARI) event. The recent modelling of the Vaisigano Catchment by Watertech represents the most 

advanced work for the City. It included the determination of the 1:20, 1:50 and 1:100 flooding and 

coastal inundation levels for the lower catchment. The work accounted for terrestrial run-off and 

coastal processes jointly incorporating climate change scenarios (e.g. 1-in-100 river + 1-in-20 coastal 

inundation; 1-in-20 river + 1-in-100 coastal inundation). Figure 45 shows the current flooding and 

inundation areas under the present climate scenario and based on the climate scenarios for 2100. The 

red areas are the high volume, high velocity and high depth areas representing the extremely high 

hazard flood and inundation areas (critical hazard areas). The orange, yellow, green then blue 

represent the high, medium, low and very low hazard areas. The figure also shows the 1-in-100 

Annual Exceedance Probability (AEP) levels for the lower catchment with nominated floor levels 

(above sea levels - ASL) for future dwellings/buildings (floor levels related to flood depths). Such 

information is a powerful contribution to land use planning (IMWP, 2016). 

 

There were two significant differences between the latter study and previous studies, these being 

(IWMP, 2016):  

 The acquisition of LIDAR survey data for the lower reaches of the Vaisigano catchment 

meant that hydraulic modelling was able to be performed at a significantly increased 

level of sophistication than that previously possible, and  

 Recent experience in Apia with the significant flood event associated with TC Evan in 

2012.  

While there are many uncertainties with regards to the TC Evan flood event, a significantly increased 

level of data (gauge information and direct flood level observations) was made available. With the 

objectives of “improving the and utility of flood risk information available to Government decision 

makers and the community” and “strengthening the capacity of the Ministry to undertake such 

analyses and assessments in the future”, the IWMP study team worked with MNRE WRD staff 

through the period of the study to produce (IWMP, 2016):  

 Flood risk management study methodologies applicable both to the Vaisigano 

Catchment and other catchments in Samoa,  

 Calibrated models of the Vaisigano catchment,  

 A review and tools for assessment of both structure and non-structural flood risk 

management options,  

 High quality GIS, hard copy mapping and computer animations to:  

o Improve the understanding of flood risk for the Vaisigano catchment,  

                                                 
134 Water Technology Ptd. Ltd. (2014). Vaisigano Update Flood Study. 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 117 

 

I 
o Provide tools/outputs to facilitate increased community understanding and awareness 

of flood risks,  

o Provide a basis for future flood risk management planning.  

 Specific recommendations for future investigations are presented, as well as an updated 

Flood Risk Management Plan.  

 

All of this information builds the foundation for the current assessment of feasibility of an 

integrated flood management project for the Vaisigano area, as part of a larger programme dealing 

with major macro-catchments in Samoa, starting with the Greater Apia Catchment area.  

1.3.4. Increased asset damage to public and private assets 

A key element of preparedness of infrastructure in the AUA for the effects of climate change on 

rainfall and tides is the review of the quality of existing infrastructure. There is little to be gained 

from expending funds on raising the capacity of existing infrastructure to cater for climate change 

effects on rainfall and tides if that infrastructure is not well engineered in the first place (UN-habitat, 

2014). 

 

The PPCR is developing CIM-2 Plans for districts within the Greater Apia area. However, the scope 

of these plans are not sufficient to include the comprehensive development of an integrated WMP on 

the scale required to inform the design and implementation of the interventions that would be 

necessary to reduce the vulnerability of these communities within these districts. The degree of 

urbanisation of these districts (approximately 20% of the national population resides here) 

necessitates technical inputs such as characterisation of geo-physical and socio-economic features, 

comprehensive vulnerability assessments and detailed engineering design of interventions that are 

beyond the scope of the PPCR. Furthermore, the PPCR will be unable to implement the large-scale 

flood protection infrastructure that would be required to protect communities and their assets within 

the Greater Apia area. The Vaimauga West CIM-2 plan covering Vaisigano River Catchment is 

currently under review under the AF-project; the gaps recognized earlier could be taken into account 

in the latter CIM-2 plan. 

 

The Government of Samoa recognized the need to address Apia's wastewater management, sanitation 

and drainage issues and co-financed the Samoa Sanitation and Drainage Project which involved the 

construction of a pressure sewer system (PSS) and a wastewater treatment plant (WWTP) in 2010. 

The WWTP was designed to treat flows of 1ML/day however it is currently only receiving 

approximately 500kL/day of dry weather flow. To make best use of this additional treatment capacity 

the Samoa Water Authority (SWA) commissioned a comprehensive review and modelling analysis 

of the PSS to determine the current available system capacity and to optimize the operational mode 

such that more connections could be made to the system. The Water, Sanitation and Drainage Master 

Plan would be able to remedy these matters, were it not that ever since its conception in 2011, it is 

still in draft form, hindering its implementation and the execution of necessary measures in an 

integrated, planned and coordinated way.  

 

Planning processes have generally not taken climate change risks into adequate account and existing 

infrastructure has generally been designed, constructed and maintained with limited climate data or 

consideration of the hazards. There are significant areas of existing development at risk from sea level 

rise, storm surge, flooding and drainage issues. Similarly, the outward expansion of our urban area 

has allowed new development into upland areas of increasing flood and erosion risk, exacerbating 

the potential impacts on low-lying settlement and infrastructure. The impacts from Cyclone Evan’s 

flash flooding is indicative of the types of hazard risks that area associated with development.  
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While Samoa is vulnerable to a range of natural disasters – including earthquakes and tsunamis – 

cyclones are of particular concern. In the past 50 years Samoa has experienced 56 extreme weather 

events with associated losses of SAT 1,270 million (US$543 million) 135. Cyclones Ofa (1990) and 

Val (1991) rank second and third on the list of most damaging cyclones in the South Pacific region 

during the last 50 years136. It is estimated that they caused damage to agriculture, infrastructure, and 

other assets valued at 2.5 to 3 times the country’s GDP in 1990137: an estimated total loss of between 

SAT 690 and SAT 1,150 million (US$ 300 - 500 million)138 or between US$440 million and 

US$605 million139,140, depending on sources. This damage included: i) destruction of buildings and 

infrastructure; ii) beaching of the ferry that operates between Samoa and American Samoa; 

iii) disruption of communications; iv) reduction of agricultural production; and v) losses to 

livelihoods. The economic consequences of these and other cyclones suggest that the Samoan 

economy is resilient to storms with a return period of 10 years, but suffers significant damage from 

storms with a greater return period. This threshold is low by international standards (GoS, 2013). The 

April 2001 flood event inundated large parts of Apia urban area within a negligible time lag from the 

beginning of the intense rainfall. The surrounding watersheds responded to the flash floods with 

combined overbank/overland flow. Approximately 5,000 local residents were directly affected by the 

flood and resulting damages were estimated in excess of WST$ 11 million. The most comprehensive 

summary of flood damages, including those that occurred in the lower Vaisigano catchment area, was 

compiled by Stephen yeo in 2001 (PDNA, 2013). 

 

Table 24 summarizes estimates of the economic damage—expressed as one-off capital losses— 

caused by the natural disasters that have affected Samoa over the past two decades. The estimates are 

based upon (a) reports of damage to buildings, infrastructure, and other assets shortly after the event, 

and (b) the present value (using a real discount rate of 5 %) of the shortfall in GDP 

relative to the trend rate of economic growth prior to the shortfall in economic growth141.  

 

Table 24: Economic Damage Caused by Previous Natural Disasters in Samoa. Source: World Bank 

2010, and Government of Samoa 2013 (Samoa Post-Disaster Needs Assessment Cyclone Evan 

2012) 

 
                                                 
135 PCRAFI, 2015. Country Note SAMOA February 2015 Disaster Risk Financing and Insurance. 
136 WB. 2010. Economics of Adaptation to Climate Change: Samoa. Washington, USA. 
137 Worldbank, 2010. Economics of Adaptation to Climate Change: Samoa Country Study. 
138 PCRAFI, 2012 
139 National Adaptation Programme of Action Task Team. 2005. National Adaptation Programme of Action: Samoa. 
140 WB. 2010. Economics of Adaptation to Climate Change: Samoa. WB, Washington, D.C. 
141 For example, over the years 1992–94 GDP fell 7–8 % below the cyclically adjusted trend in GDP, apparently as a consequence of the combined 
effects of Cyclones Ofa and Val. The shortfall was about 12 % for agricultural GDP in 1994 since agricultural assets, particularly coconut palms, were 

severely affected by Cyclone Val. However, by 1996 both total and agricultural GDP had recovered to match the pre-disaster trends (Worldbank, 2010). 
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Such figures must be treated with some caution. It is often unclear how the value of damage to capital 

assets is obtained. The usual procedure is to estimate the cost of repairing or replacing damaged 

assets, but this is rarely carried out on a like-for-like basis. Existing assets may be old and will have 

been partly or fully depreciated. They are usually less efficient or they may be less suitable for current 

requirements. Indeed, owners may decide that it is not economic to replace them. Hence, the 

economic value of assets that are damaged is likely to be significantly less than their replacement or 

even repair costs (Worldbank, 2010). The estimates of the loss of GDP caused by Cyclones Ofa and 

Val shown in the table are somewhat overstated, because they include the impact of the taro blight, 

which affected crop production from 1994 onward and delayed the full recovery from the disasters 

by up to two years. Further, the higher rate of economic growth associated with recovery from the 

damage caused by the storms persisted after the recovery and the long-term rate of economic growth 

clearly increased in the late 1990s. The storms were certainly not a benefit in disguise, but their long-

term impact has been reduced by pushing the Samoan economy toward sectors that appear to support 

a higher long-term rate of economic growth (Worldbank, 2010). 

 

The most recent extreme weather event which caused severe damage was Cyclone Evan in 2012 

According to the Post-Disaster National Assessment that was completed soon after the event, the total 

cost of damage and losses was estimated at US$203 million. The amount represented approximately 

a quarter of Samoa’s gross domestic product. The loss included damage to physical assets totaling 

approximately US$ 103 million as well as production costs and losses of an additional US$ 100 

million. The cyclone damaged a number of ports in Upolu and Savai’i, particularly at the old wharf 

in Apia. In addition to the damage caused to economic infrastructure, community assets were also 

damaged/destroyed. The cyclone resulted in considerable damage to business and private assets and 

infrastructure (homes, offices, bridges, hydropower plants, commercial buildings)142. Based on 

estimated production losses and on the characteristics and size of the labor force, the Post-Disaster 

National Assessment estimated that a loss of nearly 9,600 equivalent jobs has occurred for wage 

earners and the self-employed across many social and economic sectors, especially agriculture and 

tourism. During Cyclone Evan, it suffered USD 2.3 million worth of damage. Stakeholders also 

suggested it to be very a critical asset. Other water treatment plants of Tafitoala, Tiavi and Malololelei 

are also exposed, and incurred almost USD 0.5 million damage during Cyclone Evan.  

 

A word of caution is in order: while Apia’s location exposes the capital to severe flood events, 

environmental degradation from increased runoff from surrounding slopes, land clearing including 

vegetation removal and soil disturbance, poor urban planning, and inadequate drainage control have 

also been blamed for increased severity of flood impacts. Urban development has also taken place 

along natural drainage channels resulting in blockage of these channels. While risks could be reduced 

through better planning and regulation for land use and development, existing policies and regulations 

including building codes and systems for issuing development permits and conditions for 

development are rarely enforced and/or monitored. Similarly, comprehensive flood management 

guidelines have been developed for Apia but have remained in draft since 2008 (ADB, 2013)143. 

 

Tourism is the backbone of the Samoan economy. Prior to Cyclone Evan, statistics documented that 

foreign exchange earnings from the tourism sector recovered SAT 330 million in 2012, continuing 

the growing trend from SAT 308.1 million in 2010 and SAT 310.5 million in 2011.The sector 

employed approximately 1,800 employees. More than half of the available hotel rooms in Samoa are 

                                                 
142 GoS, PDNA, 2013. 
143 ADB, 2013. Moving from risk to resilience: sustainable urban development in the Pacific. Mandaluyong City, Philippines: Asian Development Bank, 

2013. 
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found within Apia and the broader AUA. Many are located in areas along the waterfront and are 

vulnerable to cyclones, storm surges and flooding. The total value of destroyed sector assets after 

Cyclone Evan amounted to SAT 43.6 million: SAT 39.6 million from the destruction to hotel rooms 

and their contents, with another SAT 4.0 million for auxiliary services (UN-Habitat, 2014). 

 

A rapid assessment revealed that roughly 45 per cent of agricultural area in Upolu was severely 

impacted by Cyclone Evan, with another 30 per cent moderately impacted. Damage to fisheries was 

in the artisanal sector, with about 27 per cent of canoes owned by artisanal fishers reported as 

damaged. The main cash crops damaged include coconuts, breadfruit, bananas, cocoa and other fruit 

trees. Regardless of Cyclone Evan’s impact, agricultural performance had been poor, given the 

decline in share of GDP from 19 per cent in 1995 to 10 per cent in 2011. Climate change and 

associated disasters such as droughts and flash floods continue to impose serious constraints to 

development, to the extent that farmers seem to be in a constant state of recovery (UN-Habitat, 2014). 

 

Catastrophic risk modeling indicates that Samoa is expected to incur, on average, US$10 million per 

year in losses due to earthquakes and tropical cyclones. In the next 50 years, Samoa has a 50% chance 

of experiencing a loss exceeding US$130 million, and a 10% chance of experiencing a loss exceeding 

US$350 million and casualties larger than 560 people. These estimates do not take climate change 

into account, which contributes to key risks to loss of livelihoods, coastal settlements, infrastructure, 

ecosystem services and economic stability. Mainstreaming climate and disaster resilience into 

development will help reduce some of the shocks from climate and disaster risks144.  

 

Without implementation of appropriate counter-measures for such climate risks, economic assets are 

threatened by damage critical infrastructure while resources are likely to be diverted away from 

development spending – such as health and education – towards disaster response and reconstruction 

efforts. Figure 46 provides a view on the building replacement cost density per district in Samoa and 

shows clearly the high vulnerability in this area of the Apia Greater Catchment.  

 

 
Figure 46: Average Annual Loss by Area. Source: PCRAFI 2012. 

  

                                                 
144 PCRAFI, 2015. Country Note SAMOA February 2015 Disaster Risk Financing and Insurance. 
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1.3.5.Flood damage and loss of assets: implications for climate resilience in the Greater Apia 

and Vaisigano Catchment 

 

Samoa will be >5% wetter, with most rainfall increases expected in the wet season and with little 

change in the dry season rainfall. Combined with this will be increases in the number of days of 

extreme rainfall. Situated on the floodplain of the Vaisigano River, Samoa’s capital Apia has a long 

history of flooding. A significant proportion of Apia is located only marginally above existing tidal 

levels, while some portions are located within the range of Mean Seal Level (MSL) to Highest 

Astronomical Tide (HAT). Inundation of these lower portions of Apia occurs on a regular basis, with 

the frequency and severity of this inundation predicted to worsen in the future with the impacts of 

climate change145. 

 

With four major rivers flowing through it and into the sea, the AUA is potentially exposed to major 

flooding. Further flooding is experienced every year as a result of heavy rainfall. The most exposed 

and regularly impacted area is the Central Business District (CBD), due mainly to the poor drainage 

system. But as seen in previous incidents of flash flooding, those living along flood plains and river 

banks are also exposed when the rivers overflow. Apia is the location of the CBD and also a central 

location for government departments, commerce and social services such as hospitals, schools, and 

churches. The CBD is situated in a high risk area for flood, sea level rise, storm surge and cyclone, 

so is constantly under threat. The schools located in the respective high risk areas have at some point 

in the recent past already suffered damage related to the climate related events. The National Hospital 

at Motootua’s only exposure is to cyclones, but the designs have been incorporated to the newly built 

hospital to withstand up to category 5 cyclones. The parks and recreational areas along the coast, 

including beaches and the Palolo Deep Marine Reserve, are under threat from climate events such as 

storm surges, cyclones, and coral bleaching for marine areas. Although the Fugalei Mangrove Forest 

has not been declared a specific conservation area, it is a very important ecosystem for its ecological 

functions as a nursery, filtration area and biodiversity rich food source. The area is constantly exposed 

to flooding, especially from the Gasegase and Fuluasou rivers (UN-Habitat, 2014). 

 

The April 2001 flood event inundated large parts of Apia urban area within a negligible time lag from 

the beginning of the intense rainfall. The surrounding watersheds responded to the flash floods with 

combined overbank/overland flow. Approximately 5,000 local residents were directly affected by the 

flood and resulting damages were estimated in excess of WST$ 11 million. The most comprehensive 

summary of flood damages, including those that occurred in the lower Vaisigano catchment area, was 

compiled by Stephen Yeo in 2001 (PDNA, 2013). 

 

1.4. Vulnerability ranking and mapping 

Climate change can be expected to result in changes in the nature and extent of natural hazards such 

as increased frequency, intensity, duration, and spatial extent of such events. However, climate 

change is also expected to result in other more slowly evolving risks posed by systematic trends such 

as increasing mean temperatures and sea levels. It is increasingly being recognized that taking an 

integrated approach to natural hazard and climate change risks can result in more effective responses. 

Assessing vulnerability is an important preparatory step in this. Vulnerability to risk is influenced by 

the coping and adaptive capacity of people, assets, and ecosystems that are exposed to natural hazards 

and climate extremes. Rapid urbanization in the Pacific has brought with it growing informal 

                                                 
145 UNDP/Watertech, 2014. R01v01_Vaisigano_Update_Flood_Study Volume 1 Report.docx 
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settlements, environmental degradation, unemployment, and increasing demands for the provision of 

basic services. Supply of infrastructure and urban services such as housing, roads, water, sanitation, 

drainage, and solid waste management has not kept pace with this growing demand, resulting in 

enormous pressure on existing infrastructure that was designed to cater to much smaller populations. 

At the same time, inadequate infrastructure maintenance has also contributed to deteriorating 

infrastructure service quality. Large segments of the population, particularly those in informal 

settlements in the region’s urban centers, do not have access to most basic services (ADB, 2013). 

 

Infrastructure vulnerability to climate change is increasing in the Pacific and Samoa is particularly 

vulnerable. The whole island population is highly vulnerable to different hazards, but groups facing 

the highest risks are the rural poor in informal settlements, internally displaced people and those living 

in marginal areas. Transportation, infrastructure, water and tourism are sectors sensitive to climate 

extremes. The expected damage to infrastructure for selected climate change phenomena, for example 

high precipitation, cyclones and sea level rise, may result in coastal inundation, flood damage to 

homes and property, and damage to roads, ports, bridges and other infrastructure. Samoa’s National 

Adaptation Programme of Action (NAPA) identified nine sectors that are highly vulnerable to the 

adverse impacts of climate change and climate variability, including extreme events. The nine sectors 

listed from highest to lowest vulnerability are water, agriculture and food security, forestry, health, 

urban settlements, coastal environments, communities, trade and industry and works transport and 

infrastructure. The National Infrastructure Strategic Plan (NISP) outlines 

the government’s priorities and strategic directions for major initiatives in the economic infrastructure 

sector over the next 5–10 years. In particular, the NISP is closely linked to the Strategy for the 

Development of Samoa 2008–2012 (SDS). After any disaster, the “building back better” approach is 

often advocated, but unless an appropriate assessment of future extreme events and a climate-proofing 

of infrastructure is undertaken, the sustainability of that infrastructure remains at greater risk 

(Fakhruddi et al., 2015)146. 

 

Samoa’s vulnerability to climate change and natural disasters is the result of multiple environmental, 

institutional and socio-economic factors. These root causes of climate vulnerability include: 

Climate and topography. Samoa is vulnerable to a number of climate-related natural disasters 

because of its tropical climate. Severe tropical cyclones are common during the wet season. Samoa’s 

vulnerability to flooding during storms and intense rainfall events is exacerbated by the country’s 

steep and mountainous topography. 

Poor coordination of climate change initiatives. GoS is restricted in its capacity to plan for and 

coordinate climate change adaptation and disaster risk management (DRM) interventions. While 

Samoa receives considerable aid for climate change adaptation, there is limited coordination between 

the institutions responsible for managing these resources. In addition, there is little application of a 

programmatic approach to adaptation as climate change is not considered to be an overall 

development issue. Consequently, climate change finance is not used as efficiently as it could be. 

Limited availability of climate change information. At present, there is no national system to 

monitor and evaluate the long-term effects of climate change and the success of adaptation and DRM 

interventions. 

Inadequate integrated planning. The urban infrastructure and community settlements in Samoa are 

particularly vulnerable to sea-level rise and cyclones. This is largely a result of concentrated 

development in coastal areas without integrated planning to manage the risks posed by climate-

induced natural disasters. The situation also reflects s the inability of technical institutions to provide 

                                                 
146 Fakhruddi et al., 2015. Assessing the vulnerability of infrastructure to climate change on the Islands of Samoa. In: Nat. Hazards Earth Syst. Sci., 

15, 1343–1356, 2015; www.nat-hazards-earth-syst-sci.net/15/1343/2015/ 
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the science behind the climate change phenomena and to do so in a user-friendly manner that could 

be easily understood by all 

Reduced resilience of degraded ecosystems. Inappropriate environmental management practices 

have degraded natural ecosystems in Samoa. These practices include deforestation, agricultural 

expansion into vulnerable areas, channelling of rivers, and coastal development. Degraded 

ecosystems are less able to buffer against the effects of disasters.  

Small economy with limited diversification. As a small island developing state, the economy of 

Samoa has limited diversification and is inherently small. This is partly attributable to limited foreign 

investment, little human capacity in specialist areas and isolation from foreign markets147. As a result, 

the economy has little resilience against the effects of climate-induced natural disasters. 

Vulnerable infrastructure. The National Building Code has not been revised or updated since its 

promulgation in 1992, before the new draft appeared in 2016. As a consequence, some infrastructure 

in Samoa might not always be constructed according to international best practices that include 

climate-resilient designs. Furthermore, infrastructure to supply electricity, water and sanitation are 

vulnerable to climate-induced natural hazards. This is evidenced by the disruption to these services 

in the aftermath of Cyclone Evan. Roads, bridges and ports were also damaged by the cyclone. 

Limited human resources. Samoa suffers from a shortage of individuals with technical capacities 

in relevant fields including engineering, construction, agriculture and forestry. There is at present no 

formal human resource development plan to determine where the skills gaps are and to address these. 

This means that government institutions do not have sufficient staff with technical expertise to 

address climate change concerns adequately. 

Limited recovery capacity of communities. After the occurrence of natural disasters, communities 

have limited capacity to recover. Their capacity is constrained by loss of assets and livelihoods. Post-

disaster needs include inter alia: i) food, water and medical supplies; ii) building materials for 

reconstruction of houses; iii) financial support to cover loss of income; and iv) seeds and planting 

materials to compensate for destruction of crops. At present, disaster support is not provided in a 

timely and effective manner. In addition, community members do not have access to the knowledge 

and information necessary to respond to disasters appropriately. For example, communities may not 

know how to react during different climate-induced disaster scenarios and may not be aware of how 

to go about obtaining assistance from MNRE-DMO and other relief services. As a consequence, 

communities are not able to respond to and recover quickly from climate-induced disasters. 

 

Among other vulnerabilities, water-induced vulnerabilities are major threats to the population of 

Samoa. Many studies (i.e., NDMP, 2006–2009; FMAP, 2007–2013) indicate that floods as a result 

of heavy rain are ranked as a high risk event for the country. Many coastal areas and river basins 

worldwide are flood-prone due to heavy rainfall and cyclonic storm surges. Keeping the risk of 

flooding at an acceptable level is an ongoing challenge. Nowadays the range of options to mitigate 

flood risk is becoming more diverse, varying from non-structural measures, such as early warning 

systems and zoning, to traditional structural measures, such as levees, dams, flood detention areas 

and pumping stations. The impact of structural measures on natural processes is large and often results 

in undesirable side effects, such as land subsidence or disturbance of ecosystem functioning and a 

loss of ecosystem services, with large consequences for local communities. 

 

1.4.1. Vulnerability ranking based on socio economic and meteorological parameters 

The flood mapping described in the previous sections and more detailed information in the IWMP 

(2016) can be used to assess the overall vulnerability of the community and environment to the flood 

                                                 
147 UNDP. Country Programme Action Plan for Samoa (2008–2012). 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 124 

 

I 
risk. More specifically, the flood modelling has been undertaken to provide flood mapping for the 

eight catchments within the IMWP project area. By using the outputs of the modelling, the 

vulnerability of key features can be assessed. These features can be broken into four categories 

(IWMP, 2016):  

 Human  

 Economic Assets  

 Environmental values  

 Cultural Values  

 

These features can be compared against the flood depth mapping along with the hydraulic hazard 

mapping. Furthermore, an economic analysis can be undertaken based on feature locations to gain an 

understanding of the real cost of flooding. 

 

Human  

The most serious consequence of flooding is the risk of fatality. Humans (particularly the elderly, 

children and people with reduced mental or physical abilities) are particularly vulnerable to drowning 

in floods. Other causes of fatalities include flood-induced stress (potentially leading to cardiac 

failure), electrocution and problems resulting from a lack of essential medicines. Fatalities may result 

from people being swept away while crossing rivers, stormwater channels, overland flow paths or 

other flooded areas. While evacuation can reduce the risk to life, the evacuation of elderly people can 

lead to an increase in mortality rate. Improvements in flood risk and emergency management 

practices, strategic land-use planning practice and community education all contribute to reduced loss 

of life during flood events. Many flood-affected residents also attribute a variety of physical and 

psychological health problems to flooding. Floods can lead to a worsening of existing pre-existing 

health problems, emotional and psychological problems and anxiety leading to stress and these effects 

may continue well after floodwaters recede, and. Any sudden onset of flooding and the absence of 

warning can exacerbate the situation. As well as the individual impacts, floods lead to substantial 

disruption to households and communities. Flooded homes may be unfit to live in for some time. 

Flooded businesses may not be able to operate for some time, similarly with schools, medical centers 

and associated community services. It may take some time for services (water, sewerages, power, 

communications) to be re-established. Research suggests it typically takes two to three months for 

households to recover, but in some cases it may take years.  

 

Economic  

Damage to households and businesses lead to significant economic disruption. Research following 

TC Evan indicated that the overall damage caused represented a substantial percentage of the overall 

Samoan economy. There are various aspects to economic damage (which will be discussed in detail 

in the following section) including:  

 Necessary repairs to damaged residences/buildings,  

 Loss of contents and subsequent replacement,  

 Loss of income while flood recovery is being undertaken and/or businesses are unable to 

operate.  

Flooding can take cause significant damage to residences. Slab on ground houses are particularly 

vulnerable to flooding as they tend to be only slightly elevated above ground level and suffer 

significant damage once floor level is inundated. Elevated floor levels (as often used in traditional 

Samoan construction) are less vulnerable as long as floodwaters do not exceed floor level. Damage 

to community infrastructure significantly increases the cost to the community of flooding and 

potentially delays recovery. Such damages would include:  
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 Damage to essential services including water, sewerage, power and communications,  

 Damage to key pieces of transport infrastructure such roads, bridges etc.  

 

Environmental  

While in some areas (e.g. rural areas with minimal development) flooding has beneficial effects, for 

altered landscapes such as in and around cities, flooding can have significant detrimental impacts on 

the natural environment. Constrained waterways can be eroded, with increase export of sediment to 

downstream and coastal areas. Inundation of commercial or industrial areas may lead to export of 

chemicals posing a health risk as well an environmental risk. TC Evan caused significant debris loads 

from the upper catchment that had detrimental impacts both in terms of the environment, but also in 

terms damaged infrastructure downstream. The physical and chemical effects of runoff marine areas 

also have the potentially to significantly harm the marine environment including reduced water 

quality, degradation of aquatic habitats and contamination of coastal flood resources.  

 

Cultural  

The impact of flooding on communities in terms of disruption has been noted previously. Relocation 

of some or all community members following a destructive flood event can significantly disrupt on 

the cultural life of that community.  In addition, many key cultural sites are located along the coast. 

With the influence of climate change and the increased potential for damage to coastal areas, such 

cultural sites will be more prone to damage in the future.  

 

Existing Vulnerability  

The hazard categories used in Samoa’s IWMP (2016) have been modified for use in a planning 

context and can be used to define acceptable and unacceptable land uses within the various hazard 

categories. Flood depth mapping of the eight catchments for the Current Conditions Scenarios are 

provided in the IWMP (2016).   

 

In approximate order of priority, the climate-change issues requiring attention in the IMWP are 

outlined below:  

1. Urban Flooding, taking into account rising sea level, storm surges, long-ARI runoff responses, 

extreme waves and tsunami risk.  

2. Managed retreat in the face of sea level rise, including relocation of people and infrastructure. 

3. Improved water storage to compensate for more variable rainfall and increasing seasonal 

contrasts in runoff. An apparent decrease in the duration of the dry season, combined with 

some increase in the average annual rainfall may give the impression that droughts are 

becoming less of a problem. On the other hand, higher temperatures lead to higher 

evapotranspiration, greater soil moisture deficits, and steeper stream recessions.  

4. Management of saline intrusion into coastal aquifers. 

5. Human heat stress and the increased energy demand for air conditioning.  

6. Stress upon the fringing reefs. 

7. Managing a potential increase in activity of disease vectors. Small changes in temperature, 

surface water storage and humidity can lead to large changes in the range and population 

dynamics of crop pests and disease vectors. At present there appears to be little or no 

monitoring of such potential vectors.  

8. Application of IWRM principles, primarily to keep catchments clean in the face of increasing 

stresses. 

9. Improved monitoring, including process studies for better long-term management. 

10. Response preparedness for cyclone intensification. 
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A number of these priorities have been included in the current proposed intervention, with major 

focus on flood management – priority number 1. 

 

1.4.2.Potential to cope with climate change impacts and ranking based on hydrology and related 

physical parameters 

Adaptive capacity refers to the ability of a city and its actors to cope and respond to potential climate 

change impacts. It is a function of wealth, technology, institutions, information, infrastructure, and 

social capital. Apia, as the capital and only urban center in Samoa, 

benefits from having more resources allocated to plan and finance improvements to its adaptive 

capacity, especially for state controlled infrastructure and utilities such as roads, water supply, 

electricity, communications and buildings. There have been numerous studies and projects 

undertaken by the government at both a national and local level to identify climate risks, 

vulnerabilities, mitigation and priority actions to improve AUA’s resilience and adaptive capacity. 

These initiatives, together with the support of donor partners and organizations such as the European 

Union, Australian Aid, New Zealand Aid, CLGF, the United Nations Development Programme 

(UNDP), the United Nations Educational, Scientific and Cultural Organization (UNESCO) and other 

donor partners have contributed to a large number of projects and studies in recent years to assess the 

city’s services, infrastructure and other areas of potential vulnerability. In addition, different 

government departments have also produced or are in the process of producing national plans 

incorporating elements of climate proofing and adaptation into health, education, water and other 

sectors. Drawing on the outcome of these studies, a number of priority actions have been identified 

and developed. It is important to note that the studies undertaken involved intense public and 

community based consultations. Some of the actions and recommendations in the studies and projects 

have already been implemented, mainly by the government. These include a sewerage 

treatment plant, urban drainage improvements, upgraded water supply and treatment as well as coastal 

replanting and rehabilitation projects. Power lines have been buried underground, with renovated 

hydro power and diesel generation facilities relocated outside the urban area. Road construction and 

maintenance has also been climate proofed (GoS, 2015). 

 

In terms of increasing resilience to climate change, maintenance of the quality of catchments, 

waterways and land cover is essential. Healthy ecosystems increase coping capacity, and enable quick 

rebound after disasters. Major changes to land cover of catchments will exacerbate flooding of mid 

to lower slopes. Clearance of mangroves and wetlands reduces the resilience of the coastlines and 

inhibits species regeneration and survival after disasters. Waterways are the conduits of stormwater 

and runoff from urbanized and hardened surfaces. They are also the conduits of the pollution to the 

coastal environs. Healthy waterways can provide healthy landscaped features for social cohesion and 

accommodate open space spines which can include recreation facilities and bike paths and walk paths 

(GoS, 2015). 

 

Adaptive Capacity at the City Level 

The National Urban Policy (GoS, 2013)148 represents an opportunity to incorporate aspects of 

climate change adaptation and disaster risk management in the following: 

* Integrated urban plan; 

                                                 
148 GoS, 2013. National Urban Policy. 
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* Development of design standards for flood-proofing buildings and infrastructure; and 

* Flood plain guidelines and management plans. 

 

The policy was operationalised through the Samoa – City Development Strategy (2015), which is 

currently in effect to upgrade infrastructure in the Apia Urban Area. The Strategy – in combination 

with the IWMP - offers a possibility to increase the adaptive capacity at the city level.  

 

City-wide adaptive capacity was initially identified and analyzed using several dimensions: 

infrastructure, utilities, housing, environment, stakeholders, culture, economy and information. With 

regard to the climate adaptation and risk reduction messages extracted from the City Development 

Strategy, the following technical arenas would be of priority for guideline/ development standards 

generation (GoS, 2015): 

 

a) The medium protection forecasts that Samoa will experience a 2 ºC increase in warmer weather 

with a corresponding increase in the number of days of extreme heat. The Urban design guidelines 

need to ensure the Urban form, layout and design elements of the City accommodates more cooling 

environs, especially through provision of additional open space and landscaping (shading & general 

softening of hard surfaces) close to peoples’ living areas and in the city centers. Landscaping, open 

space provision, use of network spaces and treatment of buffers between key land use types are 

important. How water sensitive urban design measures can be built into final community development 

layout and designs also will need guidance. Increasing vegetate open space areas throughout the City 

will alleviate the prospect heat sinks that will be created with climate change; 

 

b) More energy efficient buildings and Village areas: layout features can be improved; more shaded 

areas; breeze-ways; increased natural light in buildings; more heat resistant buildings, more 

landscaping about buildings etc. What standard building height should be maintained? Are two 

storeys with breeze-ways underneath a good scenario - they can provide flood proofing of lower parts 

of a house as well); 

 

c) Water efficiency options and water harvesting capabilities need to be brought into development 

approval processes to ensure water security in future development areas. This is especially important 

in higher elevated areas where the satisfactory service from existing reticulated water supply systems 

cannot be efficiently achieved. Again it is important that these matters be addressed at environmental 

assessment and preliminary design stages of subdivisions and new development areas. 

 

d) While the statistics show a probable decline in the number of tropical cyclones, there is expected 

to be an increase in their intensity. While ‘planned retreat’ options are preferred for built up central 

areas including the CBD, more resilient coastlines through defense and protection mechanisms will 

be required. These measures should be a mix of ‘hard’ and ‘soft’ engineering and non-engineering 

options that suit the circumstances of the geomorphology of the coast. Development and building 

designs need to adapt to the new threats and be consistent with international best practice. 

e) To assist with the application of Table 3 and 4 for the Structure Plan (Section 11 of the City 

Development Strategy) the following codes and guidelines should be availed as soon as possible 

and made under Section 46 (e) of the PUM Act, 2004: 

 

 Flood Hazard Risk Assessment 

 Coastal Hazard Risk Assessment 

 Landslip Code 
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 Flood zone building requirements 

 Footings and foundations 

 Water Balance Modelling 

 Stormwater Management 

 Soil Investigations for Flood prone areas 

 Emergency Evacuation provision 

 Erosion & Sediment Controls 

 

1.5. Geography and sectors for intervention for climate change adaptation in Greater Apia 

Apia Urban Area (AUA) covers approximately 60 km2. Apia is characteristically urban with 

nonagricultural activities and is growing in population. Urbanization of the area is occurring with 

areas of Vaimauga East (comprising village settlements such as Laulii, Letogo, Vailele, Fagalii) and 

Faeata West (comprising village settlements such as Vaitele, Saina, Siusega, Ulululoa, Tuanaimato) 

with mixed land uses and less characteristic of the rural areas. The 2011 census defines Apia as the 

districts of Vaigauga West and Faleata East with a population of 36,735 or 21% of the country’s 

population. The census statistics show that the migration rate within Samoa to Apia was 17% (and 

North West Upolu was 19%) compared with the rest which is experiencing negative rates. This 

illustrates that the population of Samoa is becoming increasingly urban as people choose to move to 

Apia from other areas of Upolu and Savai’i. 

 

Table 25 shows the four urban districts where the urban population has increased by more than 21 

% since 1981149. 

 

Table 25: Urban population change from 1981-2011 (PUMA, 2013) 

 
 

The Vaisigano sub-catchment, located in the North Central Upolu Island near the growing capital city 

of Apia, covers an area of 3400 hectares (34 km2) and is being tapped to meet the increasing demands 

of drinking water and hydropower for the capital city and its surrounding villages. Problems such as 

siltation is causing interruption to power generation and water supply, while adversely affecting the 

natural and built-up environments and threatening thriving inland and coastal eco-systems (FAO, 

1991)150. Fuluasou and Tiapapata SHPs will provide the urban area of Apia with power. Fuluasou 

and Tiapapata SHPs are located within the peri-urban areas of Apia (MHW, 2014). 

                                                 
149 GEF Pacific IWRM Project, 2012. Rehabilitation and Sustainable Management of the Apia Catchment. 
150 FAO 1991, Vaisigano River Watershed Management Plan, Field Document No.2 (TCP/SAM/8851), P.M. Baisyet, Chief Technical Advisor, FAO. 
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The Vaisigano River Watershed Management Plan (VRWMP) was formulated during 

TCP/SAM/8851 in 1990. Selected activities were then implemented to demonstrate appropriate 

techniques and their possible replication in other watersheds in the country. As the Vaisigano is 

strategically located and is the source of drinking water and hydro-power for the capital town of Apia 

and the surrounding villages, its protection and management was listed as a priority. The VRWMP 

recommended twelve activities, most of which have been implemented with the assistance of the 

Government, ADB and UNDP/FAO. The following sections provide an overview of the activities 

implemented within the Vaisigano watershed area. The Vaisigano River Watershed Management 

Plan was the first Watershed Management Plan to be prepared and implemented in Samoa. (FAO, 

1991). 

 

The Vaisigano river flows through several villages.  The river starts from Le Vai o le Fee surrounded 

by the villages of Maagiagi and Alaoa and flows seaward to its basin at Matautu and Vaisigano 

villages.   Along the banks of the rivers and immediate surrounding are the following 11 key villages: 

Maagiagi Uta, Papauta, Tanugamanono, Lelata, Maluafou, Faatoialemanu, Aai o Niue, Leone, 

Vinifou, Matautu Uta and Vasigano. There are 7 other villages that could be considered as important 

stakeholders.  These are nearby villages such as Vaipuna, Vaiala Uta and Levili which are directly 

affected when the river floods as witnessed during flooding as a consequent of Cyclone Evans.  Other 

villages Vailima, Avele, Letava and Vaoala also play important roles in terms of preserving the water 

catchment areas for the Vaisigano river as well as influencing what could potentially flow down-

stream during heavy down pours/rains. 

 

Population 

There are 51 villages in the Vaimauga West district and 12 villages in the Faleata East district.  The 

18 villages are part of the Vaimauga West District which has an overall population of 24,105 in 2011.  

The total population for the 18 target villages identified above was 8,651 with 4,318 females roughly 

50% of the population according to the 2011 population census. The 2014 School to Work Transition 

Survey listed 2,392 youths defined as those between the 18 and 35 years age bracket for these villages 

(see Table 26).   

 

The assumption undertaken through-out this report is that the differences between the normal 

characteristics of the AUA region and that of the project target population are insignificant since the 

AUA includes these villages.  The only major deviation arises from households being very close to 

the Vaisigano river.  However, where disaggregate data are available for the 18 villages, these are 

analyzed separately. The greater Apia area consists of Vaimauga West, Faleata East and Faleata West 

which could be termed as the indirect project beneficiaries group.  The total population of the greater 

Apia area is 55,630 with roughly 50% being female.  

 

Table 26: School to work numbers in the intervention zone. Source: 2014 School to Work 

Transition Survey 
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The land tenure in 2011 shows around 29.2% of AUA households (H/H) living on customary land, 

58% on freehold land and 12.5% on leased land.  This compares to the majority of H/H outside AUA 

(i.e. Rest of Samoa - RoS) living on customary lands.  The high percentage of AUA households living 

on freehold lands despite being small gives these households more autonomy on what they could 

develop on their respective lands compared to those living on customary lands.   

The trend is also similar with the greater Apia area (GPB) where 26.7% of households live on 

customary land compared to 87.6% to the rest of Samoa.  Around 60.5% of households in the GPB 

group live on freehold land.   

 

Source

School to 

Work 

Transistion 

Survey -2014 

Age
Youth 

Population

 Total 

Population 
Male Female

Vaisagano 86 267 134 133

Matautu Uta 258 811 397 414

Vaipuna 110 416 224 192

Vaiala Uta 53 192 93 99

Vinifou 38 110 53 57

Levili 25 96 48 48

Leone 154 609 307 302

Aai o Niue 39 179 97 82

Faatoialemanu 325 1088 545 543

Maluafou 19 71 34 37

Lelata 47 231 119 112

Tanugamanono 174 606 323 283

Papauta 97 448 184 264

Magiagi Uta 56 251 133 118

Vailima 420 1447 729 718

Avele 181 677 342 335

Letava 108 379 176 203

Vaoala 202 773 395 378

Total 2,392 8,651 4,333 4,318

2011 Population Census
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Figure 48: Lower Vaisigano Catchment Hazard Map. Source: MNRE, 2014  
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2. Policy and Institutional Frameworks related to climate-resilient development 

 

Over time, Samoa has undertaken a series of assessments on the effectiveness of national initiatives 

for climate change adaptation related to flood management and other climate-induced disasters. These 

assessments have generated recommendations to strengthen and coordinate climate change adaptation 

at the national and specific area level. These assessments include the ones done under the: i) National 

Action Plan for Adaptation (NAPA, 2005); ii) National Capacity Self-Assessment (NCSA, 2007); iii) 

the National Communications to the UNFCCC (INC, 1999; SNC 2009); iv) National Strategy for a 

Climate-Resilient Samoa (otherwise known as Climate Resilience Investment Programme (CRIP 

2011)); v) Climate Public Expenditure and Investment Report (CPEIR, 2013); vi) Post-Disaster 

National Assessment (PDNA, 2013)); vii) Samoa’s Intended Nationally Determined Contribution 

(NDC, 2015) for the UNFCCC COP21, viii) Samoa’s National Environment Programme (SNEP 2017 

– 2021), ix) UN-Habitat Vulnerability Assessment, x) EWACC’s Integrated Water Management Plan 

for the Greater Apia Catchment development, and most recently the development of Samoa’s 

National Adaptation Plan151. These assessments provided substantial information about the strengths 

and weaknesses of the institutional setting for climate change adaptation and the opportunities and 

threats for its further development. They have been of importance to feed climate change adaptation 

information and interventions into the various polies and institutional coordination structures that are 

mandated – in one way or another – to act on climate change.  

 

2.1. National Development Policies and Strategies 

The overall sustainable development of Samoa has been outlined in the various Strategies for the 

Development of Samoa, of which the draft SDS for the period 2017 – 2021 is the latest. National 

climate change adaptation policy and legal framework is contained in Climate Change policies and 

particularly focused through the National Action Plan for Adaptation. The national policy and legal 

framework for disaster risk reduction in Samoa is comprised of the Disaster and Emergency 

Management Act (2007), the National Disaster Management Plan (2011), the National Action Plan 

for DRM (2011 – 2016)(which also serves as the national DRM policy), Fire and Emergency Service 

Act 2007, the Red Cross Response Plan, the National Policy on Combating Climate Change (2005), 

the National Adaptation Programme of Action (2005), the National Tsunami Plan, the Tropical 

Cyclone Plan, and various statutory and non-statutory pieces of legislation amongst relevant agencies 

(as listed in the Table 2 in the NDMP). The Disaster Management Office (DMO) has the mandate to 

coordinate risk reduction activities in Samoa, working alongside a multi-agency Disaster Advisory 

Committee (DAC) that reports to a high-level National Disaster Council (NDC)152. Most important 

policies, strategies and plans are outlined below. This list is not exhaustive. 

2.1.1. Strategy for the Development of Samoa (2017-2021)153:  

The SDS is the government’s main planning document that outlines a five-year programme of work 

to achieve Samoa’s development priorities. The current strategy covers the period 2008ñ 2012 and 

includes a number of cross-sectoral activities relevant to climate change adaptation. Importantly, this 

includes a commitment to improve local resilience through continuation of work on coastal 

                                                 
151 This list is not exhaustive; under the various sector plans, additional assessments have been conducted, as well as for the various regional and 

national initiatives. 
152 MNRE, 2013. Samoa - National progress report on the implementation of the Hyogo Framework for Action (2011-2013) - interim 
153 In accordance with Recommendations R1 and R8 of the CPEIR. 
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management and adaptation programmes for vulnerable villages and other coastal locations (SNC, 

2009). 

2.1.2.National Climate Change Policy (2000) 

This was approved by Cabinet in early 2000 and outlines Samoa’s response to climate change, 

providing a national framework to mitigate and adapt to climate change. Highlighted adaptation 

measures include: implementing the NAPA, promoting cross-sectoral adaptation, promoting 

technology transfer, integrating climate change considerations into national planning and 

environmental policies, implementing coastal infrastructure management plans, implementing the 

Pacific Adaptation to Climate Change (PACC) project and providing financial resources to support 

adaptation (SNC, 2009)..  

 

2.1.3.National Policy to Combat Climate Change (2007) 

 

The National Policy Statement on Climate Change is administered by the Ministry of Natural 

Resources and Environment. The policy outlines Samoa’s response to climate change. It provides a 

national framework to help reduce the rate of global climate change as well as the adverse effects of 

climate change on Samoa by adapting to its impacts. 

 

2.1.4.National Adaptation Program of Action (NAPA, 2005) 

The NAPA provides an overview of climate change impacts and vulnerabilities, identifies adaptation 

strategies and outlines the process used to select and priorities’ specific adaptation projects for priority 

sectors. NAPA is the key document for the identification of the most urgent and immediate adaptation 

needs from the adverse impacts of climate change. Samoa was one of the first countries to receive 

funding from the Global Environment Facility (GEF) to develop its NAPA, which took two years of 

comprehensive information and data collection, as well as extensive countrywide consultation. 

Significantly, NAPA led to (Worldbank, 2010): 

• The creation of the Samoa National Climate Change Country Team (NCCCT) and NAPA 

Task Team, both cross-sectoral teams comprising representatives from mainly government 

departments but also NGOs and other interests; 

• The preparation of a Climate Synthesis Report, which assessed the current vulnerability and 

potential increase in climate hazards and associated risks of critical sectors; 

• Discussion of adaptation needs and priorities; 

• Consideration of whether and how to separate climate change adaptation activities from 

other development activities. 

 

For Works, Transport and Infrastructure the NAPA highlights relocation of roads further inland and 

construction of seawalls. These actions are subject to existing plans and codes (SMEC, 2016). 

 

The NAPA identified that around three quarters of the priority economic sectors are highly vulnerable 

to the adverse impacts of climate change and climate variability, including extreme events. The nine 

sectors considered highly vulnerable from the highest to lowest were the water sector, agriculture and 

food security sector; forestry sector; health sector; urban settlements; coastal environments; 

communities; trade and Industry sector; and the works, transport and infrastructure sector. Climate 

change and climate-induced disasters will cause instability in food production and water availability, 

affecting income generating activities for communities and the country at large. The NAPA 

Implementation Strategy was last updated in 2008. Given the increased understanding since then, as 

evidenced in the Second National Communication, and the considerable effort now going into 
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implementing adaptation interventions, the Strategy is being updated as a PPCR Phase 1 activity (led 

by the World Bank) (GoS, 2013). 

 

The following table (26) summarizes what successes were noted for each component of the five 

NAPA projects and what staff felt should be the next steps after each NAPA project is completed. 

These next steps will be incorporated into priorities for the NAP.   

 

Table 26: NAPA project summary. 
NAPA Project Achievement Next Steps  

NAPA 1. 

Integration of 

Climate Change 

Risks into 

Agriculture and 

Health Sectors  

Health Component 

 Finalized the Climate Adaptation Strategy for 

Health.  

 

Agriculture Component 

 Various indigenous crops were studied based on 

various climate conditions, and six “climate-

resilient” local crops were identified.  

 Geographic Information Systems (GIS) maps have 

been created for various crops based on climate 

measurements and soil compositions.  

 Community nurseries have been established so that 

local farmers have access to the most climate-

resilient crops. 

 

Meteorology Component 

 An effective meteorological observation and 

Climate Early Warning System (CLEWS) has been 

established.  

 Roughly 40 rain stations and 30 weather stations 

have been set up all around Samoa and linked 

together.  

 Accurate baseline information is now being 

collected, and long-term climatic trends will soon be 

able to be observed. 

Health Component 

 Integrate disaster risk reduction interventions with 

climate-related health risk management. 

 Implement the Climate Adaptation Strategy for Health. 

 

Agriculture Component  

 Capitalize on existing ties between local farmers and 

hotels to create a market for climate-ready crops and 

promote organic farming and eco-tourism. 

 Finalize and implement the Climate Adaptation 

Strategy for Agriculture. 

 Update GIS maps for crops in Samoa and link these 

maps with watershed management plans and rainfall 

projections.  

 

Meteorology Component  

 Ensure long-term sustainability of CLEWS by 

introducing some form of payment mechanism. 

 Strengthen the CLEWS by putting in place a national 

drought policy establishing guidelines for water 

resource management.  

 Develop a strong communication plan for developing 

and utilizing more “user-friendly” informational 

products on the CLEWS. 

NAPA 2. Pacific 

Adaptation to 

Climate Change  

 Coastal Infrastructure Management (CIM) plans 

have been revised to integrate climate change trends. 

 Shoreline protection infrastructure constructed in 

three communities, covering 1.8 km of coastline.  

 Developed and implemented a communication plan 

to increase awareness within villages about the 

impacts climate change (through, for example, 

community workshops and notices, newsletter 

articles, video documentary). 

Translate lessons learned from the three communities with 

revised and implemented CIM plans to all coastal 

communities in Samoa.  

NAPA 3. 

Integration of 

Climate Change 

Risks and 

Resilience into 

Forestry 

Management  

 Samoa Forest Policy Statement has been drafted and 

is currently being finalized. 

 Forestry-tailored CLEWS is being developed in 

collaboration with the MNRE Meteorology Division, 

and weather monitoring stations have been installed 

in NAPA 3 community sites. 

 The project has successfully gotten buy-in from 

many community members and schools; 1,592 

villagers and farmers have participated in the 

processes for climate-resilient land use and forestry 

planning. 

 Community nurseries have been introduced and 

trainings have been provided to all 26 participating 

villages. 

 A project communication plan and awareness raising 

strategy (at the national and community level) was 

developed and implemented.  

 Expand forestry programs implemented in NAPA 3 to 

all of Samoa’s forested areas.  

 Finalize and implement the Samoa Forest Policy. 
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NAPA 4. 

Integration of 

Climate Change 

Risks into 

Meteorology, 

Water Resources, 

Forest Fires, 

Tourism and 

Capacity Building 

Meteorology Component 

 Accurate baseline information is now being 

collected, and long-term climatic trends will soon be 

able to be observed. Short-term, month-to-month 

climate monitoring is already underway. 

 Constructed additional automated rain gauges that 

have expanded the scope of the monitoring done 

through the CLEWS (which was first established 

through NAPA 1). 

 Maps of rainfall and temperatures were developed 

for the first time for El Nino and La Nina analog 

years. 

 

Urban Planning Component 

 Finalized Apia Spatial Plan 

 

Water Resources Component 

 Ten boreholes have been drilled, providing 

communities with access to fresh water.  

 Four groundwater monitoring sites haves also been 

established in Satitoa, Faleasiu, Leulumoega, and 

Vaiaata. 

 Have built local capacity through trainings on how 

to operate and repair heavy machinery required to 

drill boreholes, reducing reliance on expensive 

consultancy and maintenance costs.  

 Drafted National Groundwater Adaptation Strategy 

2012-2020.  

 Raised public awareness of climate change and 

water issues through radio, TV, newspaper articles, 

and in school curricula. 

 

Forest Fires Component 

 Fire stations were built in the communities of Asau 

and Maota, and local volunteers were trained as first 

responders.  

 Finalized and launched a National Forest Fire 

Management Strategy that covers the whole country 

(including both urban and rural areas) 

 

Tourism Component 

 Drafted the National Tourism and Climate Change 

Adaptation Strategy for Samoa, 2012-2017.  

 Two new television commercials were developed to 

raise public awareness about the impacts of climate 

change on tourism. 

 Registered under the Global Sustainable Tourism 

Council’s Early Adopter Programme. 

 

Capacity Building Component  

 Completed the State of the Environment Report 

2013 and Samoa’s National Environment and 

Development Sector Plan 2013-2016. 

 Community consultations held to develop the NAPA 

projects were comprehensive and could serve as a 

model for the region.  

 The general public has had an increase in awareness 

about climate change as a result of all of the NAPA 

projects.  

General capacity for climate change work has been built 

within MNRE and other relevant ministries.  

Meteorology Component  

 Ensure long-term sustainability of CLEWS by 

introducing some form of payment mechanism. 

 Strengthen the CLEWS by putting in place a national 

drought policy establishing guidelines for water 

resource management. 

 Develop a strong communication plan for developing 

and utilizing more “user-friendly” informational 

products on the CLEWS. 

 

Urban Planning Component 

 Use Apia Spatial Plan to help make Apia less 

vulnerable to climate change. (The Land Transport 

Authority, for example, is already using the Spatial 

Plan to upgrade and improve the Apia draining system). 

 

Water Resources Component 

 Drill 10 additional boreholes.  

 Finalize and implement the National Groundwater 

Adaptation Strategy 2012-2020.  

 

 

 

 

 

 

 

Forest Fires Component 

 More rural fire stations need to be built.  

 Under the Disaster and Climate Change Risk 

Management Program (CDCRM), more volunteer 

forest fire systems need to be established and more 

forest fire prevention exercises need to be conducted.  

 Volunteers and staff need to be trained on the National 

Forest Fire Management Strategy so that it is truly 

being implemented nationwide. 

 

Tourism Component 

 Implement the Samoa Tourism Sector Plan (2014-

2019). 

 

 

 

Capacity Building Component  

Focus should be on building the capacity of MNRE and 

other ministries to ensure that they have the technical skills 

required to implement climate change projects with less 

dependence upon external consultants.  

NAPA 5. 

Integration of 

Climate Change 

 Finalized the Samoa Tourism Sector Plan (2014-

2019). 

 Implement the Samoa Tourism Sector Plan (2014-

2019). 
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Risks into 

Tourism Sector  
 Created a Climate Change and Tourism coordination 

unit within the Samoa Tourism Authority (STA). 

Completed the Global Sustainable Tourism Council’s 

(GSTC) Early Adopter program in March 2014. Samoa 

was the first Pacific country to complete the process, and 

the second country overall to complete the process at the 

national level.  

Continue implementing programming to enhance the climate 

change resilience of small-scale beach tourism. 

 

2.1.5. Initial and Second National Communication to the UNFCCC 

Samoa’s Second National Communication includes an updated vulnerability assessment for Samoa. 

The assessment was undertaken on a sectoral basis, covering water resources, health, agriculture, 

fisheries, biodiversity and infrastructure. These were the sectors where it was considered desirable 

and possible to build on the 13 sectors considered and prioritized in Samoa’s NAPA. The sectors 

considered in the NAPA were agriculture and food security; forestry; water, health, communities, 

biological diversity; fisheries, trade and industry; works transport and infrastructure; tourism, urban 

planning and development; coastal environments; and energy (GoS, 2013).  

 

2.1.6. National Environmental Strategy and Plan (NESP 2017 – 2020, draft) 

The NESP articulates the overall vision and goal for the environment sector—improved 

environmental sustainability and disaster resilience through green growth--and the higher level 

outcomes that it seeks to achieve. It reflects the overall vision and goal of the SDS and in doing so, 

clarifies how the national goal and vision will be achieved in the qualities of the natural environment 

that the NESP represents and is responsible for. It sets out strategies and measures for addressing the 

key environmental issues facing Samoa, and based on the analysis provided in the SOE, establishes 

11 key environmental sector objectives. The mitigation and management measures being proposed 

for the project are underpinned by a number of these. The logframe included in the NESP ties each 

of these strategies to specific actions and performance targets to be met annually over the period to 

2016 (Energy Corporation of Samoa, 2015). Annex II (c) to this report provides an overview of how 

the long term development goals of the draft NESP relate to integrated flood management: 

implementation of the CIM-2 plan for Vaimauga West District, Samoa City Development Strategy 

and Structure Plan and the IWMP are important elements in the NESP implementation. The NESP 

provides broad strategic directions recognizing that sub-sector plans such as NAPA, NBSAP, SNAP, 

Biosafety, NIP, KBA, National Communications and Water for Life provide the detailed action plans 

of specific activities within each focal areas of MNRE154.  There is no draft NESP at the moment of 

writing this feasibility study; it is still being consolidated and the write up is not yet finished for a 

first Draft, but the Institutional and Coordination Frameworks which are part of the NESP are 

available. They should guide the M&E framework of any environment related programme. At this 

stage the Strategic Framework for Action is being drafted (pers. Comm. F. Reupena, MNRE).  

 

2.1.7.Samoa National Infrastructure Strategic Plan (SNISP, 2010) 

The Samoa National Infrastructure Strategic Plan (SNISP) outlines the Government of Samoa’s 

priorities and strategic directions for major initiatives in the economic infrastructure sector over the 

next 5-10 years. This is the first SNISP and it is Government’s intention that the Plan will be regularly 

updated as part of the national planning and budgeting process. The Plan covers infrastructure 

initiatives with national significance, and looks at the next five years to 2015 in detail and the five 

                                                 
154 Summary review of the 1993 NEMS, MNRE, 2013 
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years from 2015 to 2020 in terms of broad directions for infrastructure development. It is the result 

of extensive consultation with infrastructure managers, users and development partners.  

Infrastructure is a well-known term and most people understand what it is, but there are many 

different types of infrastructure. This Plan focuses on the basic infrastructure facilities that support 

everyday life and business activity, such as electricity, water, transport and communications. The 

Strategy for the Development of Samoa 2008–2012 (SDS) refers to these key service areas as 

economic infrastructure. In particular, the SNISP focuses on priorities for major infrastructure 

initiatives in the following sectors: 

 

 energy (electricity, fuel) 

 telecommunications (telephone, internet, broadcasting) 

water and waste related services (water supply, waste water, drainage, 

solid waste) 

 transport (airports, roads, sea ports, shipping) 

 Construction for social and economic sectors (such as education, health, justice, public 

administration, tourism, agriculture) and other general building construction are not included in 

this Plan, but may be included in future updates. 

 

In terms of roads, the SNSIP states that the “The next step is to look beyond the current road 

maintenance and upgrading program towards longer‐term needs, integrated under an updated 

National Road Network Plan. In particular, major initiatives proposed for the roads sector are:  the 

Samoa Economic Corridor; and adapting the road network to be safer and continue to function 

effectively during periods of bad weather and natural disasters.” The plan considers climate change 

adaptation and disaster preparedness when screening possible projects for strategic alignment and 

benefits (SMEC, 2016). 

 

2.1.8.Coastal Infrastructure Management Strategy and Plans 

In the period 2000 to 2007 the World Bank funded the preparation of a Coastal Infrastructure 

Management Strategy and Coastal Infrastructure Plans covering all 41 political districts of Samoa. 

The project was undertaken in two phases IAMP1 from 2000-03 and SIAM2 from 2004-07. The CIM 

Strategy was originally prepared in 2000 and revised in 2006 to include specific reference to climate 

change related issues. In particular, the predicted hazard zones were reviewed against the NAPA data 

(2005) and inter-alia the Climate Risk Profiles (2007) and reference was made to expected land use 

impacts from more frequent and intense cyclone events. The Samoa Coastal Infrastructure 

Management (CIM) Strategy has been endorsed by Cabinet as official Government policy with 

respect to coastal management. The CIM Strategy and copies of all the CIM plans can be accessed 

on the MNRE website155 (AF-fund proposal, 2011). 

 

The Samoa Coastal Infrastructure Management (CIM) Strategy (2001) provided a series of national 

and local priorities for coastal management. The strategy developed objectives, policies, and 

implementation methods for hazard and environmental information-gathering and monitoring, 

education and awareness-raising, use and management of resources, and for undertaking intervention 

actions. The CIM Strategy set out the need for coastal infrastructure management plans (CIM Plans) 

and defied goals, objectives, policies, and implementation methods across a broad range of coastal 

considerations (Daly et al. 2010). The CIM Plans prepared under IAMP1 are in need of updating to 

include the content and process modifications developed under SIAM2. In particular, this covers the 

                                                 
155 www.mnre.gov.ws 
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addition of an outline village disaster response plan and a revised consultation methodology to 

specifically seek inputs from women and youth. It was recommended that the CIM Plans be 

systematically reviewed from five years after their completion (AF-fund proposal, 2011). 

 

The 2006 updated CIM Strategy, which had a central focus on resilience, proposed adaptation 

activities in coastal areas with specific emphasis on community resilience. The strategy specified a 

strong preference for “soft” actions (e.g. protecting and/or replanting mangroves and protecting 

seagrass areas), over “hard” engineered solutions (e.g. seawalls). CIM Plans recommended actions 

were interventions designed to help communities to better respond to the challenges they faced in 

their local environment. Such challenges included inundation from cyclones and storm surges, sea 

level rise, precipitation change and associated flood projections. The projected increase in the severity 

of natural hazards (e.g. tropical cyclones and associated processes), coupled with increasing economic 

development exacerbates the exposure and vulnerability of communities to hazard impacts and/or 

consequences. The CIM plans have therefore been an important step for Samoa in the quest to adapt 

to natural hazards and climate change, thereby helping to build resilience and sustainability across all 

development levels. The plans put great emphasis on natural hazards related issues (geophysical and 

climatic). 

 

CIM Plans integrate both climate-induced and geo-physical hazards and CIM Plan recommended 

actions are a package of improvements designed to allow communities to better respond to the 

challenges they are facing in their local environment in an integrated way. CC induced effects have 

been taken into full account in the formulation of CIM Plans, including the predicted inundation from 

cyclones, sea level rises, precipitation change and related flooding projections. The projected increase 

in severity and frequency of cyclones and associated hazards will mean that the need for villages to 

be able to respond is all the much greater (AF-fund proposal, 2011). 

 

The Samoa Infrastructure and Asset Management Project in 1999-2004 (IAMP-1) produced CIM 

plans for 15 districts through the UNDP CRIP/PPCR fund. These plans were known as Generation 1 

CIM Plans. A second phase of the SIAM project ran from 2004-2008 (SIAM-2), which produced 

CIM-plans for the remaining 26 districts [1 produced via the CRIP/PPCR fund and 25 produced 

through the UNDP Adaptation Fund (AF)]. These were known as Generation 2 CIM Plans. Figure x 

provides an overview. 
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The CIM Plans were formulated using a strongly participatory approach with extensive direct village 

consultation. All 271 recognized villages and 41 districts were covered by CIM Plans. The plans are 

in two volumes (AF-fund proposal, 2011): 

 

 Plan Development. A volume of background material including a description of the District‘s 

environment, which describes the process undertaken in preparing the CIM Plan in conjunction with 

representatives of the Communities involved and the Government and other stakeholders with 

interests in the Plan area. 

 Implementation Guidelines. A volume that describes the Plans and Actions recommended as 

outcomes of the process, together with the partner responsible for implementing these outcomes. 

The Implementation Guidelines acknowledge the participants of the CIM Plan preparation process 

and each volume is jointly signed by Village representatives, the CEO of MNRE and the Minister 

of Natural Resources and Environment (AF-fund proposal, 2011). 

 

The CIM plans were supported by the compilation of data on the state of coastal resources based upon 

(a) a survey of Samoa’s 403 km coastline; (b) mapping the extent and condition of natural 

environments (such as landforms, mangroves, and lagoons); (c) identifying natural resources (such 

as aggregate and offshore sand resources); and (d) mapping coastal hazards (coastal inundation and 

erosion). The analysis of coastal hazards focused on reducing tsunami risks as well as climate related 

hazards (Worldbank, 2010). The CIM Plans were prepared using a standard methodology which was 

set out in the CIM Plan Handbook. Detailed surveys were carried out establishing coastal profiles at 

more than 300 locations all around Samoa. Included in this methodology was an Economic Evaluation 

of the projects and works proposed for inclusion in the CIM Plan. This evaluation undertook a Cost-

Benefit evaluation which broadly compared the costs of the works with the value of the community 

assets protected or improved. Only those projects with a Cost/Benefit ratio of greater than 1.0 were 
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included as recommended projects (AF-fund proposal, 2011). The project resulted in a total of 41 

CIM plans highlighting vulnerable areas and identifying priority actions to reduce community 

vulnerability. Adaptation activities took account of community consultations and fa’a Samoa: a 

traditional model of community decision making by consensus under the leadership of the matai 

(chief). Community priorities were based on strong anecdotal (history and traditional knowledge) and 

physical evidence (such as hazard zone mapping). “Hard”, i.e. physical, measures—such as coastal 

protection and road relocation—were subjected to an economic analysis to determine their level of 

viability. Implementation of the CIM plans—progressively working through the list of prioritized 

mitigation and adaptation options per village—has been identified in the NAPA as a priority. The 

next stage will be to develop a prioritization tool to rank projects within villages and between districts 

(Worldbank, 2010). 

 

A consolidated database of the recommended actions contained in the CIM Plans has been prepared 

by the Planning and Urban Management division of MNRE. This identifies the district, village, action 

recommended and the party proposed to be responsible for the action. These actions have been 

subdivided into district and village actions. District actions are major works, usually carried out by a 

Government Ministry or National Authority such as MWTI or LTA, at a district or national level. 

Examples would be a major new road, re-alignment or reconstruction of an existing road, a new 

bridge, a new seawall, river training or flood protection works, telecommunications, water or 

electricity supply reticulation. Approximately 400 large works are identified in the CIM Plans. 

Village actions are small scale local village level works, usually initiated in response to requests from 

the villages and implemented by MWCSD or other Government organizations. Examples would be 

work road upgrades, localized drainage channel improvements, a new culvert replacing an existing 

stream crossing, repairs or maintenance to an existing sea wall, local water supply improvements and 

the like. Approximately 1720 village works are identified in the CIM Plans (AF-fund proposal, 2011). 

 

CIM Plans also contain a framework for DRM response at the local community level. The village 

based response plans set out recommended actions and seek to have villages identify responsible 

person(s) for the four stages of a potential emergency event, primarily cyclones. Actions to be taken 

are identified for the Samoa cyclone warning system four stages of standby, warning, during and post 

event recovery phases. Preparation of these plans together with a consultation discussion on DRM 

planning at the village level commenced as part of CIM plans under SIAM 2 during which 26 of 41 

districts were completed. There is need to revisit IAMP1 plans and complete and do second rounds 

to embed Village Based Response plans in all villages (AF-fund proposal, 2011).  

 

Coastline monitoring at a number of points was established as a baseline to measure coastline 

morphology changes. There was no evidence that this monitoring was continuing. Updating and 

implementing the CIM plans should be a priority for the GoS. This would include updating the plans, 

prioritizing the actions, and undertaking actions of high priority (Worldbank, 2010). The interviews 

by the Worldbank with regards to the CIM plans highlighted the following points: 

 

■ Implementation of the CIM strategy and plans is viewed, particularly by MNRE, as a key element 

in adapting to climate change. 

■ The CIM plans have been used to guide recovery in the regions of Samoa affected by the 2009 

tsunami. 

■ The CIM plans are being referred to during the consenting process for new developments in order 

to ensure they are not located in previously identified hazard zones. 

■ Awareness of the CIM plans and the value of the outcomes of the consultation is declining in 

other ministries and agencies due to staff changes, time, and other project priorities. There is a 
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likelihood of duplication of effort in other (smaller) projects if awareness of the CIM plans and 

value of the consultation is lost (Worldbank, 2010). 

 

However, in the Status Review of the National Coastal Infrastructure Management Plans in Samoa 

(Faasau & Williams, 2015), a number of ‘issues’ were raised pertaining to the implementation of the 

Strategy and the Plans, including: 

 The general lack of awareness and appreciation amongst key Implementing Agencies 

(Sectors) of the goal/purpose of the CIM Plans.  

 The general lack of community level awareness/knowledge of the purpose of the CIM Plans, 

including their roles in ensuring sustainability of implemented interventions.  

 There absence of clear mandate for implementing the CIM Strategy and associated CIM 

Plans, despite the existence of the PUM Act 2004.  

 The lack of adequate sectoral data/information sharing mechanisms and generic urgency to 

share information.  

 Stakeholder uncertainty between CIM Plans coordination and implementation roles.  

 Limited capacity to implement CIM Plans activities, specifically amongst village and private 

sector activity implementers.  

 Limited maintenance and sustainability capacity amongst key implementing agencies.  

 Limited monitoring and evaluation capacity of CIM Plans interventions, as demonstrated by 

this inventory assignment.  

 A need to utilize available up-to-date hazard information in CIM Plans implementation 

considerations.  

 A lack of integration between various associated national, sector, and community plans.  

 

Table 27 gives examples of ―soft and infrastructure-related interventions designed to 

enhance climate resilience that are included in the CIM plans (CRIP, 2011). 
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Table 27: Examples of interventions from CIM plans. Source: CRIP, 2011. 

 
 

Under the AF-project, the CIM-2 plan for Vaimauga West district is currently being updated, which 

will be relevant for the GCF Project. 

2.1.9. Community-centered Sustainable Development Programme (CCSDP) 

Designed to make communities more self-reliant, both economically and socially, by improving and 

supporting livelihood options through the responsible use and management of the environment that 

at the same time founded in human rights principles and cognizant of the contributions of and benefits 

to men, women, boys and girls. Using Appreciative Inquiry Methodology and recently the Assets 

Based Community Development methodology, with Participatory Rural Appraisal tools, 

communities were able to develop Sustainable Village Development Plans (SVDPS) highlighting 

different areas of concerns. Priorities were therefore related usually to education, health, economic 

development and tourism, agricultural and fisheries, environmental development and sustainability. 

Project has completed Sustainable Village Development Plans for 25 villages. Resources including 

Agricultural and Fishery equipment have been distributed; A computer center has been set up in 
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Upolu (Utulaelae) and Savaii (Satufia to Coastal replanting has been completed for all the project 

pilots, Lano, Manono Island and Mutiatele and Malaela. All to implement some of the priorities 

as identified in the SVDPs (AF-fund proposal, 2011). 

 

2.1.10. Water for Life 2012 to 2016 strategic plan.  

Samoa has developed a comprehensive sector wide programme for water and sanitation, the “Water 

for Life Sector Plan 2012 – 2016”, which builds upon the gains made under the previous sector plans 

and covers a broader range of issues. The Water for Life Strategy framework sets out the water and 

sanitation sector priorities. It provides the overall approach for water supply, water resource 

management, drainage and sanitation planning, management and infrastructure investment at the 

national level. 

The water and sanitation sector has clearly identified urban investments that are critical, it also 

reinforces the need for improving building regulations around energy efficiencies and wastewater 

management as well as introduces the concept of zoning. 

This plan has as its specific objective the supply of "Reliable, clean, affordable water and basic 

sanitation with the framework of Integrated Water Resources Management156, for all people in Samoa 

to sustain health improvements and alleviate poverty. With annual targets, against which progress is 

reviewed at the Annual Sector Review, the sector demonstrates a good degree of maturity. The Water 

for Life 2012 – 2016 has a prioritized four year programme based on the following objectives:  

1. To strengthen the sector's governance framework to guide and sustain sector developments;  

2. To improve watershed management and reliability of water resource data through integrated water 

resource management.  

3. To increase access and improve provision of reliable, clean, and affordable water supplies;  

4. To improve the surveillance of drinking water quality and water borne diseases;  

5. To increase access to basic sanitation, improved wastewater systems and improved hygiene 

practice;  

6. To strengthen effectiveness of flood mitigation measures to reduce incidence and magnitude of 

flooding in the Apia urban area. For each of the above specific objectives the main expected results 

as stated in the Water for Life Sector Plan are: a) Strengthened Sector Governance b) Improved 

Watershed Management c) Increased access to Clean, Reliable & Affordable Water d) Drinking 

Water Surveillance e) Increased Access to Sanitation f) Flood Mitigation & Drainage Rehabilitation 

(EU, 2015). 

 

2.1.11. Agriculture Sector Plan (2010-2015), 

The Agriculture Sector Plan 2011 – 2015 represented an innovative movement towards a better way 

of reinvigorating the sector. Implementation required a radical change from a sector-centric approach 

based on delivering projects often in isolation of other related sector activities towards a program 

based approach that would clearly define roles and responsibilities and result in an improvement in 

efficiencies of delivering services. While the ASP made considerable advances in some areas, these 

are not necessarily reflected in high level economic indicators such as the contribution of the sector 

to the Gross Domestic Product (GDP) and a reduction in the value of imported food. The ASP 2016 

– 2020 sets the strategic direction and signals priority areas to focus resources (financial and human) 

for agriculture sector development for the period 2016 through 2020. It provides the framework to 

guide coherent programs and actions from all key stakeholders to improve food, nutrition and income 

security in Samoa. A primary aim of the plan is to strengthen government partnerships, particularly 

                                                 
156 MNRE, 2007. Samoa Demonstration Project - Integrated Water Resource Management 
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with the private sector, NGOs and development partners to leverage agriculture’s potential to promote 

enhanced health, prosperity, job creation and resilience (MAF, 2016). 

  

2.1.12. Samoa Tourism Support Programme (STSP; 2011 – 2016))  

The Samoa Tourism Support Programme (STSP) which is managed by the Samoa Tourism Authority. 

The STSP (is designed to complement and augment the efforts of the Government of Samoa and the 

private sector to develop the tourism sector as the leading economic sector for the country. The focus 

of the STSP is to support government policy and private sector development, whilst enhancing 

industry sustainability and benefits. The overarching Goal of the STSP is ‘To support the coordinated 

development of a sustainably growing tourism sector that provides broad based economic benefits to 

Samoans while promoting and protecting Samoa’s cultural and natural environment’. STPS consists 

of four components: 1) tourism governance, 2) marketing and research, 3) workplace development, 

and 4) product, service and infrastructure development. Whilst climate change is mentioned in the 

STSP Activity Design Document as an issue, the STSP is not planning to invest in climate change 

adaptation. Through the STSP, the Government of Samoa provides USD 13,600,000 co-financing. 

Furthermore, the Government of Samoa will also provide an in-kind contribution of USD 88,500 

from the Samoa Tourism Authority. 

 

2.1.13. National Tourism Climate Change Adaptation Strategy for Samoa 2012-2017 

The purpose of the National Tourism Climate Change Adaptation Strategy for Samoa (NTCCASS) 

2012 - 2017 (the Strategy) is to provide clear and practical solutions on how the Tourism Sector in 

Samoa can best adapt to and prepare for the impacts of climate change. 

 

2.1.14. Trade, Commerce and Manufacturing Sector Plan (2012-2016)  

Samoa launched its first Trade, Commerce and Manufacturing (TCM) Sector Plan in 2012-2016. 

The Trade, Commerce and Manufacturing Sector Plan (TCMSP) derives its vision “Maximise the 

gains from domestic and foreign trade and enhance productivity, income generation opportunities and 

equitable sustainable livelihoods for all Samoans”, overarching theme “ Productivity, value-adding, 

competitiveness, income generation and fair trade” and development outcomes and, consequently, 

sector policy objectives and targets, from the SDS. In line with the sector-wide planning approach 

adopted by the Government of Samoa, the trade, commerce and manufacturing (TCM) sector 

encompasses three key productive and distributive sub-sectors: 

 

A) Foreign Trade 

B) Commerce: domestic trade (wholesale and retail) of goods and services. 

C) Manufacturing 

 

Two main government bodies are entrusted with governing the foreign trade sector, namely the Trade 

Division at the Ministry of Foreign Affairs and Trade (MFAT) and the Ministry of Commerce, 

Industry and Labour (MCIL), which is also mandated with labour and employment affairs. The 

mandate of this sector does not include hotels, accommodation and restaurants; personal and other 

services; real estate, banking, insurance and financial services; transportation; and communication. 

These sectors, as well as the agricultural, are closely linked to the TCM sector and such linkages are 

highlighted in this plan together with mechanisms for enhancing the same. In addition, the plan 

proposes coordination mechanisms with relevant government agencies mandated with those sectors. 
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2.1.15. Finance Sector Plan (2012-2017) 

The Ministry of Finance Corporate Plan sets out the framework for the Ministry’s work for the period 

2012 – 2017. It explains the scope of the Ministry’s objectives and outputs, its operational structure, 

and the standards of performance required of its staff. The Plan therefore provides a guide to actions 

the Ministry takes in the management of Samoa’s foreign and trade relations and in support of the 

development and strategic outcomes outlined in the Government’s Strategy for the Development of 

Samoa. 

2.1.16. Health Sector Plan (2008-2018),  

The Health Sector Plan 2008 – 2018 links the sector to the National Samoa Strategy for Development 

(SDS) 2008-2012 objectives, reflecting on sector priorities and strategies for implementation. The 

sector mission is to “To regulate and provide quality, accountable and sustainable health services 

through people working in partnership”. The sector plan is based on six key strategies: strengthen 

health promotion and primordial prevention; enhance quality health care service delivery including 

manag12ement of infectious diseases; strengthen governance, human resources and health systems 

in the sector; partnership commitment; financing health services donor harmonization. The 

redevelopment focus of the heath sector program identified Climate Change and Disaster 

Management as one of the sectors long term outcome. It allows streamlining climate change activities 

in to related adaptation and mitigation strategies and activities sustaining the long term vision of a 

healthy Samoan when changes are brought about that are related to climate change and disaster 

management. 

 

2.1.18. Transport Sector Plan (2013-2018)  

The Transport Sector Plan 2014 – 2019 is the first for Samoa. The review of sectoral performance in 

the past five years and analysis of development issues, challenges and opportunities, have informed 

the setting of key objectives, policies and strategies to guide the development of the sector in the next 

five years. The plan provides a prioritized investment programme for the sector with estimates of the 

financial and human resources required to implement it. The vision of the sector is to ensure 

“Sustainable, safe, secure and environmentally responsible transport network that supports Samoa’s 

economic and social development and contributes to improving the quality of life for all Samoans.” 

 

2.1.19. Samoa Aquaculture Management and Development Plan – 2013 – 2018 

The Plan’s main objective is to provide comprehensive guidance to the Fisheries Division and 

aquaculture stakeholders on sustainable management and development of the aquaculture sector in 

the country by increasing the number of species being farmed, identifying species with high 

commercial potential, providing support to community development and management initiatives, 

enhancing the skills and knowledge of all those involved in the sector, and researching and promoting 

ways to add value to existing products, in order to improve the current status of the sector. 

 

2.1.20. Public Financial Management Reform Plan (PFMRP) 

Public Financial Management Reform Plan (PFMRP) provides ongoing support to the sector 

coordination units within GoS. This is part of a performance-linked budget support programme that 

is supported by the Governments of New Zealand, Australia and the European Union as well as the 

World Bank and Asian Development Bank. The PFMRP has a focus on building the institutional, 

organisational and administrative capacity of line ministries and government agencies in Samoa and 
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improving public finance management systems for better accountability. In addition, the PFMRP has 

strengthened capacity for preparation of budget performance frameworks linked to sectoral planning. 

 

2.1.21. National Recovery Plan 

The NRP has outlined the need for prioritisation of enhanced DRM, particularly with regard to the 

risks posed by flooding during cyclones. At present, less than 15% of villages in Samoa have 

VDRMPs. DMO and MWCSD coordinate the development and implementation of VDRMPs in an 

additional 100 communities to increase national coverage of these plans to ~50% of all villages. 

However, the NRP is unable to provide support to communities for the development and 

implementation of VDRMPs. The CIM-2 Plans developed by the PPCR and AF project are focused 

on district-level planning. This is unlikely to include adequate design for village-level DRM 

measures. There is therefore limited availability of resources for moving from planning to 

implementation of VDRMPs. Consequently, communities remain poorly equipped to prepare for, 

respond to and recover from climate-induced disaster events. 

 

2.1.22. Climate Resilience Investment Programme (CRIP) 

The Climate Resilience Investment Programme (CRIP) was submitted on February 18, 2011. Samoa‘s 

CRIP has been developed as a broad-based strategy for achieving climate resilience at the national 

level in the medium and longer-terms, using as its basis the Strategy for the Development of Samoa 

(SDS), the NAPA and other policy and planning instruments. The CRIP identified key challenges 

related to vulnerability to climate change and variability, notably the damaging effects of climate 

change, including floods, damage resulting from strong winds and high seas, coral bleaching and 

droughts. These are translating into major consequences for lives and livelihoods, and hence delaying 

progress in achieving Samoa’s Millennium Development Goals. Areas of intervention identified in 

the CRIP include the following sectors: roads and highways, agriculture, fishing, forestry and tourism, 

flood protection, participation and civic engagement. The thematic focus of the CRIP is climate 

change, especially in the context of biodiversity, other environment and natural resources 

management, sustainable livelihoods, sustainable infrastructure, disaster risk management, and water 

resources management. The CRIP describes two major investment projects, enhancing the climate 

resilience of the West Coast Road (Apia to Airport), and enhancing the climate resilience of coastal 

resources and communities. Technical assistance is also being provided in relation to establishing a 

climate change adaptation trust fund for Samoa. Expected outcomes from implementation of these 

investment projects and technical assistance are: (i) coastal communities and resources, and key 

infrastructure, with enhanced resilience to climate change, including climate and weather extremes 

and variability; (ii) increased engagement of civil society in initiatives to reduce the adverse 

consequences of climate change; (iii) improved capacity of the Ministry of Finance and other 

government agencies to coordinate, manage and implement investments that enhance the resilience 

of Samoa to climate change; (iv) lessons learned and success stories documented and shared, 

especially by way of the regional track of the PPCR – Pacific pilot; and (iv) a mechanism that will 

result in sustainable financing of initiatives that build on the CRIP. 

 

2.1.23. Samoa National Action Plan (NAP) for Disaster Risk Management 

The purpose of the Samoa National Action Plan (NAP) for Disaster Risk Management is to contribute 

to sustainable development by facilitating the inclusion of risk reduction and risk awareness as 

integral to societal functioning rather than as parallel or external activities. It identifies Samoa’s 
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disaster risk management (DRM) goals and priority measures for implementation through a whole-

of-government and whole-of society approach over the period 2011-2016. 

 

2.1.24. National Tourism Climate Change Adaptation Strategy for Samoa 2012-2017 

The purpose of the National Tourism Climate Change Adaptation Strategy for Samoa (NTCCASS) 

2012 - 2017 (the Strategy) is to provide clear and practical solutions on how the Tourism Sector in 

Samoa can best adapt to and prepare for the impacts of climate change. It draws on the information 

gathered from the review of technical reports, studies and impact assessments as well as from 

extensive consultations with tourism operators, Government Ministries and Corporations, Non-

Government Organizations (NGOs), the private sector and local communities, to determine the 

current situation and learn from past experiences so that an effective and positive way forward can 

be delivered. The Strategy is the tourism sector’s contribution towards the implementation of Priority 

9 (Tourism) of Samoa’s (NAPA). Under the NAPA 4 implementation which aims to safeguard human 

development in Samoa from risks associated with climate change on planning, water resources, fire 

prevention and tourism sectors whilst simultaneously reducing Greenhouse Gas (GHG) emissions 

across these sectors. 

 

2.1.25. Trade Sector Support Programme (TSSP) 

The Trade Sector Support Programme (TSSP) is a partnership between MoF, Women in Business 

Development (WIBDI) and the Scientific Research Organisation of Samoa (SROS) that is supporting 

the expansion of agricultural value chains for coconut and cocoa. Despite the initiatives planned under 

the TSSP, a number of potential value chains still remain underexploited in Samoa. Commercial crops 

such as bananas, papaya and taro as well as traditional crops such as nonu and laupele could 

potentially be economically viable in local or regional markets. In addition, there is potential for 

beneficiation of these products such as producing dried fruit or pulp for fruit juice. At present, 

however, there are limited opportunities for exploiting the market potential. This is a result of inter 

alia: i) weak value chains; ii) poor quality of agricultural production; and iii) limited supply of 

agricultural products. There are similar opportunities for the production of handicrafts such as wood 

carvings and textiles. However, these products suffer from similar limitations to the agricultural 

products described above. 

 

2.1.26. National Forest Sector Plan (NFSP 2012-2014)  

The National Policy on Sustainable Forestry Management NPSFM, only referred marginally to 

climate change through statements promoting carbon trading under the objective for forest sustainable 

development, but there are no provisions for climate change risks and hazards related to the forestry. 

Likewise, the Sustainable Forest Management Bill 2010 enforces the NPSFM and deals mainly with 

the sustainable development of forests. Outside of the Forestry Division and MNRE in other 

government agencies, and amongst villages and farmers there is only limited awareness and 

understanding of both documents. Based on a mid-term review of NPSFM a new National Forest 

Sector Plan (NFSP 2012-2014) will be formulated next year, which represent an opportunity to 

mainstream climate change considerations into forestry practices and related policy instruments, 

including the application of the SFM Bill. 

 

2.1.27. National Urban Policy for Samoa 
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The National Urban Policy for Samoa sets the frame work for a long term National City strategic 

framework to guide urban development, growth and change. The overall mission goal is 

“Sustainable, Inclusive and Resilient City”. The policy encourages the effective and sustainable 

financing required for finding sources needed to provide infrastructure and services as urban Apia 

grows. The National Urban Policy charts a course for the development of Samoa’s capital city, Apia 

(‘the City’). It sets the track for urban development, especially strategies for urban land and expanding 

basic infrastructure and public services. The National Urban Policy provides a platform to address 

poor urban planning that is often attributed to the negative impacts of urban growth and development 

and land use settlement patterns. The National Urban Policy is a holistic and integrated frame work 

to improve urban development in Samoa. The National Urban Policy focuses on the following 

outcomes: 

 

(a) Improved city center structure and built form based on a shared vision; 

(b) Introduce an Apia spatial city / urban plan for the city; 

(c) Introduce relevant planning law reforms and regulations; 

(d) Improved governance, planning, integration of urban structure, services 

management and disaster risk reduction/resilience; and 

(e) Increase private sector participation 

 

2.1.28. National Upland Watershed Policy (2015) 

The National Upland Watershed Conservation Policy provides a management framework to improve 

the protection and sustainable development of Samoa’s upland watershed areas, critical to water 

resources and biodiversity services. The policy approach will complement the ridge-to-reef concept 

that promotes integrated and habitat-based management. The overall policy objective is to protect the 

upland watershed forests of Samoa, which contributes directly to the preservation of water quality 

and quantity within critical catchment areas. The policy is committed to achieve the following 

outcomes (MNRE, 2016)157: 

 

a. A protected upland forest environment which promotes the sustainable management 

of land, water and biodiversity resources; 

b. An effective coordinated and encompassing effort to protecting upland watershed 

resources through research, regulatory tools, and rehabilitation activities favouring 

native species re-establishment; 

c. Natural flood retention and mitigation, thus reducing risks and impacts to coastal 

assets. 

 

Main regulatory tool will be the ‘development consent process’ and the ‘water protection orders’, 

basically supporting spatial planning, and will be applied as follows: 

I. Zone 3 - Exclusion Zone (above 600 m altitude): This will be demarcated as a ‘no 

development zone’. Farming, deforestation and other activities which will involve the 

removal of forest cover will be strictly prohibited. A lot of research will go into this zone 

in determining the best options at different areas, depending on land tenure and existing 

developments. All existing developments will be monitored and managed, and where 

practicable, slowly phased out. Taking of lands by the Government for conservation will 

be exercised where necessary, and community partnerships for forest conservation will 

also be promoted. 

                                                 
157 MNRE, 2016. Draft National Upland Watershed Conservation Policy – also known as the Water Tower Policy. 
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II. Zone 2 – Restricted Zone (300m – 600m above mean sea level): Only certain 

developments will be allowed within this zone. These developments will be closely 

monitored and regulated to ensure that practices area sustainable and not detrimental to 

forest, biodiversity, and water resources. Part of the implementation will focus on the 

following, together with other activities to ensure sustainable development of natural 

water towers within this restricted zone: 

a. Intensive forest rehabilitation efforts to ensure that good ecosystem services are 

maintained; 

b. Large buildings and infrastructural works should incorporate sustainable design 

(permeable footpaths, natural lawns, gardens, etc.) that allow water to infiltrate the 

grounds during heavy rains, so as to minimize runoff contributing to more flooding. 

The new designs will be reviewed by MNRE during the EIA and Development 

Consent Processes; 

c. Watershed Management Plans for Priority areas will ensure that current development 

activities are sustainably managed.  

III. Zone 1 – Development Zone (0 – 300 m above mean sea level): this is where 

development is currently concentrated. Development planning is essential in 

implementing flood hazard plans and also in ensuring activities have controlled impacts 

on the receiving coastal waters and soil resources. This zone is the lower watershed area 

where population is concentrated and where needs for watershed ecological services are 

greatest.  

 

The setup of this zoning regime will be facilitated initially as a Water Source Protection Area through 

an order issued by the Minister of MNRE under the Water Resources Management Regulation 2013. 

In addition to this, Forest Management Plans and Watershed Management Plans will contribute to 

community awareness and engagement in ensuring critical upland watershed areas are protected and 

reserved.  

 

Alternative income generating activities and other sustainable development strategies should be 

promoted to alleviate the pressures brought about by the underlying causes of forest and watershed 

area degradation. These causes often include agricultural driven income and livelihoods, access to 

land, limited jobs and income-generating opportunities, and growing economic demands for forest 

goods and services. The policy will promote community engagement, with activities implemented 

with a view to alleviate socio-economic challenges that contribute to sustainable deforestation. These 

will include: 

i. Sustainable community forestry conservation projects taking advantage of 

agroforestry and integrated crop management (ICM) principles and techniques 

that will consequently lead to less use of chemicals.  

ii. Ecotourism projects for relevant communities such as forest trekking, hiking and 

canopy walks to name a few; 

iii. Community extension services that look at building capacity and ownership of 

reforestation efforts amongst the community, through training of villagers on 

nursing, planting and maintaining of seedlings. Plant nurseries and equipment 

will all be part of this effort, encouraging agroforestry and ICM; 

iv. Payment of Environmental Services to be piloted in relevant areas, offering 

incentives to farmers and landowners to manage their lands sustainably, so that 

no detrimental developments may degrade the environmental benefits provided 

by Samoa’s natural water towers.  
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2.1.29. City Development Strategy (CDS, 2014) 

The role of the City Development Strategy (CDS) is to provide the strategic framework for land use 

planning, development and environmental management for the City of Apia. It is accommodated by 

the PUM Act, 2004 and will particularly rely on the subsequent generation of Sustainable 

Management Plans (SMPs) under Part IV of the Act. These SMPs will provide the interface between 

National advocated forms and location of development and community needs. The CDS will guide 

the SMPs so they can be used to successfully manage and direct future land use and development, 

and guide decision-making within the City area. Having a Structure Plan for the City is central to the 

implementation of the CDS. The role of the Structure Plan is to: 

 

 spatially represent the best potential uses for particular areas at a City wide scale; 

 guide the location and form of development to ensure that the impact of development on 

communities and the environment is minimized; 

 guide the location and range of strategic land uses including activity centers, transit corridors and 

new growth areas; and, 

 foster new urban development forms where needed.  

 

The CDS applies to land described as the greater urban area of Apia being the Districts of Vaimauga 

East, Vaimauga West, Faleata East, and Faleata West. Through the generation of the CDS it became 

evident that there were significant land use changes and development issues to the west and 

immediate south-west of Vaitele. The Structure Plan picks up on this and as such the roll-out of SMPs 

as part of the CDS delivery may at times involve lands outside the nominated City area. 

 

2.1.30. Integrated Water Resource Management Plan (IWMP) for the Greater Apia 

Catchment 

A study by Water Technology (2016) in the elaboration process of the Greater Apia Integrated 

Watershed Management Plan has produced a comprehensive set of flood depth and hazard maps for 

the eight catchments in the Integrated Watershed Management Plan (IWMP) study area. The new 

flood data has been used to estimate annual average damages for buildings using HEC-FIA software 

and compared other non-tangible damages. Based on the economic analysis presented, the damage 

associated with inundation has been calculated and is summarized. The assessment of relative 

exposure to inundation damage of various areas has been assessed in two ways, these being existing 

exposure (under current climatic conditions) and likely change in exposure likely climate change 

scenarios. The analysis has calculated Annual Average Damage for the study area under existing and 

projected 2100 climate change conditions and shown that 2100 climate change conditions will 

increase annual average damages by approximately 42%. The results of the economic analysis have 

highlighted several areas that are more susceptible to climate change and should be the priority areas 

for further investigation and mitigation, which were further elaborated in the Integrated Water 

Resource Management Plan (IWMP). The overall aim of the plan is to: Manage water resources, 

related environmental assets and values, and disaster risk to increase the resilience of the Greater 

Apia community’s physical assets and livelihoods. The Plan works with a number previous studies 

such as the draft 2011 Water and Sanitation Master Plan for Greater Apia, and the 2006 Drainage and 

Wastewater Master Plan, and places them in the context of the greater Apia area. It paints a picture 

of the status and issues relating to disaster risk management, land, water, and coastal and 

environmental management in the greater Apia area.  Building on previous work, it brings together 
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strategies to address these issues in a structured and integrated framework. It is intended to help 

inform and prioritize sector planning activities, and to identify key investment opportunities. 

 

2.1.31. Sector plans 

Box 1 gives an overview of all Sector plans with which the current project has linkages that will be 

explored during the inception phase of the project. Some of them have been further elaborated in the 

paragraphs above. Linkages with others will have to be explored during the inception phase.  

 

Box 1: overview of existing Sector Plans. Source: MoF Website, 2015. 

 

Economic Sectors  
 Agriculture Sector Plan 2011 - 2015 Vol I 

 Agriculture Sector Plan 2011 - 2015 Vol II 

 Trade, Commerce and Manufacturing Sector Plan 2012 - 2016 Vol I 

 Trade, Commerce and Manufacturing Sector Plan 2012 - 2016 Vol II 

 Finance Sector Plan  

 Tourism Sector Plan  

 Social Sectors 
 Law and Justice Sector Plan 2012 - 2016  

Community Sector Plan 2010 - 2015 

 Health Sector Plan 2008 - 2018  

 Education Sector Plan 2013 - 2018 

 Public Administration Sector Plan  

Infrastructure Sectors 
 Energy Sector Plan 2012 - 2016  

Water and Sanitation Sector Plan 2012 - 2016  

 Transport Sector Plan  

 Communication Sector Plan  

 Telecommunications Sector Plan (draft phase)   

 Construction Sector Plan (draft phase) 

Cross Cutting Sector 
 Environment Sector Plan 2013 - 2016  

 

 

 

2.2. Important programmes with regards to CCA in Samoa 

In order to elaborate national plans such as the National Disaster Management Plan, the GoS has 

needed to coordinated among government agencies, the private sector and civil society organizations 

to establish early warning systems, immediate response and long term recovery in the event of a 

disaster. This was put into action during Cyclone Evan to ensure impacted businesses and families 

were taken care off. Non-Government Organizations (NGOs), the private sector and individuals play 

important roles. NGOs have continued to be involved in the implementation of government-led 

climate change activities. Their major role is in advocacy for environmental management and 

highlighting local environmental issues. There are three NGOs taking part in Samoa’s Climate 

Change programme, who are all members of the NCCCT: Matuai-le-oo Environment Trust Inc. 

(METI), O le Siosiomaga Society Inc. (OLSSI) and Samoa Red Cross Society Inc. Other inter-

governmental agencies involved in assisting Samoa with its climate change response include UN 

http://www.mof.gov.ws/Portals/195/EPPD/Agriculture%20Sector%20Plan%202011_2015-%20Vol%20I.pdf
http://www.mof.gov.ws/Portals/195/EPPD/Agriculture%20Sector%20Plan%202011_2015%20-%20Vol%20II.pdf
http://www.mof.gov.ws/Portals/195/EPPD/Trade,Commerce%20and%20Manufacturing%20Sector%20Plan%202012_2016%20-%20TCM%20Vol%201.pdf
http://www.mof.gov.ws/Portals/195/EPPD/Trade,Commerce%20and%20Manufacturing%20Sector%20Plan%202012_2016%20-%20TCM%20Vol%202.pdf
http://www.mof.gov.ws/Portals/195/EPPD/Law%20ansd%20Justice%20Sector%20Plan%202012_2016.pdf
http://www.mof.gov.ws/Portals/195/EPPD/Law%20ansd%20Justice%20Sector%20Plan%202012_2016.pdf
http://www.mof.gov.ws/Portals/195/EPPD/Community%20Sector%20Plan%202010_2015.pdf
http://www.mof.gov.ws/Portals/195/EPPD/Education%20Sector%20Plan%202013_2018.pdf
http://www.mof.gov.ws/Portals/195/EPPD/Energy%20Sector%20Plan-Final%20Version%202012_2016.pdf
http://www.mof.gov.ws/Portals/195/EPPD/Energy%20Sector%20Plan-Final%20Version%202012_2016.pdf
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programmes such as UNDP, UN-Habitat and the United Nations Framework Convention on Climate 

Change Global Environment Facility (UNFCCC-GEF), as well other programmes and partnerships, 

including the German Academy for International Cooperation (GIZ), the Samoa-Australia 

Partnership for Development, and development banks (for example, the World Bank and Asian 

Development Bank). The World Bank’s Pacific Risk Assessment and Financing Initiative (PCRAFI) 

has supplied detailed geospatial information to mitigate and manage disaster risks, while its Pilot 

Programme for Climate Resilience (PPCR) supports the building of climate resilience. Samoa is also 

working with the government of Japan on risk pooling and insurance mechanisms, and is one of five 

Pacific Island countries involved in a pilot insurance scheme. Pacific programmes with climate 

change components are also critical, such as those of the South Pacific Regional Environment 

Programme (SPREP) and the Secretariat of the Pacific Community (SPC). Academic institutions also 

play a role in raising public awareness on climate change. Environmental courses and climate change 

related subjects are available for students interested in these fields. The two main institutions are the 

National University of Samoa and the University of the South Pacific (GoS, 2015). 

 

With the support from various development partners the Government of Samoa has launched a series 

of efforts that are addressing reduction of the risks of climate-induced hazards, among which the Post-

Disaster Recovery Plan, various LDCF projects (ICCRAHSS, ICCRIFS, ICCRITS, AF-project, 

SMSMCL) and regional programmes (PACC, Ridge-to-Reef). A particularly important project for 

the current GCF proposal development is the ‘Economy Wide Adaptation to Climate Change 

(EWACC)’ project started in 2014. The following sub-paragraphs treat some of these programmes in 

further detail. Addressing different National Adaptation Programme Action (NAPA) priorities, the 

projects have distinctive yet mutually reinforcing features.   

 

2.2.1 Regional programmes 

 

I. Pilot Program for Climate Resilience (PPCR) 

Samoa is participating in the Pilot Program for Climate Resilience (PPCR). PPCR activities 

undertaken to date included preparation of the Climate Resilience Investment Programme (CRIP, 

2011). The CRIP outlines a broad-based strategy for achieving climate resilience at the national level 

in the medium- to long-term, building on Samoa’s SDS and NAPA as well as other policy and 

planning instruments. The main challenges identified by the CRIP include floods, storm events (with 

associated strong winds and high seas), coral bleaching and drought. The proposed LDCF project is 

aligned with the CRIP’s priority areas of intervention including inter alia transport infrastructure, 

agriculture, flood protection, civic engagement and participation. 

 

II. The USAID Climate Change Adaptation Project Preparation Facility for Asia and the 

Pacific (USAID Adapt Asia-Pacific) 

The USAID Adapt Asia-Pacific project is a project of the USAID Regional Development Mission 

for Asia that works with nations in the Asia-Pacific region to improve their access to the existing pool 

of financing for climate change adaptation interventions. The project is designed to share information 

and best practices about climate fund requirements and to support governments to both build the 

capacity necessary and actually access the adaptation funds that are presently available, both 

internationally and from other sources such as domestic budgets and the private sector. To 

complement the project’s knowledge management, training and project preparation efforts, USAID 

Adapt Asia-Pacific also organizes an annual forum, providing a space for countries in the region to 

network and engage in dialogue on issues related to accessing climate change adaptation financing. 
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USAID Adapt Asia-Pacific promotes regional networking as well as gender and other social equity 

issues158. 

 

III. Pacific Adaptation to Climate Change 

The “Pacific Adaptation to Climate Change (PACC)” (GEF Special Climate Change Fund (SCCF) 

Grant: US$13,125,000; Australian Government: US$7,800,000; PIC Governments: US$44,303,799; 

SPREP: US$100,000; UNDP: US$100,000) is a region-wide systematic framework to combat 

climate change. The first major climate change adaptation initiative in the region, the PACC, has 

helped partner countries to lay the groundwork for more resilient Pacific communities that are better 

able to cope with climate variability today and climate change tomorrow.  Efforts that are focused on 

three key development areas: food production and food security, coastal management and water 

resources management. The Pacific Adaptation to Climate Change (PACC) project is supporting the 

integration of climate change risks into policy frameworks and the implementation of community-

based adaptation measures in 14 countries throughout the Pacific.  

 

These actions are intended to increase resilience in three key development sectors: water resource 

management, coastal zone management, and food production and food security. In Samoa, the PACC 

project aims to enhance the adaptive capacity of coastal communities, their socio-economic activities 

and the infrastructure they rely on. By integrating climate risks considerations into coastal community 

defense and erosion control, PACC Samoa will increase the resilience of its coastal communities and 

infrastructure to the impacts of climate change. PACC Samoa aims to improve the adaptive capacity 

of its coastal communities by incorporating climate risks 

into key development sectors. By reinforcing existing coastal infrastructure, planting coastal 

vegetation and promoting coastal resource use changes (e.g. reducing sand-mining by local 

communities, promoting conservation), climate-induced degradation and erosion of coastal areas and 

infrastructure is being reduced. 

 

IV. Pacific Resilience Program (PREP) 

The Pacific Resilience Program (PREP) is a ‘Series of Projects’ articulated in two Phases at this stage, 

with the potential of a third and/or fourth phase in the future. The regional approach of the Program 

will help PICs to: (i) strengthen early warning and preparedness; (ii) create a framework for stronger 

and prioritized investments in resilience and retrofitting of key-public assets to meet international 

recognized resilience standards; and (iii) improve the post-disaster response capacity of the countries 

through strengthened financial resilience to disaster events. These objectives are critical, given the 

increasing frequency and severity of disasters in the region. Importantly, the regional approach will 

allow for economies of scale, standardized approaches, improved coordination of climate resilience 

and disaster risk mitigation (DRM) efforts, and spreading risk across the region. 5. The initial 

participants for Phase I of the PREP are Samoa, Tonga, the Republic of Marshall Islands (RMI), 

Vanuatu, the Pacific Islands Forum Secretariat (PIFS) and the Secretariat of the Pacific Community 

(SPC). The participating Phase I countries and potential Phase II countries all have a high risk profile 

and are subject to frequent rapid onset disasters, and all (apart from FSM & Fiji) have been part of 

the Pacific Catastrophe Risk Assessment and Financing Initiative (PCRAFI) scheme, which the PREP 

will build on. 

 

V. Small Islands States Resilience Initiative (SISRI)  

The Small Island States Resilience Initiative (SISRI) is a multi-phase, global program established in 

response to calls by Small Island States for greater and more effective assistance to build their 

                                                 
158 www.adaptasiapacific.org 

http://www.adaptasiapacific.org/
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resilience to climate change and natural disasters. The goal of SISRI is to support Small Island States 

in reducing climate and disaster risks to their populations, assets, ecosystems and economies. The 

Initiative will fund priority investments for resilience and Technical Assistance, as well as building a 

strengthened knowledge base and developing a community of practice. 

 

VI. Pacific Islands Ridge-to-Reef National Priorities – Integrated Water, Land, Forest and 

Coastal Management to Preserve Biodiversity, Ecosystem Services, Store Carbon, Improve 

Climate Resilience and Sustain Livelihoods” program (R2R) 

The GEF Council at its 44th meeting in June 2014 approved the UNDP/UNEP/FAO multi-focal area 

“Pacific Islands Ridge-to-Reef National Priorities – Integrated Water, Land, Forest and Coastal 

Management to Preserve Biodiversity, Ecosystem Services, Store Carbon, Improve Climate 

Resilience and Sustain Livelihoods” program, the goal of which is to maintain and enhance Pacific 

Island countries’ ecosystem goods and services (provisioning, regulating, supporting and cultural) 

through integrated approaches to land, water, forest, biodiversity and coastal resource management 

that contribute to poverty reduction, sustainable livelihoods and climate resilience. This goal will be 

achieved through a series of national multifocal area ‘Ridge to Reef’ (R2R) demonstration projects 

which will support and address national priorities and development needs while delivering global 

environmental benefits in line with GEF focal area strategies (Biodiversity, Land Degradation, 

Climate Change Mitigation, International Waters) and Climate Change Adaptation. Samoa is taking 

a different approach using LDCF resources. The occurrence of natural disasters underlines the 

vulnerability of Samoa and the need for a coordinated response that protects the lives and assets of 

the communities. The Government of Samoa through the LDCF programme intends to address the 

barrier of a fragmented policy and programmatic approach, by putting in place an enabling framework 

that will guide interventions on climate change adaptation/mitigation and 

DRR/DRM, and will make CC a priority of ‘economic and social concern’. This will reflect integrated 

approaches and contribute to the R2R programme. 

 

To support the ongoing development of ‘Ridge to Reef’ and ‘Community to Cabinet’ approaches in 

Pacific PICS through the abovementioned multi-focal area R2R program, the GEF Council approved 

the development of an International Waters project entitled “Ridge to Reef: Testing the Integration 

of Water, Land, Forest and Coastal Management to Preserve Ecosystem Services, Store Carbon, 

Improve Climate Resilience and Sustain Livelihoods in Pacific Island Countries”. This regional 

project will be implemented by the United Nations Development Program through the Applied 

Geoscience and Technology Division of the Secretariat of the Pacific Community in partnership with 

the 14 Pacific Island Countries to improve the integration of water, land, forest and coastal 

management required to fashion sustainable futures for island communities. The project also aims to 

address the recent high-level recognition and calls for results-based approaches to the management 

of development assistance programmes and projects, and will provide support in areas of 

coordination, capacity building, technical assistance, and monitoring and evaluation for the operation 

of the broader Pacific R2R program. Importantly, the project will build on nascent national processes 

built in the previous GEF IWRM project to foster sustainability and resilience for each participating 

island nation through: reforms in policy, institutions, and coordination; building capacity of local 

institutions to integrate land, water and coastal management; establishing evidence-based approaches 

to ICM planning; and improved consolidation of information and data required to inform cross-sector 

R2R planning approaches. These processes are being sustained. It is envisaged that this project will 

also focus much attention on harnessing support of traditional community leadership and governance 
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structures to improve the relevance of investment in 

integrated land, water, forest and coastal management159. 

 

VII. Pacific Catastrophe Risk Assessment and Financing Initiative (PCRAFI) 

The Pacific Catastrophe Risk Assessment and Financing Initiative (PCRAFI) is a joint initiative 

between the Secretariat of the Pacific Community through its Applied Geoscience and Technology 

Division (SPC-SOPAC), the World Bank, and the Asian Development Bank, with financial support 

from the government of Japan, the Global Facility for Disaster Reduction and Recovery (GFDRR), 

and the European Union, and with technical support from Air Worldwide, New Zealand GNS 

Science, and Geoscience Australia. 

The initiative aims to provide the Pacific Island Countries (PICs) with disaster risk modelling and 

assessment tools for enhanced disaster risk management, and to engage PICs in a dialogue on 

integrated financial solutions to increase their financial resilience to natural disasters and climate 

change. The initiative is part of the broader agenda on disaster risk management and climate change 

adaptation in the Pacific region (PCRAFI, 2015). PCRAFI provides tools to support ex-ante disaster 

risk reduction measures, such as planning, emergency preparedness, climate change adaptation, 

disaster risk financing, and post disaster support such as rapid assessments. In addition, three on-

going Bank operations support climate resilience activities in the roads sector. 

The Pacific Disaster Risk Financing Initiative (DRFI) Program is one application of the PCRAFI. 

The Pacific DRFI Program enables countries to increase their financial resilience against natural 

disasters by improving their capacity to meet post-disaster funding needs without compromising their 

fiscal balance. The program is built upon a three-tiered approach to disaster risk financing. The 

different tiers align to the basic principles of sound public financial management, such as the efficient 

allocation of resources, access to sufficient resources, and macroeconomic stabilization. The three 

tiers acknowledge the different financial requirements associated with different levels of risk 

(PCRAFI, 2015): 

 

(a) self-retention, such as a contingency budget and national reserves, to finance small but recurrent 

disasters; 

(b) a contingent credit mechanism for less frequent but more severe events; and 

(c) disaster risk transfer (such as insurance) to cover major natural disasters. 

 

2.2.2 National programmes 

 

i. Enhancing Resilience of Samoa’s Coastal Communities to Climate Change (AF project 2012-

2016).   

The “Enhancing Resilience of Coastal Communities of Samoa to Climate Change or ‘’the AF 

project” seeks to enhance the resilience of coastal communities through a set of interventions at the 

community and sub-national policy levels. The project will implement on-the-ground coastal 

adaptation measures, addressing climate change impacts on key infrastructure elements and coastal 

ecosystems. In addition to this, and to ensure that investments are long-lasting and sustainable, it will 

strengthen institutional policies and capabilities to provide an enabling environment for climate 

resilient coastal development. The programme aims “to strengthen the ability of Samoan communities 

and public services to make informed decisions and manage likely climate change-driven pressures 

in a proactive, integrated and strategic manner.” The bulk of the programme will focus on making 

improvements to infrastructure in ways that will help Samoan communities adapt to climate change. 

                                                 
159 R2R project document, 20 
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Before building begins, the programme proponents intend to assist 25 districts with reviewing their 

coastal infrastructure management plans, which are community based plans focusing upon response 

planning for individual villages taking into account their particular geographical circumstances and 

the community‘s perceptions of their needs. The plans will be updated to integrate climate change-

induced disaster risk management principles, adopting a Watershed and Ridge to Reef Management 

approach. In addition, village hazard zone relocation plans, taking climate risks into account, will be 

formulated in at least 15 villages in selected districts. Any new construction will be a result of these 

consultations on coastal infrastructure and village relocation. Finally, the programme intends to 

capture key lessons learned and building capacity improvements in ways that will ensure they can be 

sustained in the future as a core activity of the government160. 

 

Adaptation Fund-supported project titled “Enhancing resilience of coastal communities of Samoa to 

climate change” (hereafter referred to as the AF project). The AF project follows a similar approach 

to the PPCR (see below), but operates in different districts. CIM Plans will be reviewed and updated 

in 25 districts to develop CIM-2 Plans. On the basis of these revisions, the AF project will implement 

prioritised investments into climate resilience in these 25 districts. This will follow the same approach 

as the PPCR to ensure complementarity. In addition, the AF project will implement the following 

measures for building climate resilience: 

 

 climate-proofing of coastal roads in at least 10 districts; 

 shoreline protection in at least 10 districts; 

 enhanced water supply in least 5 districts; and 

 flood protection in at least 5 districts. 

 

The AF-project foresees the upgrading of the Vaimauga West CIM-2 plan, which is of main interest 

to the current feasibility study. 

 

ii. The Pilot Programme for Climate Resilience (PPCR); the R2R project’s Samoan local 

chapter 

“Pacific Islands Ridge-to-Reef National Priorities – Integrated Water, Land, Forest and Coastal 

Management to Preserve Ecosystem Services, Store Carbon, Improve Climate Resilience and Sustain 

Livelihoods” allows for country pilot programmes, such as the Samoa Pilot Programme for Climate 

Resilience (PPCR). The PPCR will demonstrate investments into climate-resilient infrastructure. The 

West Coast Road linking Apia to Faleolo International Road will be rehabilitated to reduce its 

vulnerability to flooding and coastal inundation. The PPCR will support technical assistance for 

design and construction of the road infrastructure. Building on this, the PPCR will also prepare a 

vulnerability assessment and improvement programme detailing climate-resilient options for 

Samoa’s entire road network. 

 

In addition, the PPCR will implement prioritised interventions from the CIM-2 Plans in 16 districts. 

Current CIM plans include risk management options that mainly comprise the construction of 

seawalls and other “hard” infrastructure interventions that focus on protection of community assets. 

The revised CIM-2 Plans will include measures for enhancing the climate resilience of ecosystems to 

secure the provision of ecosystem goods and services such as erosion control and storm protection. 

These activities will build on practices such as rehabilitation of mangroves and coastal marshes, 

which have proven effective for reducing climate risks in Samoa. These “soft” interventions will be 

                                                 
160 https://www.adaptation-fund.org/project/enhancing-resilience-of-samoas-coastal-communities-to-climate-change/ 
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designed to complement the investments in “hard” infrastructure in an approach that has proven to be 

more cost-effective and sustainable than implementing either of these approaches in isolation161. 

 

ii. Strengthening Multi-Sectoral Management of Critical Landscapes (SMSMCL 2013-2017) 

The “Strengthening Multi-Sectoral Management of Critical Landscapes” project (LDCF USD 

$4.9 million; co-financing by Small Grants Programme) will assist the Government of Samoa achieve 

its long‐term goal of productive landscapes protected and sustainably managed to mitigate land 

degradation and to increase soil carbon sequestration so as to contribute to poverty alleviation and 

mitigation and adaptation to climate change impacts.  The over-arching objective of the project is to 

strengthen and increase the capacities of the different national land development sectors to work 

together in a more integrated and coherent way at addressing the land degradation and soil 

conservation issues of the country, and developing the means to achieve the culture of sustainable 

land management practices both at the macro and national level of land management policy and 

planning processes and at micro or local grassroots level of land use technologies and practices. The 

expected project outcomes are: 1. Communities and farmers are able to undertake and benefit from 

integrated land and water management on their traditionally owned lands composed of different 

ecosystems and agriculture, fisheries and livestock production systems (Initial allocated budget USD 

4,162,337); and 2. Strengthened national enabling environment to promote integrated landscape 

management through local households and communities (Initial allocated budget USD 

500,000).  Through the support of this project, it is expected at least 62,730 ha of agricultural and 

forest land will have improved soil and water conservation and management practices. These will 

include at least 18,000 ha cultivated with ecologically sustainable traditional practices bolstered by 

integration with environmental friendly climate and pest resistant crop varieties, mixed cropping, 

organic farming, agroforestry, integrated nutrient management, contour/alley/terracing farming and 

other 43,800 ha covered with indigenous tree plantations under community management. 

 

iii. Enhancing the Resilience of Tourism Reliant Communities to Climate Change Risks 
(ICCRITS 2013 – 2017) 

The ‘Enhancing the resilience of tourism reliant communities to Climate Change risks” project (Total 

budget USD 19,238,500; LDCF USD 1,950,000; Government of Samoa USD 13,688,500, UNDP: 

USD 3,600,000) aims to enhance the resilience of tourism‐reliant communities to climate change 

risks. This will be achieved by integrating climate change into development policy and instruments, 

and investing in adaptation actions supporting tourism reliant communities (NAPA priority). The 

project will revise planning processes, regulations and financial instruments relating to tourism 

operators in Samoa. The expected project outcomes are: 1. Climate change adaptation mainstreamed 

into tourism‐related policy instruments and public‐private partnerships (Initial allocated budget USD 

330,758). LDCF resources will be used to integrate climate change aspects into the Samoa Tourism 

Development Plan and management of Tourism Development Areas (TDAs). Resources will be used 

to establish financial support schemes and risk transfer mechanisms, develop a sector-tailored early 

warning system, and implement concrete adaptation measures in high priority tourism-reliant 

communities and tourism sites targeting the management of coastal infrastructure, water resources, 

shore line and tourism resources including recreational activities. 

 

iv. Integrating Climate Change Risks into the Agriculture and Health Sectors in Samoa 
(ICCRAHS 2009-2013) 

                                                 
161Rao N.S., Carruthers T.J.B., Anderson P., Sivo L., Saxby T., Durbin, T., Jungblut V., Hills T., Chape S. 2013. An economic analysis of ecosystem-
based adaptation and engineering options for climate change adaptation in Lami Town, Republic of the Fiji Islands. A technical report by the Secretariat 

of the Pacific Regional Environment Programme. Apia, Samoa. 
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The “Integrating Climate Change Risks into the Agriculture and Health Sectors & Integration of 

Climate Change Risk and Resilience into Forestry Management” (LDCF US$4,400,000; Government 

US$970,000; Other Donors US $3,660,000) project integrated climate risks into agriculture and 

health sectors and into forestry management.  Recognizing the need for an integrated approach to 

national adaptation priorities, the project looked at three selected NAPA priority areas namely (i) 

Climate Early Warning Systems (CLEWS); (ii) Agriculture and Food Security; and (iii) Climate 

Health. The project aimed to develop and demonstrate the value of a robust climate information and 

early warning system to support adaptive planning and preparedness in the agriculture and health 

sectors, and enable a transfer of lessons learnt from these target sectors to other development sectors. 

CLEWS will provide a consistent point of departure to support climate resilient planning processes 

in other government departments. While ICCRAHS has focused on the agriculture and health sectors, 

it has made major contributions to the enhancement of climate early warning systems and services 

(CLEWS) also benefiting the forestry sector.  Together, the projects have led to improved knowledge 

transfer and increased cooperation among the Ministries of Natural Resources and Environment 

(MNRE), Agriculture and Fisheries and the National Health Service. 

 

v. Integration of Climate Change Risk and Resilience into Forestry Management (ICCRIFS 

2011‐2015) 

The Goal of the ICCRIFS Project is to Integrate climate change risk and resilience enhancement into 

forestry management in Samoa while its Objective is to Increase the resilience and adaptive capacity 

of Samoa’s forest areas and communities dependent on them for livelihoods to the threat of climate 

change through targeted interventions in lowland agroforestry and upland native forestry areas to 

help mitigate the impacts of extreme climate events and the potential threats of climate change. The 

project targets the following 3 closely interrelated outcomes:  

 

a) Climate change risks and resilience are integrated into forestry policy frameworks 

b) Climate resilient agro-forestry and forestry techniques are demonstrated in lowland and upland 

areas 

c) Project knowledge and lessons learned are captured, analyzed and disseminated. 

The project is funded by the Global Environment Facility (GEF) and implemented by the Forestry 

Division of the Ministry of Environment and Natural Resources (MNRE), Government of Samoa, 

and the United Nations Development Programme (UNDP). 

 

vi. Samoa Agriculture Competitiveness Enhancement Project (SACEP 2012 – 2017) 

The development objective of the WB “Agriculture Competitiveness Enhancement Project” (US$ 

16.16 million) is to support fruit and vegetable growers and livestock producers to improve their 

productivity and take greater advantage of market opportunities. There are three components to the 

project. The first component of the project is livestock production and marketing. The objective of 

this component will be to encourage interested livestock producers to upgrade livestock, improve 

husbandry practices and stock management, make productivity enhancing on-farm investments, and 

improve the quality of meat sold in the local market. The second component of the project is fruit and 

vegetable production and marketing. The objective of this component will be to enable interested fruit 

and vegetable growers to have access to new, higher yielding varieties, adopt improved technology 

and production techniques, make productivity enhancing on-farm investments, and organize 

themselves to strengthen their presence in the market and meet the demands of local retailers and 

foodservice operators for year-round supplies of fresh fruits and vegetables. The third component of 

the project is institutional strengthening. The objective of this component will be to improve the 

effectiveness of agricultural institutions (government and non-government) providing extension and 

adaptive research services to Samoan farmers; and the ability of these same institutions working 
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individually or in collaboration with each other to implement and monitor the project effectively 

(WB, 2012)162. 

 

vii. Asian Development Bank-supported agribusiness initiative 

The Samoa Agribusiness Support Project (ADB Financing: US$ 5,000,000; Non-ADB Financing: 

US$ 5,340,000) The project will promote commercializing and exporting agricultural produce and 

processed products along agro-value chains to stimulate agriculture's role in economic growth and 

poverty reduction in Samoa. It will provide business support services and financing to agribusinesses. 

 

viii. EU Budget Support to the Samoan Water & Sanitation sector (2014 to 2020) 

The Commission has adopted the National Indicative Progamme for The Independent State of Samoa 

for the period 2014 to 2020, point 3.1 Water & Sanitation of which provides for the following 

priorities: "to enhance environmental sustainability and resilience to climate change and natural 

disasters and to contribute to the transition to a green economy in order to ensure inclusive and 

sustainable growth for human development". Initial EDF contribution was EUR 17.2 million. In June 

2016, the European Union and Government of Samoa signed a new Agreement for €20.2 million/SAT 

58 million [US$22.7 million] in Water and Sanitation163. The purpose of the agreement is to provide 

financial assistance to Samoa to support the implementation of the Samoa water and sanitation policy 

of "Reliable, clean, affordable water and basic sanitation within the framework of Integrated Water 

Resources Management, for all the people in Samoa to sustain health improvements and alleviate 

poverty". The action will focus notably on policy elements which are highly relevant to Climate 

Change adaptation such as watershed management plans, community extension services within 

critical watershed areas and the development of an early flood warning system. Ultimately the 

initiative will contribute to strengthen the Sector Governance, improve Watershed Management and 

increase access to Clean, Reliable and Affordable Water for all Samoans. 

 

ix. Civil Society Support Programme (CSSP) 

The Civil Society Support Program (CSSP) has been in operation in Samoa since December, 2010. 

The Program is implemented through the Samoan Government’s Ministry of Finance, with funding 

support from the Australian Agency for International Development (AusAID) and the European 

Union (EU). The CSSP provides a source of funding available for community-based organisations 

(CBOs) and individuals to implement local-level development projects. CBOs and communities also 

receive training to enhance their ability to successfully apply to these sources of funding. The training 

is primarily provided through the Samoa Umbrella for Non-Governmental Organisations (SUNGO) 

and covers: i) project identification and prioritisation; ii) proposal writing and application; iii) project 

management and procurement; and iv) financial management and M&E. The activities that are 

undertaken mainly comprise construction of household and community assets. As such, the types of 

projects funded through these programmes focus on conventional socio-economic benefits. At 

present, there is no particular emphasis on using such funding for building climate resilience, for 

example by prioritising projects that will retrofit community assets following the “build back better” 

approach. As a result, the sustainability of benefits delivered to communities by such projects are 

likely to be threatened by climate change. 

 

x. Disaster Management Programme 

The national Disaster Management Programme has developed some Village Disaster Risk 

Management Plans (VDRMPs) for disaster risk reduction and response. Implementation of these 

                                                 
162 http://www.worldbank.org/projects/P115351/samoa-agriculture-competitiveness-enhancement-project?lang=en 
163 http://www.pireport.org/articles/2016/06/16/eu-samoa-sign-227-million-water-and-sanitation-deal 
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plans has been facilitated by MNRE’s Disaster Management Office in collaboration with inter alia 

the Samoan Red Cross. VDRMPs include household surveys to identify specific vulnerabilities to 

disasters. These surveys are then used to inform plans for disaster preparation and response, such as 

planning of evacuation routes. However, these plans have only been developed for ~40 of the more 

than 300 villages in the country. Consequently, a large number of communities have yet to develop 

and implement local-level plans for coordinating disaster preparedness and response. These 

communities remain extremely vulnerable to the increased incidence of climate-induced natural 

disasters expected under future climate scenarios. 

 

xi. ADB Water Supply, Sanitation and Drainage Project & Community Sanitation Project 

ADB has supported flood mitigation and wastewater infrastructure through the Water Supply, 

Sanitation and Drainage Project and is helping to improve the sanitation system for households 

through the Community Sanitation Project. 

 

xii. UNDP/GEF/UNV– Community Based Adaptation (delivered through GEF/Small Grants 

Programme) 

This Programme assisted communities in dealing with Climate Change issues. The programme 

recognized that the people in small communities are the most severely affected by climate change 

impacts, but are often the least equipped to cope and adapt. It was therefore the priority of the 

programme to build the resilience of the communities to adverse effects of climate change in various 

areas such as sea level rise, coastal erosion, land degradation, flooding and other areas identified in 

the Samoa country analysis. 

 

The CBA programme sought to encourage systematic change in national adaptation related policy 

through evidence based results from a portfolio of community driven climate change risk 

management projects. The programme promoted global learning related to community adaptation by 

sharing lessons from a range of initiatives focusing on natural resource management. The programme 

was a collaboration led by the UNDP with financing from the Global Environment Facility (GEF). 

The GEF Small Grants Programme (SGP) was the delivery mechanism. The UN volunteers partnered 

with UNDP and GEF-SGP to enhance community mobilization, recognize volunteers‘ contribution, 

and ensure inclusive participation around the project, as well as to facilitate capacity building of 

partner NGPs and CBOs. In addition, funding was provided by AusAID. 

 

xiii. UNDP-GEF project “Capacity for Implementing Rio Conventions in Samoa” (or the RIO-

project 2014 - 2017) 

This project will assist the Government of Samoa to meet its obligations under the three Rio 

Conventions by catalyzing better decisions for the global environment. This will be achieved through 

the mainstreaming and promotion of the Rio Conventions into national development plans, and the 

strengthening of inter-ministerial cooperation and participatory approaches. As appropriate, the 

strengthening of legislative and regulatory instruments will help further institutionalize capacities 

developed under the project. The project will help improve public awareness to strengthen the 

understanding of Samoa on the important linkages between national sustainable development 

priorities. 

 

The objectives of this targeted cross-cutting capacity development project are to strengthen technical 

and institutional capacities for more effective implementation of the three Rio Conventions. This 

objective will be met by three interlinked components: Component 1 sets out to assess and strengthen 

existing legal instruments, tools and mechanisms to integrate Rio Convention provisions as well as 

strengthen the basis upon which the Rio Conventions can be implemented. Component 2 is to 
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strengthen the institutional and individual capacities of the key implementing agencies to support the 

implementation of the Rio Conventions. This component is crucial as it comprises a broader set of 

capacity development activities that serve to reinforce the resilience and institutional sustainability 

of project outcomes. This includes the strengthening of data, information and knowledge management 

systems and processes which will contribute to the design and implementation of a comprehensive 

training programme and public awareness campaign targeting technical staff, parliamentarians, legal 

officers, community authorities as well as a range of other stakeholders. Component three sets the 

basis upon which the development of monitoring and evaluation tools will be developed through a 

participatory process as well as a set of learning by doing activities, to integrate Rio Convention 

obligations into national development plans and sector plans. Part of the project implementation is 

the drafting of a Land Management Bill. 

 

xiv. Economy Wide Adaptation to Climate Change (EWACC 2014-2020) 
The “Economy Wide Adaptation to Climate Change (EWACC)” (LDCF/UNDP/Govt financing of 

US$12,000,000) This project foresees the further mainstreaming of adaptation efforts into sector 

policies. Under the EWACC, an integrated watershed resource management plan (IWRMP) for the 

Greater Apia area was developed to identify the root causes of climate vulnerability and outline 

strategies for reducing the risks posed by climate-induced disasters. The IWMP follows the “Ridge-

to-Reef” principle with an integrated approach to building climate resilience and protecting 

community livelihoods/assets. On the basis of the IWMP, the EWACC project is in the process of 

developing the first stage of flood protection infrastructure, particularly for the Vaisigano River. The 

construction of climate-resilient riverbank protection will assist in safeguarding some communities 

and physical infrastructure from flooding associated with extreme weather events although the needs 

are far bigger than that currently being designed. The IWRMP provides for a mix of “hard” (i.e. 

structural) and “soft” (i.e. non-structural) adaptation measures to build climate resilience that would 

be thoroughly assessed as part of its design.  

 

This project foresees, among others, the further mainstreaming of adaptation efforts into sector 

policies. Under the EWACC, an integrated watershed resource management plan (IWRMP) for the 

Greater Apia area was developed to identify the root causes of climate vulnerability and outline 

strategies for reducing the risks posed by climate-induced disasters. The IWMP follows the “Ridge-

to-Reef” principle with an integrated approach to building climate resilience and protecting 

community livelihoods/assets. On the basis of the IWMP, the EWACC project is in the process of 

developing the first stage of flood protection infrastructure, particularly for the Vaisigano River. The 

construction of climate-resilient riverbank protection will assist in safeguarding some communities 

and physical infrastructure from flooding associated with extreme weather events, although the needs 

are far bigger than that currently being designed. The IWRMP provides for a mix of “hard” (i.e. 

structural) and “soft” (i.e. non-structural) adaptation measures to build climate resilience that would 

be thoroughly assessed and costed as part of its design.  

 

The solutions proposed under EWACC are expected to be less costly and provide protection to more 

beneficiaries than the exclusive implementation of hard infrastructure. In particular, up-stream 

interventions will reduce the likelihood and intensity of potential disaster events while down-stream 

interventions will reduce the exposure of infrastructure and assets to such risks. This blended 

approach will reduce both the risk of disaster events occurring as well as the impact of a 1-in-20 year 

event.  As a result, at least 12,000 beneficiaries within Greater Apia communities are expected to 

experience a reduced threat to their lives and livelihoods due to the project, as well as fewer economic 

losses caused by climate-induced disasters.  
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xv. Enhanced Road Access Project (ERAP 2014 - 2018) 

The program development objective (PDO) is to restore key road sector assets damaged by extreme 

weather events and enhance the climate resilience of critical roads and bridges in Samoa. Emergency 

project prepared by the World Bank in liaison with the Land Transport Authority in response to 

damages & losses to land transport infrastructure as a result of Tropical Cyclone Evan that struck 

Samoa in December, 2012. The development objective of the Enhanced Road Access Project (ERAP) 

for Samoa is to restore key road sector assets damaged by extreme weather events and enhance the 

climate resilience of critical roads and bridges in Samoa. The project has three components. The first 

component is road and bridge reconstruction. This component will help to repair roads and bridges 

damaged by tropical cyclone Evan (TCE), and upgrade, rehabilitate and or reconstruct existing road 

sector assets to higher standards to strengthen resilience to climate change and extreme weather 

events. The second component is technical assistance. Funding will be provided to support 

institutional and regulatory reforms for road sector assets management and maintenance, including 

measures to strengthen local capacity, and to increase the sustainability of sector investments. 

Attention will be given to: (i) revising standards for maintaining and constructing roads and bridges 

to be more climate resilient; (ii) updating legal, regulatory, and enforcement arrangements for 

enforcing axle load limits, which will support the Bank's Development Program Operation (DPO); 

(iii) strengthening land transport authority's (LTA's) technical capacity to effectively plan and manage 

the sector, including developing a bridge maintenance program; and (iv) addressing emerging priority 

issues that can have an impact on the Government's ability to create more climate resilient road sector 

assets. The third component is project management. The services of a firm to support implementation 

will be financed through the project. The same firm will support implementation of both Enhancing 

the Climate Resilience of the West Coast Road Project (CRWCR) and ERAP, both of which will be 

implemented by LTA (WB, 2013)164. 

 

xvi. Two Million tree planting campaign 

The first “One Million Tree Planting Campaign” was a program initiated by the Minister of Natural 

Resources & Environment at the time with the focus to respond to the impacts of climate change 

through rehabilitation of degraded forest areas.  The campaign lasts for three years from 2009 to 2012 

with tremendous support from all the relevant stakeholders from the Government Ministries (MAF, 

MWCSD, MESC) and Non-Government Organizations (METI, WIBDI).  At the end of the final year 

the total counts of the trees dispatched and planted with include mostly native and fruit trees reached 

more than one (1) million.  It was a successful program due to the significant input incorporated by 

all the relevant stakeholders and the support of communities through their forestry planting activities. 

The Two Million Tree Planting Campaign 2015-2020165 officially launched during the Water and 

Forestry Day on 24th April 2015.  It aims to increase Samoa’s forest cover and the protection of its 

natural biological diversity with sustainable development and management of forest and agriculture 

plantations to secure food supply for better livelihoods and to minimize climate change impacts for 

Samoa. The campaign is a positive response of Samoa to climate change impacts affecting its natural 

resources and environment. The campaign contributes to the Samoa NDC as presented at the COP21 

UNFCCC meeting. It targets the following Outcomes; 1. To increase forest cover, forest mitigation 

and adaptation through the sustainable development and management of forests and water resources; 

2. To promote the conservation and protection of biological diversity and habitats; 3. To promote 

food security, energy efficiency and renewable energy and economic benefits for sustainable 

livelihoods; 4. To strengthen management of land and soil resources through adoption of sustainable 

land management practices and replanting of land degraded areas; 5. Monitor and maintain nursery 

                                                 
164 http://documents.worldbank.org/curated/en/142021468304469637/Samoa-Enhanced-Road-Access-Project 
165 GoS, 2015. TWO MILLION TREE PLANTING CAMPAIGN, NATIONAL STRATEGY AND ACTION PLAN, April 2015 – April 2020 
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facilities, tools and planting materials for a sustainable management of the tree planting campaign; 

and 6. To launch nation- wide awareness programs and disseminate relevant information for capacity 

building. By the end of the project, at least 800ha of degraded forestry and watershed areas are planted 

with native resilience trees with exotic and crop trees planted in agricultural farms and estate land 

(GoS, 2015). A budget of 60.000 SAT was allocated from the partly unspent budget of the ICCRIFS 

project to implement some of the activities (2.1, 6.1 and 6.2) of the campaign, which has an estimated 

full budget of 560.000 SAT. 

 

2.3. Institutional Framework 

 

Samoa is very efficient in coordinating and managing climate change response activities, including 

administering external assistance to support this. A number of development partners are active in 

Samoa, including Australia, the European Union, China, Japan, New Zealand, the World Bank, the 

Asian Development Bank and the United Nations Development Programme. Development assistance 

makes up around 15% of GDP. The multi-donor contributions are well coordinated by the Aid 

Coordination Division, located in the Ministry of Finance (MoF). This has resulted in a number of 

multi-donor, multi-year sector-wide programmes. This includes a three-year public sector investment 

programme that has been formulated and integrated into the budgetary process. Development partners 

work through the Aid Coordination Division. When development and related proposals are approved 

by the Cabinet Development Committee, and require external financing, they are then processed 

through the Aid Coordination Committee, chaired by Prime Minister, before submission to 

development partners (AF-fund proposal, 2011). Table 27 provides an overview of the Samoan 

ministries (dated 2014). 

 

Table 27: Samoa’s ministries as of March 2014; Source: UNDP, 2015) 

 

Ministry of Agriculture 

(MAF) 

Fisheries; Crops; Livestock; Quarantine; Research 

Ministry of Commerce, 

Industry & Labor (MCIL) 

Industrial relations; OSH; Fair Trading & CODES; 

Apprenticeships; Investment Promotion; Industry 

development 

Ministry of Communications 

& Technology (MCIT) 

National Radio; Telecommunications & Postal 

Service; Rural connectivity programme; MDG LED 

Screen 

Ministry of Education, 

Sports & Culture (MESC) 

Education, Sport & Culture (museum and archives) 

Ministry of Foreign Affairs 

& Trade (MFAT) 

Foreign Services; Scholarships; Political Focal Point 

for all Conventions & Treaties 

Ministry of Justice and 

Courts Administration 

(MJCA) 

Courts; Correction & Enforcements; Legal, Policy & 

Censorship; Mediation & Registration 

Ministry of Natural 

Resources and Environment 

(MNRE) 

Disaster Management; Environment & Conservation; 

Forestry; GEF Advisory Services; Land 

Management; Meteorology; Planning & Urban 

Management; Renewable Energy; Water Resources; 

Technical services 
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Ministry of Finance (MOF) Economy; Budget; Procurement; Aid Coordination & 

Debt Management; State Owned Enterprises; Climate 

Resilience Investment Coordination 

Ministry of Health Health professionals & Enforcement Service; 

National hospitals 

Ministry of Revenue Revenue 

Ministry of the Prime 

Minister & Cabinet (MPMC) 

Prime Minister, Cabinet; Immigration; Transnational 

Crimes Unit; Policy Implementation & Monitoring 

Unit 

Ministry of Women, 

Community & Social 

Development (MWCSD) 

Women, Internal Affairs; Youth 

Ministry of Works & 

Transport Infrastructure 

(MWTI) 

Civil aviation; maritime; land & transport; asset 

management & building; policy &planning 

 

Figure 48: Institutional arrangements for CCA and other climate-related activities in Samoa166 

 

The National Climate Change Country Team (NCCCT), which was established in 1999, provides 

more direct coordination of climate-related activities. This covers initiatives funded by donors as well 

as through the national budget. Key members of the NCCCT are the Chief Executive Officers of 

relevant government ministries and representatives of civil society and the private sector (Figure 48). 

The NCCCT is an important coordinating as well as a policy-relevant technical mechanism for a 

whole-of-country response to climate change (AF-fund proposal, 2011). 

 

The MoF coordinates the flow of, and accountability for, financial resources while the Ministry of 

Foreign Affairs coordinates interactions with the United Nations Framework 14 Convention on 

                                                 
166 Disaster Risk Reduction & Climate Change Adaptation in the Pacific; An Institutional and Policy Analysis 
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Climate Change (UNFCCC) and other international and regional institutions. Samoa signed the 

Convention in 1992. In 2010 the MoF was designated as the National Implementing Entity for the 

Adaptation Fund as well as the Designated National Authority for the Clean Development Mechanism 

(AF-fund proposal, 2011). 

 

 
Figure 49: Institional arrangements for climate change responses in Samoa. Source: AF Fund 

proposal, 2011. 

 

MNRE is the ministry responsible for developing the key policy and planning documents that guide 

climate change programmes in Samoa. This includes the National Policy Statement on Climate 

Change (2007) and the NAPA. The Meteorology Division of the MNRE serves as the secretariat for 

the NCCCT (Figure 2). The MNRE is the agency responsible for the overall oversight of the 

implementation of Samoa’s adaptation and mitigation activities. Implementation is carried out by 

relevant ministries. The MNRE also plays a major role in developing strategies, policies and 

coordinating adaptation measures. The Ministry of Finance provides macro-economic planning 

framework and support for climate change programmes via the Economic Policy and Planning 

Division as well as the Pilot Project for Climate Resilience Division. The MOF have also established 

an assurance process that is undertaken by the Aid Coordination Division. Other key Government 

agencies include the Ministry of Health, the Ministry of Agriculture and Fisheries, the Samoa Water 

Authority (SWA), Ministry of Works, Transport and Infrastructure (MWTI) and the Electric Power 

Corporation (EPC) (AF-fund proposal, 2011). 

 

Samoa has moved towards adopting a programmatic approach to CCA. This is evidenced by the CRIP 

which has set out the overall programmatic approach in Figure 50 below (AF-fund proposal, 2011). 
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Figure 50: GoS overall programmatic approach to CCA. Source: AF-fund proposal, 2011. 

 

Stakeholders in the sector include: Government Ministries, State Owned Enterprises and Non-State 

Actors. The core ministries in the water sector are MOH, MNRE, MOA, MWCSD, MWTI and MOF 

(see 2.2 (4)). State Owned Enterprises include SWA as service provider. The IWSA and the Samoan 

Umbrella of NGOs (SUNGO) with the Samoan Red Cross (SRC) are the key civil society 

representatives. SUNGO coordinates the work of national NGOs, and provides networking support 

to represent the views of civil society. The final beneficiaries are the Samoan population through 

improved health and living standards associated with sustainable provision of reliable and safe 

drinking water and sanitation, with a partial focus on the most vulnerable segment of Samoan society 

(EU, 2014)167. 

 

In summary, planning and implementing initiatives for climate change adaptation and DRM remains 

fragmented. National and sectoral development strategies and plans are not informed by up-to-date 

scientific knowledge on climate change as there is necessary information is rarely available. Sectoral 

and other lower-level plans do not link with an overarching plan/strategy for addressing climate 

change. Project management for climate change-related initiatives remains problematic. This results 

in duplication of staffing, reporting and implementation with consequent inefficiencies. 

 

2.3.1. Institutions at National level 

 

Ministry of Finance 

The Ministry of Finance (MoF) is the central agency in charge of the centralized database of donor 

assistance, which comprises close to 20% of GDP168 annually and through which all external 

                                                 
167 ANNEX to EU budget support proposal: Action Fiche for the Independent State of Samoa 
168 See World Bank Data, World Development Indicators: http://data.worldbank.org.   

http://data.worldbank.org/
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development financing must pass prior to allocation.  Direct access to this data, in conjunction with 

the information compiled on national productivity by the Samoan Bureau of Statistics, provides MoF 

with the most comprehensive view of national expenditures.  This allows for more widespread 

analysis of cross-sector expenditures, such as those related to issues like CC and DRM.  Additionally, 

MoF was the principal government agency working with UNDP and other international partners on 

the national Climate Public Expenditure and Institutional Review (CPEIR) project, providing it with 

extensive background in the concepts of CC fiscal management.  MoF, through its Economic Policy 

and Planning Division (EPPD) is also responsible for the coordination of the country’s 14 sectors that 

contribute to the national development strategy and programme objectives in line with a relatively 

recently adopted sector-wide approach to development.  These sectors include finance; agriculture; 

education; tourism; trade, commerce and manufacturing; health, law and justice; community 

development; public administration; water; communication; transport; energy; and environment 

(UNDP, 2015). 

 

MoF conducts bimonthly meetings with the coordination units of each sector. These meetings support 

and facilitate: i) harmonised accounting and reporting procedures; ii) improved collaboration among 

ministries and other agencies on advancing development; and iii) better management of national data 

and information. In addition, MoF meets regularly with representatives from donor agencies to 

coordinate aid funding with government planning processes. MoF’s mandate for sector coordination 

provides an opportunity for facilitating the development of mechanisms for cross-sectoral 

coordination of climate change adaptation and DRM. 

At present, all external development financing is administered through MoF. Donor assistance 

currently comprises ~20% of annual GDP169. This includes external financing for climate change 

adaptation, which is to be administered through the Climate Resilience Investment Coordination Unit 

(MoF-CRICU). However – despite its strong mandate for coordination of all sectors – MoF needs 

specialists in thematic areas of expertise related to the specific sectors. This is particularly the case 

for climate change adaptation and DRM. As a consequence, planning remains largely decentralised 

between the line ministries and there is poor coordination of activities designed to build climate 

resilience. These limitations prevent CRICU from effectively coordinating national planning for 

climate change adaptation efforts. Enhanced collaboration between CRICU and the National Planning 

Division of MoF is necessary to improve planning for adaptation across all sectors. 

 

The mandated functions of the Ministry of Finance can be summarized as to provide policy and 

strategic advice, as well as financial services to the Government in order to achieve sustainable, long-

term economic outcomes and fiscal viability towards the advancement of the national vision to 

'achieve quality of life for all Samoan citizens'.  Their role is to promote accountability and 

transparency in service delivery to the community through establishment and implementation of 

sound financial management systems, standards, policies and procedures.  

 

Ministry of Finance (MOF) Responsible for overall coordination of donor and aid funding; supporting 

co-financing arrangements and programmatic linkages with other initiatives; making on-going 

linkages and updating national policies outlined in the SDS; financial management of project funds 

and monitoring of expenditures 

 

In 2010 the MoF was designated as the National Implementing Entity for the Adaptation Fund as well 

as the Designated National Authority for the Clean Development Mechanism.  MoF is the Financial 

Focal Point for the GEF and most other donor supported programmes for climate change and 

                                                 
169 See World Bank Data, World Development Indicators: http://data.worldbank.org.  

http://data.worldbank.org/
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environment in Samoa.  Most recently MoF is currently the Green Climate Fund (GCF).  National 

Development Authority (NDA).  MoF plays a critical role in the coordination of such support through 

its participation as Chair or member of National Steering Committees or other coordination 

mechanisms agreed to with Samoa’s development partners. The MOF is chair of the EWACC, 

National Adaptation Fund, PPCR National Energy Committee and a member of the NCCCT. Through 

its involvement in the PPCR the CRICU has now been fully mainstreamed in the MoF with absorption 

of staff and allocation in the ministry’s financial budget.  The unit has operational responsibility for 

coordination of all climate resilience activities in the country’s 14 sectors that contribute to the 

national development strategy and programme objectives.  It conducts bi monthly meetings attended 

by the coordination units of each sector and selected MOF officials that work toward harmonized 

accounting and reporting procedures, improved collaboration amount related ministries and agencies 

and better management of national data and information.  Therefore, MoF is best position for 

facilitating the development of cross sector CC/DRM mechanisms an d structures as we for 

coordinating input for the related national strategy and policy. The Aid Coordinating Committee 

(ACC) located within MOF, endorses requests from government Ministries for funding by donor 

partners and coordinates the various working groups. It meets regularly with the Cabinet 

Development Committee (CDC) to facilitate the review process and make recommendations for the 

consideration of the CDC.  Additionally, as the leading state financial entity, MoF manages the 

centralized database of donor assistance through which all external development financing must pass 

prior to allocation.  Direct access to this data, along with information complied on national 

productivity by the Samoa Bureau of statistics, provides the MoF with the most comprehensive view 

of expenditures.  Thus in tern allows for widespread macro analysis of cross sector expenditures 

related to CC and DRM.  From its extensive experience with World Bank Projects, the MoF has 

developed expertise with international accounting and reporting procedures as well as donor 

coordination.  Also Mof has been the principal government agency working with UNDP and other 

international partners on the national Climate Public Expenditure and Institutional Review (CPEIR) 

project, which has provided the ministry with background in concepts of CC fiscal management. 

 

Ministry of Natural Resources and Environment 

The Ministry of Natural Resources & Environment (MNRE) is the main implementing agency that 

oversees the formulation, coordination, and implementation of all of Samoa’s environmental policies.  

As such, the MNRE is the focal point institution for the three Rio Conventions and responsible for 

reporting on their national implementation to the respective secretariats.  It houses multiple separate 

divisions dedicated primarily to meteorology, land, water and environmental planning and 

management.170  The MNRE being the key ministry implementing national and global environmental 

obligations, has the largest repository of knowledge and experience on climate and natural resources 

in the country, with a number of highly trained staff in areas from hydrology to land registry and 

management to urban planning and climate sciences.  MNRE is also the ministry responsible for 

producing the key policy documents that guide climate change programming for the country, 

including the National Policy Statement on Climate Change and the NAPA.  It is the designated 

secretariat for the National Climate Change Country Team (NCCCT), members of which include the 

CEOs of relevant ministries, which has served as the key coordination mechanism for national 

response to climate change initiatives in the past (UNDP, 2015). 

 

                                                 
170 These divisions include the following: Corporate Services, Disaster Management, Environment and Conservation, Global Environmental Facility 
(GEF), Forestry, Land Management, Legal Services, Meteorology, Planning of Urban Management Agency (PUMA), Renewable Energy, Technical 

Services, and Water Resources. 
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MNRE is mandated with policy-making, planning and implementation related to climate change 

adaptation in Samoa. As such, this ministry is responsible for producing policy documents to guide 

climate change programming, such as the National Policy on Climate Change and the NAPA. In 

addition to this, MNRE is also the designated secretariat for the National Climate Change Country 

Team (NCCCT). The NCCCT was envisaged provide overall coordination of the national response 

to climate change. However, the NCCCT’s activities have not been sustained and it is currently 

inactive. While MNRE’s GEF Unit has served as an important focal point for climate change 

financing, the ministry does not have sufficient capacity to implement initiatives for climate change 

adaptation in an economy-wide, cross-sectoral manner. At present, MNRE’s capacity limitations 

restrict both the scope and the scale of its ability to support climate change adaptation. 

 

The Ministry of Natural Resources and Environment (MNRE) houses the three institutions that are 

responsible for providing early warnings and response to meteorological, hydrological and 

geophysical hazards: (i) The Samoa Meteorological Division (SMD), which provides weather 

services, climate services, monitoring of tsunamis, earthquakes and volcanic events and disseminates 

warnings for natural hazards; (ii) the Water Resources Division (WRD); and (iii) the Disaster 

Management Office (DMO), responsible for managing emergency situations171. 

 

MNRE’s mandate also extends to policy-making and planning for management of the natural 

environment. This mandate includes the implementation of interventions focused on management of: 

i) water resources – through the Water Resources Division; ii) disaster risks – through the Disaster 

Management Office; iii) forests and terrestrial ecosystems – through the Forestry Division; and iv) 

urban planning – through the Planning and Urban Management Agency; iv) Climate Change 

monitoring – through the Samoa Meteorology Division. Although the environment is considered a 

cross-cutting sector, several factors constrain MNRE from collaborating effectively with other 

ministries. MNRE staff has little access to information and knowledge produced outside of their 

specific divisions. Obtaining data from other ministries takes time and requires approval of such a 

request from MoF. Consequently, MNRE is not able to coordinate initiatives for climate change 

adaptation effectively, despite its mandate for DRM. 

 

The creation of the sector coordination units has established a forum for enhanced sectoral planning 

and decision-making. However, the sector coordination units have yet to explicitly integrate climate 

change adaptation and DRM within ongoing planning and prioritising across sectors. Furthermore, 

budget performance frameworks liked to sectoral planning do not include climate change adaptation 

as a key performance indicator. As a result, there is still insufficient inclusion of climate change 

considerations within sectoral planning frameworks.  

 

MNRE has been the primary Executing Agency for environmental activities, including climate 

change in Samoa. The MNRE has established a Climate Change Unit which generates project 

proposals, sometimes with the help of UNDP for GEF-funded projects, and formulates national 

policies on key environmental areas. When the Lands and Environment Act of 1989 was first 

established, the Division of Environment and Conservation (DEC) had only a three-person staff in 

1990. The MNRE is now one of the largest Ministries in the Samoan government administration with 

more than 100 staff dealing with environmental issues such as climate change, biodiversity, land 

management, capacity building, environmental awareness, toxins, forestry, water resources and waste 

management. This provides a clear indication of the government’s commitment to the environment 

and sustainable development. Ministry of Natural Resources and Environment (MNRE) Lead agency 

                                                 
171 PREP project document, 2015.  
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for climate-related policies; its primary responsibility is to ensure good coordination between NAPA 

implementation and other climate change related initiatives. MNRE through the Met Service shares 

technical and other climate related information and advice to ensure all climate adaptation actions 

benefit from the latest scientific and technical advice.  

 

MNRE is one of Samoa’s largest ministries and is comprised of numerous relatively independent 

divisions in charge of land, water and environmental planning and management. These divisions 

include the following: Corporate Services, Disaster Management, Environment and Conservation, 

Global Environmental Facility (GEF), Forestry, Land Management, Legal Services, Meteorology, 

Planning of Urban Management Agency (PUMA), Renewable Energy, Technical Services, and Water 

Resources. MNRE hosts the largest repository of knowledge and experience on climate issues and 

natural resources in the country. The MNRE divisions most directly involved with this project include 

GEF, Water Resources, Meteorology, Forestry, PUMA and the Disaster Management Office (DMO). 

MNRE is also responsible for producing key policy documents on climate change programming for 

the country, such as the National Policy Statement on Climate Change and the National Adaptation 

Programme of Action for Climate Change. It is the designated secretariat for the National Climate 

Change Country Team (NCCCT), the members of which include various CEOs of thematically 

relevant ministries.  also, that most MNRE divisions were established for purposes related to policy, 

planning and oversight. Project implementation, for the most part, is an additional responsibility for 

which current personnel have limited training and experience. Over the years, MNRE has developed 

considerable capacity in various aspects of project implementation through donor funded programs; 

nevertheless, areas such as international financial reporting and procurement, among others. 

 

Guidelines for the Climate Change Unit (CCU) – as outlined in a concept note submitted to the Public 

Service Commission for endorsement in May 2014 –include: i) mandating MNRE for overall 

coordination of climate change adaptation and DRM initiatives; and ii) outlining how it will 

coordinate with CRICU and other government agencies172. The CCU will initiate a stock-taking 

exercise to update the inventory of all current and planned climate change adaptation projects in 

Samoa. Based on this stock-taking, capacity for the coordination of climate change activities will be 

strengthened. This will serve to prevent duplication of initiatives and identify gaps in planning and 

implementation on a sector basis. As new adaptation initiatives are planned and implemented, the 

CCU will coordinate continuous revisions of the inventory of climate change adaptation projects to 

ensure that climate change adaptation follows a programmatic and cross-sectoral approach.  

 

The MNRE works in partnership with the MWCSD as well as the Samoa Umbrella of Non-

Governmental Organizations (SUNGO), in ensuring the communities and civil society are included 

and consulted on all environmental matters and issues.  The MNRE has integrated and planning 

frameworks in all its divisions focusing on increasing awareness and providing support to 

communities and NGOs so they are involved throughout the whole environmental planning and 

management process.  An example of a community involvement in environmental management is the 

Community Forestry Program; and the implementation of Coastal Infrastructure Management (CIM) 

plan as the vast majority of the population living on the coastal fringes of Upolu and Savaii may 

experience an increase in coastal erosion, and are most likely to be affected more by storm surges, 

cyclones, hurricanes and other natural disasters (UNDP, 2015). 

 

                                                 
172 Recommendations R8, R9, R11 and R12 of the CPEIR. 
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Ministry of Health (MOH) 

Ministry of Health has the specific function of regulating the health sector. In this regard, it is required 

to establish policies relating to health sector development and the establishment and maintenance of 

health standards and measures. The MOH is also mandated to carry out national health promotions 

and preventative health to protect the health of Samoan public. The MOH is the regulating body, it 

initiates, develops and establishes and monitors laws which will effectively enable health policies 

developed by the MOH to be heeded by health service providers. The policies, laws and regulations 

which are driven by the MOH are to be compiled with by health service providers whether they are 

in the public, private sector or Non-Government sector173. 

 

National Health Services (NHS)  

National Health Services is the largest publicly funded health care service provider in Samoa. The 

National Health Service is the main government provider of health services for Samoa. It operates all 

of the hospitals and health centers and is also the main provider for medical imaging services, the 

sole provider of medical laboratory testing, and its pharmacy services caters to a significant portion 

of national pharmaceutical needs174. 

 

The National Surveillance & International Health Regulations (NDR&IHR) 

The National Surveillance & International Health Regulations (NDR&IHR) undertakes disease and 

clinical syndrome surveillance for >40 notifiable diseases or events. This includes syndromes such 

as acute fever rash, acute flaccid paralysis, SARI, clusters of diarrohea, food poisoning, unexplained 

deaths, AMRs, etc. Notifications are made by phone for urgent matters directly to the national disease 

surveillance and IHR team, via a 24-hour direct line. Other diseases are notified by the programmes 

(STIs, RhF, TB, filariasis) or from the laboratory (positive STIs enteric organisms, etc) or from ICD 

coded data in the TTM hospital system (PATIS).  There are seven sentinel sites providing syndromic 

surveillance data. These data sources enable the team to monitor disease in Samoa and notify SPC 

and support IHR obligations for international reporting. Chikungunya and Zika has been added to the 

syndromic surveillance.  

 

Ministry of Women 

The Ministry of Women, Social & Community Development (MWCSD) as the primary government 

institution for women’s issues as well as village governance, cooperation and development, is the 

entity through which all other government and non-government entities are required to pass for any 

work involving the local communities.  As such, it maintains the closest government ties to the village 

mayors, village women’s leaders and key local development actors.  Samoa operates on and advocates 

strongly, participatory approach and the use of consultative process (UNDP, 2015).   

 

Such capacity limitations are particularly evident within the Ministry for Women, Communities and 

Social Development (MWCSD). Large amounts of community-level data passes through MWCSD 

but little of this is captured and analysed systematically. As a result, communities do not have access 

to lessons learned from interventions implemented by GoS or other development actors. The 

coordination unit for the Community Development Sector has begun with tracking of village progress 

against villages’ sustainable development plans. However, this tracking does not follow M&E 

techniques such as measuring progress against baseline data. In addition, the coordination unit is 

                                                 
173 http://www.health.gov.ws/ 
174 http://nhs.gov.ws/index.php/about-the-dhb 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 172 

 

I 
constrained by limited human resources that affect its ability to collect and analyse data. As a result, 

there is minimal management of knowledge occurring in a coordinated and systematic manner. 

 

The MWCSD also warehouses the most extensive data and information on Samoa’s nearly 200 

villages, much of which has recently been compiled in the MWCSD publication Samoan Village 

Profiles 2013.  Because of its extensive connection with the villages and its official mandate in the 

areas of social and community development and gender, MWCSD is also the ministry with the most 

expertise and experience in local development, productivity and vulnerable populations.  It is the 

ministry in charge of paying each village mayor and women’s representative and tends to be among 

the first official entities involved and consulted in any disaster situation, local governance issue or 

development assessment.  MWCSD has a small community development coordination unit that 

serves to represent the sector in the bimonthly sector coordination meetings and track progress on 

village sustainable development plans (UNDP, 2015). 

 

The MWCSD through its Internal Affairs Division, is facilitating in the provision and improvement 

of water supply and sanitation services in Village Managed Schemes (VMS), and assisting MNRE in 

water resources management at community level (MHW, 2014). 

 

Ministry of Works & Transport Infrastructure 

The Ministry of Works, Transport and Infrastructure (MWTI) is responsible for drainage and storm 

water management, especially in relation to the development of road infrastructure and power lines. 

The MWTI also regulates the construction of buildings and 

issue building permits, to construct, maintain and manage the public assets, in the project case, the 

construction of access roads. Any land acquisition needed under this project will have social 

implications and transformations and each case will have to refer to this Ministry (MHW, 2014)175. 

MWTI is also in charge of developing, disseminating and monitoring specifications for the national 

building code, which has been revamped to accommodate the country’s objectives in connection with 

climate change, disaster risk management and “building back better” philosophy. 

 

Planning and Urban Management Agency (PUMA) 

PUMA is the lead agency for implementation of the Planning and Urban Management Act 2004 and 

issuance of development consent for project development. PUMA ensures that all major 

developments in Samoa are subject to a comprehensive development 

assessment process. The institution was established to: 

 

(i) improve urban infrastructure and services; 

(ii) improve physical environment; 

(iii) develop legislative and regulatory tools to administer the planning and urban 

management system; and 

(iv) increase private sector participation. 

 

Their vision is to plan and manage developments that provide better development outcomes for green 

growth. PUMA has approximately 20 staff including the Assistant Chief Executive Officer (ACEO). 

PUMA is divided into three operating sections: Strategic Planning, Urban Management and 

Sustainable Development.  PUMA’s approach to land use control has largely focused on development 

                                                 
175 MHW, 2014.  
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permission. Long term visioning and city planning has only recently been given special priority. In 

addition, a key driver has been the issue of improving climate resilience and disaster risk reduction 

by mainstreaming existing data and climate projections into an urban land use plan. 

 

 

Ministry of Agriculture and Fisheries 

The Ministry of Agriculture and Fisheries (MAF) is another important line ministry that is responsible 

for the management of inshore and offshore fisheries, crop and livestock production and management 

practices as well as research to improve and increase subsistence and commercial farm production. 

The Ministry of Agriculture and Fisheries (MAF) is responsible for the promotion, and sustainable 

development and management of irrigation services, and assists MNRE in the prevention and 

monitoring of uncontrolled clearance of forests for agriculture in watershed areas. It is related to the 

project for the conservation of the watershed through the control of the crop field’s development 

(MHW, 2014). The MAF is a key partner agency of projects such as the GEF/UNDP Integrating 

Climate Change Risks in the Agriculture and Health Sectors in Samoa (ICCRAS&HSS) and Samoa 

Agriculture Competitiveness Project (SACEP) that aims to help local produce capture a larger 

proportion of the domestic food market and increase rural household incomes.  Part of this project is 

looking at impact of disasters and climate change on agricultural products that affects food security. 

 

NCCT 

Procedures and mechanisms to enable effective coordination between ministries/sector on 

environmental issues and to ensure mainstreaming and integration of the Rio Conventions into the 

SDS and various national and sectoral legal frameworks include establishment of various 

coordination bodies and committees such as the National Climate Change Country Team that include 

the CEOs of relevant ministries.  The NCCCT has served as the key coordination mechanism for 

national response to climate change initiatives in the past.  The NCCCT, first established in the early 

1990s was effective in supervising the formulation of the National Climate Policy 2007 and in 

managing the NAPA.  Its ToR states that it is to meet 2-3 times a year or more frequently if necessary.  

However, the NCCCT in recent years has not seen the need to meet given the number of cross-sectoral 

and inter-ministerial coordination mechanisms that have sprung up (as detailed in the following 

sections) and have effectively taken over the role of the NCCCT.  Its mandate is also quite limited176 

and was set up as a working group since it was not established by any legislation or regulation (UNDP, 

2015). 

 

NESP Advisory Committee 

The NESP Advisory Committee (NESPAC) was established with the approval of the Cabinet in 2013.  

Chaired by the MNRE CEO, membership is 27 comprised of representatives from Government 

Ministries, Corporations, Universities and Research Organizations, Private Sector, Regional 

organizations and NGOs.  This committee was first established under the NEMS in 1993 but has 

since been reactivated during the review of the NEMS, SOE and the development of the NESP in 

2013.  The NESPAC is a multi-sector/agency coordination mechanism set up to oversee and 

coordinate the implementation of the NESP.  This coordination mechanism brings together all 

relevant stakeholders to review environmental monitoring activities and identify ways for 

encouraging coordination and integration; facilitate the harmonization and compatibility of data 

                                                 
176 UNDP/GEF/GoS.  [2010].  ICCRIFS : project document, Annex 1 
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gathering methods, protocols and indicators and; ensure environmental monitoring is integrated into 

agencies annual work plans as ongoing activities (UNDP, 2015). 

 

Public Bodies of the Government of Samoa 

Table 28 lists the 16 public bodies of the Government of Samoa. Below, the main bodies for the 

current feasibility study are outlined.  

 

 Table 28: Public Bodies of the Government of Samoa. Source: MOF website. 
Accident Compensation 

Corporation (ACC) 

Samoa Housing Corporation (SHC) Samoa Tourism Authority (STA) 

Agriculture Store Corporation 

(ASC) 

Samoa Land Corporation (SLC) Samoa Trust Estates Corporation 

(STEC) 

Electric Power Corporation (EPC) Samoa Ports Authority (SPA) Scientific Research Organization of 

Samoa (SROS) 

Land Transport Authority (LTA) Samoa Shipping Corporation (SSC) Samoa Water Authority (SWA) 

Public Trust Office (PTO) Samoa Shipping Services (SSS)   

Samoa Airport Authority (SAA) Samoa Sports & Facilities Authority 

(SSFA) 

  

  

 

Land and Transport Authority 

The Land Transport Authority (LTA; http://www.lta.gov.ws/) is legally established under the Land 

Transport Authority Act 2007 (the Act) and the Act provides for the functions and powers of the 

Authority as well as the appointment of its Board of Directors, the Chief Executive Officer and its 

staff. The Authority is also subject to the Public Bodies (Performance and Accountability) Act 2001 

which categorizes the Authority as a Public Trading Body. It is important to note that the LTA 

empowering Act and the Public Bodies Act provides the legal framework in which LTA can enact 

recommendations submitted in this report to make roads more resilient to climate change. An 

important function that is required by the Authority to ensure that all road works are properly 

constructed and maintained is land acquisition. Land acquisition will always be part of any road works 

as some of the simple solutions to ensure that roads are resilient require strips of land adjacent to the 

roads and such lands could be a freehold or customary land. Section 45 of the LTA Act empowers 

the LTA to acquire land for roads. However, despite the Authority identifying land acquisition as one 

of its functions, it is clear that the power to acquire land remains with MNRE. This could cause delays 

in critical land acquisition such as preventing landslides (SMEC, 2016). 

 

Samoa Water Authority 

The Samoa Water Authority (SWA) is a State Owned Enterprise (SOE) and a publicly traded body 

with an independent Board of Directors chaired by the Minister for MWTI. The SWA provide water 

services to Apia and much of the population outside Apia, reaching approximately 80% of the 

population. SWA wastewater services are limited to a pressure sewer system and sewage treatment 

plant that services approximately 80 properties in the Central Business Area (CBA) plus the National 

Hospital and the Fugalei food markets. The wastewater scheme is still not fully completed and several 

major customers will need to be connected before the scheme can hope to be financially viable. At 

present SWA provides water and wastewater services without an agreement with Government on 

performance standards, quality of service, or service coverage177. 

 

                                                 
177 Draft Integrated Apia Masterplan for Water Supply, Sanitation and Drainage 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 175 

 

I 
The Authority manages 5 conventional slow-sand filter water treatment plants located at 

Malololelei, Alaoa, Fuluasou (2), and Vailoa Palauli in Savaii and 5 new rapid-sand filtration package 

treatment plants located at key rural centers. All treated supplies are chlorinated to comply with the 

Samoa National Drinking Water Standards. Customers supplied from these treatment plants receive 

safe quality water on a 24-hour basis if the supply is sufficient. Customers receiving water from 

springs and river intakes get 24 hours supply, but the water is untreated and not disinfected. 

Customers supplied from boreholes receive intermittent supply depending on the pumping hours of 

the boreholes. The Authority also manages 1 wastewater treatment plant (WWTP) located at Sogi. 

The WWTP serves approximately 100 commercial customers within the Central Business District of 

Apia including the Tupua Tamasese Meaole National Hospital.  

 

The Samoa Water Authority (SWA) is the national service provider of water supply and more recently 

for sanitation, sewerage and wastewater treatment. The SWA also monitor their own water supplies 

and have a water quality laboratory to support these activities. Because the drinking water is collected 

in the same river where SHPP will be or are installed it requires good coordination between EPC and 

SWA (MHW, 2014). 

 

Electric Power Corporation (EPC).  

The Samoan Electric Power Corporation (EPC) is a state-owned power utility company which is 

mandated to generate, distribute and sell electricity in Samoa. A recent amendment to the electricity 

legislation has now opened up the market for independent power producers to generate and sell 

electricity to the network, which is currently being handled by EPC. The amendments also include 

the appointment of a regulator for the electricity sector (Liu et al, 2013).  

 

Samoa Trust Estate Corporation (STEC) 

All Government lands were under the then Western Samoa Trust Estates Corporation (STEC) which 

employed more than 100 workers. After the two cyclones, STEC sold lands to pay the workers until 

the Government intervened. A quick Cabinet meeting resulted in the establishment of SLC and all 

Government lands were then transferred under the care of SLC. 

 

Samoa Land Corporation (SLC) 

Samoa Land Corporation (SLC) was established after cyclone Ofa in 1990 and Cyclone Val in 1991 

wiped out Samoa’s economic resources. The Corporation’s new vision for the next 3 years is: “To 

ensure current and future generations of Samoa benefit from the sustainable management of all SLC 

assets”. The mission is “To promote social and economic development opportunities for the people 

of Samoa, through the efficient and effective use of all SLC assets”. 

 

2.3.2. Institutions at the Regional level 

At the regional level, Samoa is a member of several regional organizations and mechanisms such as 

the Secretariat of the Pacific Regional Environment Programme (SPREP), Secretariat of the Pacific 

Community (SPC), Pacific Islands Forum Secretariat (PIFS) and others.  SPREP plays a key role in 

providing technical advice on regional and global environmental programmes on thematic areas 

including biodiversity, climate change, environmental monitoring and governance, and waste 

management.  The MNRE works in close collaboration with SPREP on all these thematic areas.  

Samoa being a Pacific island country, works closely with PIFS in the areas of climate change 

expenditure and climate change financing, to meet the critical climate change challenges in the Pacific 
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region.  This is consistent with the call by Forum Leaders for PIFS to pursue the Copenhagen Accord 

announced at the 15th FCCC Conference of the Parties in 2009178 (UNDP, 2015). 

 

The Pacific Islands Applied Geoscience Commission (SOPAC) is an intergovernmental, regional 

organization including 18 Pacific island countries and territories, as well as Australia and New 

Zealand. SOPAC’s work is carried out through its Secretariat, based in Suva. While the initial focus 

of its work was on marine mapping and geosciences, during recent years other scopes such as hazard 

assessment and risk management, environmental vulnerability, oceanography, energy, water and 

sanitation have been included179. 

 

2.3.3. Institutions in Greater Apia area 

Central Bank of Samoa180 

The Central Bank of Samoa is the nation's reserve bank and, as such, it acts as banker to the 

Government and the commercial banks and operates under the following main functions: - 

 

 regulating issue supply availability and international exchange of money; 

 advising the government on banking and monetary matters; 

 promoting internal and external monetary stability; 

 promoting a sound financial structure; 

 promote credit and exchange conditions conducive to the orderly and balanced economic 

development of Samoa; 

 supervising, regulating banking business and the extension of credit; and 

 implementing counter measures against money laundering such as to deter, detect and 

criminalized money laundering activities. 

 

DBS has been facilitating concessional credit facilities for rehabilitation and recovery from natural 

disasters such as the Tsunami of 2009 and Cyclone Evan of 2012. The nature of clients’ development 

projects varies and most are affected by climate change.  The regularity of climate change impacts 

has prompted DBS to include climate change in the loan appraisal process.  However given the lack 

of expertise in-house this component is on hold whilst DBS pursue partnership opportunities to enable 

this initiative. The opportunity to therefore build off this experience and address adaptation/resilience 

needs with GCF financing will be capitalized upon.  

 

Small Business Enterprise Centre - SBEC SAMOA 

The Small Business Enterprise Centre - SBEC SAMOA is a semi-government organization 

established in 1994 to encourage the development of small business in Samoa. SBEC’s core 

services are; 

 Small business Management Training 

 Small Business Advisory Services 

 Facilitation of Access to Financial Resources 

 Advocating and Facilitating Small Business into Positive Change 

 A Small Business Loan Guarantee Scheme (SBLGS) is set up to provide clients with access to 

funds by guaranteeing 80% of a client’s loan with one of the selected participating Financial 

Institutions. 

                                                 
178 PIFS. 2013.  Climate finance: Strengthening capacity in the Pacific in Commonwealth Governance Handbook 2013-2014 
179 http://www.fao.org/nr/water/aquastat/countries_regions/WSM/print1.stm 
180 http://www.cbs.gov.ws/ 
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SBEC provides a Guarantee mechanism for SMEs or individuals who would like to go into business.  

SBEC provides guarantees for income generating activity. Initially the program was for the informal 

sector, small and medium enterprises were then added.  Guarantee beneficiaries, including all family 

members, have to undergo training on business and financial management. They provide basic 

business training and assist in preparing a business plan for presentation to the bank when applying 

for a loan. Training is also conducted after the loan is disbursed. SBEC monitors the project.   The 

default rate on the guaranteed loans is 2.3% of the total portfolio generated and 1.87% of the current 

outstanding balance.  Since 1994 SBEC has guaranteed 800 clients of which about 300 are partial and 

500 full guarantee.  Utilization rate is 120. With the SBEC guarantee, the Development Bank of 

Samoa has generated approximately 200 loans and Samoa Commercial Bank (SCB), 110. There are 

also other loans generated in other banks which availed of the SBEC guarantee but detailed data were 

not available. 

 

Chamber of Commerce and Industry of Samoa 

The Chamber of Commerce and Industry of Samoa is an incorporated association of businesses and 

private sector organizations representing all areas of Samoa’s private sector. The Chamber’s purpose 

is to act as Samoa’s National Private Sector Organization and in this capacity, promote the interests, 

well-being and growth of Samoa’s private sector at the national, regional and international levels to 

improve the economic and social well-being of the people of Samoa. By 2015, The Chamber had 

grown to include more than 300 members representing a cross sector of Samoa’s business community. 

The Chamber’s membership also includes two large private sector organizations (PSOs), namely 

Women in Business Development Inc. (WIBDI) and Samoa For Real. It also includes other smaller 

PSOs representing micro businesses in the cultural and handicrafts industry. The Chamber’s role as 

Samoa’s National Private Sector Organization is supported by these groups181. 

 

2.3.4. R&D institutions 

Scientific Research Organization of Samoa (SROS) 

The Scientific Research Organization of Samoa (SROS) is a major partner of the MNRE in terms of 

conducting research on issues such as biogas, assessments or pre-feasibility studies for the identified 

viable sources and RE technologies, identification of potential projects for Clean Development 

Mechanism (UNDP, 2015). 

 

National University of Samoa  

The National University of Samoa (NUS; Le Iunivesite Aoao o Samoa) is the only national university 

in Samoa. Established in 1984 by an Act of Parliament, the university is co-educational and provides 

certificate, diploma, and undergraduate degree programs, as well as technical and vocational training. 

About 3,500 students are currently enrolled (2015) with an estimated 300 staff. It offers 

undergraduate, graduate and post graduate programmes through its six faculties consisting of a 

Faculty of Arts, Faculty of Applied Sciences, Faculty of Business & Entrepreneurship, Faculty of 

Education, Faculty of Medicine, and a Faculty of Science, as well as its Centre for Samoan Studies 

and its Oloamanu Centre for Professional Development and Continuing Education182.  

 

University of the South Pacific 

                                                 
181 http://www.samoachamber.ws/ 
182 http://www.nus.edu.ws/s/index.php 
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The University of the South Pacific is the premier institution of higher learning for the Pacific region, 

uniquely placed in a region of extraordinary physical, social and economic diversity.  Established in 

1968, USP is one of only two universities of its type in the world. It is jointly owned by the 

governments of 12 member countries: Cook Islands, Fiji, Kiribati, Marshall Islands, Nauru, Niue, 

Solomon Islands, Tokelau, Tonga, Tuvalu, Vanuatu and Samoa. The University has campuses in 

all member countries. The main campus, Laucala, is in Fiji. The Alafua Campus in Samoa is where 

the School of Agriculture and Food Technology is situated183.  

 

2.3.5. Community-based organizations 

Samoa Farmers Association (SFA) 

The SFA began in 2006 as the Samoa Crops Cooperation Association (SCCA) but the name was later 

changed to more correctly reflect the spread of its membership and farming interests. Farmers and 

marketing/processing enterprises working together are the drivers of the agricultural sector – the role 

of SFA is to enhance farmers’ income through improving the linkages between farmers and these 

market entities184. 

 

Independent Water Schemes Association (IWSA) 

Established in 2007, the goal of the IWSA is to provide capacity building and financial assistance to 

IWS for improvement of their water systems so they can provide good quality water to their citizens 

at all times. IWSA has 32 members and has been a member of SUNGO since 2011. IWSA which 

supplies 17 per cent of all water to Samoa. IWSA covers 56 villages, servicing around 32,000 people 

in Samoa185. 

 

2.3.6. Non-governmental organizations 

Ties to local communities place civil society organizations in Samoa in a good position to understand 

their needs as well as to promote climate change adaptation strategies. Civil society organizations, 

such as SUNGO, Women in Business (WIBDI), Le Siosiomaga Society Incorporated (OLLSI) and 

Matuaileoo Environment Trust Inc.  (METI) have made significant contributions in terms of working 

with local communities to build their capacity and awareness about climate change issues, in 

particular with regard to climate change impacts on livelihoods, disaster risk management and post-

disaster recovery. However, these initiatives have been small scale and dispersed. More needs to be 

done in terms of building capacity and awareness of communities about systemic changes in climate 

(including extreme weather and climate events) and their potential impacts on livelihoods. 

Communities also need to encouraged and assisted to take ownership of problems, as well as the 

practical solutions. At the same time, as climate change is not their primary area of expertise, civil 

society organizations working with local communities also need further capacity building as climate 

change is not their primary area of expertise (AF-fund proposal, 2011). 

 

The support to civil society- and community-led initiatives addressing climate change has been 

provided through a number of mechanisms. Using the Samoa UNDP-GEF Small Grants Programme 

as well as its Community Centered Sustainable Development programme and other mechanisms, 

UNDP supports the implementation of community-based adaptation projects (financed through 

multiple sources including the GEF-managed Least Developed Country Fund, the Strategic Priority 

on Adaptation and Special Climate Change Fund) that use existing village-level delivery mechanisms 

                                                 
183 https://www.usp.ac.fj/index.php?id=usp_introduction 
184 http://www.samoafarmers.ws/ 
185 http://www.womeninbusiness.ws/blog/460961 
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and strengthen national-local level institutional linkages. Under the World Bank-financed Samoa 

Infrastructure Asset Management Project Phase 2 (2004-2008), MNRE ran a Risk Adaptation 

Measures Small Grant Scheme (RAMGS), providing financing for low cost and small scale 

community initiatives designed to help local coastal communities withstand the impacts of natural 

hazards. More recently, the Government established the Civil Society Support Programme (CSSP) in 

order to harmonize the support to civil society. The CSSP pools donor funds and makes it easier for 

civil society groups to access resources under a common application process and reporting 

requirements. The CSSP will provide both funding and capacity building support to NGOs and CBOs, 

for a range of development activities that would benefit communities and vulnerable groups. SUNGO, 

as a focal point for civil society, will be the key provider of capacity building support to NGOs and 

CBOs (AF-fund proposal, 2011). 

 

Samoan Umbrella of NGOs (SUNGO) 

SUNGO was founded in 1997 and was registered as an Incorporated Society in the following year. 

The organization was established to provide alternative development options and assistance to 

vulnerable groups in Samoa and to provide input into Government policy from Non-Governmental 

Organizations (NGOs), Community Based Organizations (CBOs) and Civil Society Organizations 

(CSOs) on issues which concerned them. SUNGO represented a region wide initiative to develop a 

network of NGOs to assist in implementing regional assistance and projects. Today SUNGO has 

responsibilities regionally, internationally and globally to provide input into developmental issues 

that affect its member organizations186. 

 

Women in Business Development Incorporated (WIBDI) 

Women in Business Development Incorporated (WIBDI) was established in 1991 by a group of 

women who were discouraged by difficulties for women in establishing small business, such as 

securing credit. Today, WIBDI is active in 200 rural villages across Samoa, supporting a range of 

community-based projects aimed at alleviating poverty, creating sustainable village economies and 

revitalizing the agricultural sector. WIBDI seeks to: identify opportunities for income generation and 

provide rural families with ongoing training, supervision, support and access to microfinance; assist 

with organic and fair trade international standards; and facilitate links between rural communities and 

global markets. In light of these objectives, WIBDI’s main undertaking is the Virgin Coconut Oil 

Project which now involves 9 organically certified farmers and their families and will be expanded 

to 18 by 2010. WIBDI acts as a liaison for rural producers in Samoa and exports; virgin coconut oil 

is being exported to a natural cosmetics company, The Body Shop, since 2007. WIBDI has been 

working with Oxfam New Zealand and the Tindall Foundation to receive Fair Trade certification for 

vanilla, ginger and cocoa. Initially, WIBDI pressed the Fair Trade Labelling Association to develop 

pricing and standards appropriate to Pacific producers. WIBDI is currently the only license holder for 

NASAA certification187 in Samoa. certification relates to specific products grown in defined areas 

under a grower group scheme. In addition, sub-licenses for companies, Women in Business 

Development Incorporated (WIBDI) is currently running a trial on organic banana export potential 

and niche markets are being identified by for Fair Trade labelled coffee, vanilla and ginger (Bell, 

2009)188. 

 

Le Siosiomaga Society Incorporated (OLLSI)  

The first NGO in Samoa, founded in 1990, which focusses on advocacy, educational and community 

support relating to environmental issues and concerns. MISSION: To be responsive in the 

                                                 
186 http://samoa.sungo.ws/index.php/about-us 
187 The certification body present in Samoa is the National Association for Sustainable Agriculture Australia (NASAA). 
188 Bell, 2009. ORGANIC AGRICULTURE AND FAIR TRADE IN PACIFIC ISLAND COUNTRIES 
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conservation needs of Samoa's people with respect to its environment, to take proactive action in 

advocating on environmental issues, and to increase the awareness of Samoans on sustainable use of 

natural resources and environment matters, in order for them to reap the full benefits from the 

outcome of these efforts. The goal of OLSSI189 is to promote the balance and harmony, which should 

characterize the Samoan’s relationship with other components of their environment. The objectives 

of the Society are : 

 

a) To monitor the state of the environment in Samoa, with particular emphasis on the impact of 

human activities on land (including lava fields, fresh water, mangroves, lagoons, reef, ocean and air, 

and to promote only those policies and practices which have positive impacts;  

b) To disseminate information and create public awareness amongst its members and communities 

regarding environmental matters. 

c) To demonstrate sound ideas and practices for the purpose of promoting conservation. 

d) Cooperate with similar organization for the purpose of advancing the cause of conservation and 

sustainable development. 

 

It currently has 445 members, and is governed by a Board of Directors. Its area of specialization are 

environment, governance, Advocacy, indigenous and traditional knowledge, sustainable tourism. 

Some of its key activities are: Nature and Natural Resources Conservation Activities; Sustainable 

development activities; Community consultation activities; Environmental health and socially related 

activities; Civil society/community awareness activities; and Advocacy with schools and churches on 

sustainable development issues.  

 

Matuaileoo Environment Trust Inc. (METI) 

The Matuaileoo Environment Trust Inc.190 is a Charitable Trust incorporated under Part III (6) of the 

Charitable Trusts Act 1965, which was registered by the Registrar of Incorporated Societies of the 

Independent State of Samoa on 1 September 2000 under No. 86.  Its mission: “To provide a service 

to the people of Samoa that promotes simultaneously the preservation of their Environment and the 

sustainable development of their natural resources and in addition helps them to develop into 

individuals living in harmony with Nature.” METI has now mainstreamed climate change action in 

all its project and programme activities. Over the years, METI has developed a wide-ranging project 

portfolio that covers the various activities as projected by its Objectives. Funded by the Pacific-

American Climate Fund (PACAM) through USAID, METI’s three-year Climate Change Action 

project, which started on 1 May 2015, works with communities to address climate change and the 

impact it has on the Samoan people. Currently, across 25 villages (expanding to 50 in total over the 

life of the project) METI provides permaculture training (see below for more details), including how 

to produce organic compost and create  ‘kitchen gardens’ (as a way to exemplify ‘permaculture-in-

action’ and also as a means to Healthy Living and increased income generation from the surplus of 

crop production). The project also promotes other useful permaculture techniques, called ‘best 

practices’.  Through a unique partnership with the village leadership, METI’s ‘Taiala’ (Samoan for 

‘path-breakers’) are identified within each village and trained by a team of Assistant Trainers and the 

Central Trainers from METI’s head office in permaculture techniques. These Taiala are then 

responsible for ensuring training at the village level and that knowledge is passed on to others. 

Another distinct aspect of the PACAM project is METI’s Permaculture Demonstration Farm at 

Vailele, located just outside Apia. This purpose-built farm serves as a training facility as well as a 

site to showcase the impact of permaculture. Here METI has identified best practice permaculture 

                                                 
189 https://www.facebook.com/Siosiomaga/about/?entry_point=page_nav_about_item&tab=page_info 
190 https://metisamoa.wordpress.com/ 
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techniques which are being replicated across Samoa. Over the past 7 years METI has made tropical 

mushroom growing one of its fields of expertise. Mushroom growing facilities have been built by 

METI at Levi (Saleimoa), Maninoa and Sapunaoa.There is now a need for further funding to take 

forward this initiative, which could develop into a new agro-industry in Samoa. METI encourages 

individuals to set up Farmers and Producers Cooperatives in their respective villages. From a social 

point of view, cooperatives foster participation in decision-making: decisions are made inclusively 

and democratically. In this way, in the context of this project, the cooperative offers its members peer 

support for continued permaculture practice and sustainable development initiatives. To encourage 

the sustainability and the success of the co-ops, METI acts as a support organization and provides 

management training and assists in the administrative requirements to set up co-ops. 

 

Samoan Heritage Trees Reforestation Initiative (SHTRI) 

The Samoan Heritage Trees Reforestation Initiative (SHTRI) is planting a native forest on the islands 

of Samoa191.  

 

Samoan Red Cross 

The Samoa Red Cross Society is one of 190 National Societies in the world192. 

 

2.3.7. The Private Sector 

Samoan Chamber of Commerce and Industry (SCCI) 

Samoan Chamber of Commerce and Industry (SCCI) is an incorporated association of businesses and 

private sector organizations representing all areas of Samoa’s private sector. The Chamber’s purpose 

is to act as Samoa’s National Private Sector Organization and in this capacity, promote the interests, 

well-being and growth of Samoa’s private sector at the national, regional and international levels to 

improve the economic and social well-being of the people of Samoa. By 2015, The Chamber had 

grown to include more than 300 members representing a cross sector of Samoa’s business community. 

The Chamber’s membership also includes two large private sector organizations (PSOs), namely 

Women in Business Development Inc (WIBDI) and Samoa For Real. It also includes other smaller 

PSOs representing micro businesses in the cultural and handicrafts industry. The Chamber’s role as 

Samoa’s National Private Sector Organization is supported by these groups193. 

 

Samoa for Real 

Samoa for Real is a community of business-owners involved in the visitor economy in Samoa. 

The Samoa For Real community is open to participation from all kinds of businesses that are directly 

involved in providing commercial services to leisure-oriented guests – accommodation, restaurants 

and bars, providers of transport, attractions, activities, events and services (diving, art, spa, 

photography, marketing etc.). It is a voluntary cooperative responsible for improving the vitality of 

our businesses through information sharing, co-learning, collective marketing, and cross selling194. 

 

Agribusiness companies 

Noni Samoa Enterprises Ltd., STARR Ltd., CCK Ltd., MD’s Big Fresh LTD. and the Pure Coconut 

Oil Company (all with sub-licenses from WIBDI) export certified cocoa, noni and virgin coconut oil 

to Europe, Australia and New Zealand and the USA, including American Samoa. Dr. Bronner Ltd is 

                                                 
191 http://samoanheritagetrees.com/ 
192 https://www.facebook.com/Samoa-Red-Cross-Society-718514361621206/about/?entry_point=page_nav_about_item&tab=overview 
193 http://www.samoachamber.ws/ 
194 http://www.samoaforreal.org/ 
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another company that want to establish activities, focusing on smallholder organic coconut production 

(see https://www.drbronner.com/our-story/legacy/).  

 

Skyeye 

Skyeye is one of the more high-tech companies that are able to turn climate change into a business 

by providing location based solutions for Samoa and the Pacific, offering core products/services 

related to UAV/Remote Sensing - Drone imaging, 3D scenes, Vegetation health, Ortho mosaic, 

Digital Surface Model, Digital Terrain Model etc. and GIS - Geographical Information Systems. 

Information systems focusing on location information (http://www.skyeye.ws/). 

 

2.3.8. The media 

The Samoa Observer195 is Samoa’s leading newspaper and one of only three daily newspapers in the 

Pacific region. It’s is the largest newspaper group in Samoa published in both English and Samoan. 

The paper is published Monday to Friday, the Weekend Observer on Saturdays and the Sunday 

Samoan on Sundays with all editions available online. Coverage includes local and international 

news, editorial opinion, sports and investigative journalism.  

 

The Samoa Broadcasting Corporation (SBC) was a public broadcaster, created by an act of 

Parliament in 2003, replacing the old Western Samoa Broadcasting Department. Its operations were 

based in Mulinu'u, Apia. This government entity included both the former Televise Samoa & Radio 

2AP. The SBC was privatised by government in late 2008 with the exception of the AM station, Radio 

2AP. TV1 Samoa is now the main television station of Samoa. SBC's radio stations still broadcast 

but are now under privately owned. 

 

Journalists Association of Samoa (JAWS) 

The Journalists Association of Western Samoa [JAWS] was established by 15 members of the Media 

and Information field around the 1980s196. 

 

2.3.9. Other Regional, Bilateral and Multilateral Development Agencies/Organizations 

 South Pacific Regional Environment Programme (SPREP) 

 New Zealand Aid Programme in Samoa 

 Japan International Cooperation Agency 

 Australian Aid in Samoa 

 United Nations Development Programme in Samoa 

 Asian Development Bank  

 Delegation of the European Union for the Pacific & Europe Aid Samoa 

 International Monetary Fund (IMF) in Samoa 

 World Bank in Samoa 

 FAO in Samoa 

 ILO in Samoa 

 UNESCO in Samoa 

 Technical Centre for Agricultural and Rural Cooperation CTA 

 

                                                 
195 http://www.samoaobserver.ws/ 
196 http://jawsamoa.blogspot.nl/ 

https://www.drbronner.com/our-story/legacy/
http://www.sprep.org/
http://www.aid.govt.nz/where-we-work/pacific/samoa
http://www.jica.go.jp/samoa/english/index.html
http://aid.dfat.gov.au/countries/pacific/samoa/Pages/home.aspx
http://www.undp.org.ws/
http://www.adb.org/countries/samoa/links
http://eeas.europa.eu/delegations/fiji/countries_focus/samoa/index_en.htm
https://ec.europa.eu/europeaid/countries/samoa_pt
http://www.imf.org/external/country/wsm/index.htm
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/EASTASIAPACIFICEXT/PACIFICISLANDSEXTN/0,,menuPK:441893~pagePK:141159~piPK:141110~theSitePK:441883,00.html
http://www.fao.org/countryprofiles/index/en/?lang=en&iso3=WSM
http://www.ilo.org/suva/countries-covered/samoa/lang--en/index.htm
http://www.cta.int/en/
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2.3.10. Institutional framework for decision making in land management 

Samoa has a relatively sophisticated system of screening development proposals by relevant agencies 

for negative social and environmental outcomes. However, there is a need to strengthen the provisions 

for disaster/climate risk assessment.  

 

The primary means of regulating development in Samoa is through land use planning under the 

Planning and Urban Management Act (2004) which promotes the sustainable use, development and 

management of natural and physical resources.  One of the 19 criteria of the ‘development consent 

process’ provides for consideration of natural hazards such as flooding, earthquake, cyclone, 

subsidence, slip, drainage and erosion. Environmental Impact Assessment Regulations were 

introduced in 2007. A Code of Environmental Practice was introduced in 2006 to define methods 

and/or procedures to be followed by consultants, designers and contractors for the avoidance or 

mitigation of adverse environmental effects that may arise out of infrastructure development projects 

or maintenance work (Timmermans, 2015). 

2.3.11. Institutional framework for decision making for urban development 

Disaster and climate risk relating to human settlements is mitigated by a combination of building 

codes, drainage plans and maintenance, river bank protection and channel deepening, spatial 

planning, and Standards for roads, road reserves, drains, bridges and seawalls falling under the Land 

Transport Authority Act 2007 and the Ministry of Works Act 2002. The Planning and Urban 

Management Agency (PUMA) is the agency responsible for urban planning, including the planning 

of new settlement areas.  

The Coastal Infrastructure Management Strategy (CIM Strategy) is another important piece in the 

statutory architecture governing the planning of human settlements that takes disaster risk into 

account. The CIM Strategy strives to promote better coastal infrastructure management at a national, 

district and local level, on issues relating to coastal hazards, protection of the environment and 

promotion of sustainable coastal development all in the context of improving resilience to natural 

hazards. CIM Plans have been developed for all of Samoa’s coastal districts. The CIM Plans lay out 

a series of solutions for a range of issues, including: road and drainage networks, power supply and 

distribution, water supply, and emergency plans (Timmermans, 2015). 

 

The primary piece of environmental legislation in Samoa is the Planning and Urban Management Act 

2004 (PUM Act 2004). Part V of the PUM Act 2004, specifically Section 37, requires consent for 

development within Samoa (a Development Consent). The process for determining whether a 

Development Consent is required and the application process are detailed in the Planning and Urban 

Management (Environmental Impact Assessment) Regulations (2007). A series of Codes of 

Environmental Practice (COEPs) have been developed which provide the standards for avoiding or 

mitigating adverse environmental impacts associated with development project planning, design, 

construction and maintenance. All developments in Samoa require Development Consent and shall 

be submitted to PUMA for assessment before a determination is made. No works are to be undertaken 

until a Development Consent is secured. The Development Consent application form is included in 

Appendix B. Information to be included with a Development Consent application is: 

 

1) Design drawings of the proposed development activity. 

2) Site plan that will indicate the proposed activity on site, including setback(s) from the nearest 

boundary lines and the main road as well as any existing building structures on site. 

3) If the development is on freehold land a computer folio certificate and certified survey plan are to 

be submitted. Development on customary land must have written consent from the family Sa’o. 
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Development on government land requires a copy of the lease agreement and a certified survey plan 

be submitted. 

4) EIA report. The type of EIA report is determined by the nature of the proposed activity as well as 

its potential and actual impacts likely to be generated. There are two types of EIA report under the 

EIA regulations and these include the Preliminary Environmental Assessment Report (PEAR) and a 

Comprehensive Environmental Assessment Report (CEAR). 

5) Consent fee that is determined by the estimated cost of works. 

 

 

3. Past and on-going efforts to improve climate resilience for flood management 

in the Vaisigano Catchment of Greater Apia 

3.1 The Context 

With regards to climate change adaptation, the implementation of the National Action Programme on 

Adaptation (NAPA) has achieved a good number of important changes in the way adaptation is 

mainstreamed into overall development work as well as realized important steps in climate-proofing 

Samoan society. The table below is witness to this and has provided a breeding ground for new 

projects, such as the ICCRIFS, the Critical Landscapes project, ICCRAHS, etc.  

 

In April 2015, MNRE conducted a review of the Samoa Climate Change Policy in order to ‘assess 

progress and pave the way forward’197. The review report summarizes key finding from a review of 

the current state of climate change policy in Samoa and provides recommendations for a new National 

Climate Change Strategy. Information on progress made towards NAPA and NPCCC goals was 

gathered through two methods: 1) an extensive literature review of relevant reports and studies and 

2) interviews with key stakeholders from 25 different offices and organizations responsible for 

implementing NAPA projects or overseeing implementation of the NPCCC. The feedback from both 

groups could be grouped into four more generic major successes and five major challenges with 

regards to progress in adaptation to climate change, which are summarized in table 29. They will be 

incorporated in lessons learned and feed the recommendations. 

 

Table 29 Major Successes and Challenges from NAPA and NPCCC Review Results. Source: 

MNRE, 2015. 

Successes Challenges 
• Strong advances in climate change 

adaptation with clear next steps 

•  Initial studies set pathway for climate 

change mitigation programing 

•  Signs of climate change mainstreaming 

in seven out of fourteen sector plans 

•  Substantial financial backing for 

climate change adaptation initiatives 

•  No legally designated authority with 

responsibility 

for climate change policies and programing 

•  Unclear lines of communication and 

coordination for climate change policies and 

programs 

•  Short-term focus for a long-term problem 

•  Concerns about availability and use of climate- 

related funds 

•  Limited awareness and engagement from 

general public, private sector, and civil society 

 

                                                 
197 MNRE, 2015. Samoa Climate Change Policy Review 2015: “Assessing Progress and Paving the Way Forward”.  
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Overall, Samoa has made important progress in the area of climate change adaptation. It has also 

made important initial advances in mainstreaming climate change policy across all sectors of 

development and laid the groundwork for future climate change mitigation programs. The following 

four key successes were noted in interviews with both NAPA project and NPCCC implementers 

(MNRE, 2015): 

 

Strong advances in climate change adaptation with clear next steps 

The most progress made towards the 2007 policy has been in climate change adaptation, largely 

because all nine NAPA project profiles have been successfully implemented through six different 

externally funded projects.  Implementing the NAPA projects has helped build the capacity of 

government ministries/divisions and local communities, laying the foundation for future climate 

projects. Each NAPA project had led to tangible priorities for future action in agriculture, coastal 

management, health, forestry, meteorology, tourism, and water management. 

 

Initial studies set pathway for climate change mitigation programing 

In 2010, the Cabinet Development Committee endorsed a call for Samoa to become carbon neutral 

by 2020. Samoa has conducted two GHG Inventories to measure GHG emissions over time and has 

drafted a National GHG Abatement Strategy (2008-2018), which calls for increasing production and 

use of biofuels while improving energy efficiency. Feasibility studies have examined the renewable 

energy potential of solar, tidal, wind, and biomass energy; limited financial resources for these costly 

options, however, limits the ability of the Government of Samoa to act upon the findings of these 

studies. 

 

Signs of climate change mainstreaming in seven out of fourteen sector plans 

The process of mainstreaming climate change into national sector plans has begun. Of the fourteen 

sector plans currently in place, five were graded as "good" for climate change mainstreaming, three 

as having "some," and five as "none." The greatest success comes from the National Environment 

Sector Plan (NESP), which marks the most significant progress thus far on mainstreaming climate 

change. 

 

Substantial financial backing for climate change adaptation initiatives 

The Government of Samoa has established fruitful connections with international and regional 

organizations and funders who have provided valuable financial support and technical assistance. The 

Government of Samoa has been successful in receiving substantial support for climate change 

adaptation while diversifying its climate investment portfolio, receiving over USD 109 million in 

climate-related aid from fiscal year (FY) 2007-2008 through FY 2011-2012.  

 

As far as spatial planning with regards to climate change in Samoa goes, a lot has been done. Climate 

Change related spatial planning started under the Coastal Infrastructure Management Strategy (2001), 

which – through contribution by various programmes (a.o. SIAM-1 and -2, AF-project, PCCR) – 

gave birth to initial CIM Plans for some districts, to be followed up by more integrative CIM-2 plans 

for at least 40 districts. The Apia Catchment was Samoa’s selected IWRM demonstration project 

zone. It accommodates Lake Lanoto’o and its two main tributaries – Vaisigano and Fuluasou Rivers, 

which are very important water sources for drinking water, hydropower, bio-diversity and tourism. 

Unfortunately, with increasing population and development pressures over the years, this catchment 

area has become significantly degraded from problems such as soil erosion, siltation, water 

pollution/contamination and water shortages, causing major concern to the Government. In 

addressing this problem, the project aims to develop and implement a set of strategic actions to 

rehabilitate and sustainably manage the Apia Catchment in order to improve the quality and quantity 
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of the water resources for enhanced water supply and hydropower generation, socio-economic 

advancement and reduced environmental adverse impacts. Again, realizing the importance of the 

Apia Urban Area in the Greater Apia Catchment Area, the Government of Samoa has requested 

assistance in intensifying the planning of this area, with a focus on urban development – as noted 

down in the Apia City Plan, as well as with a focus on a more integrated approach to catchment 

management, as portrayed in the Integrated Watershed Management Plan for the Greater Apia 

Catchment Area. Both latter plans are very recent, so their implementation is either still in the 

planning or the preparation phase (with regards to the project cycle) – meaning their implementation 

will probably start somewhere in 2017.  

 

Hence, the development of the Green Climate Fund intervention for Samoa on integrated flood 

management in the Vaisigano River Sub-catchment – as part of a programmatic approach for the 

Greater Apia Catchment and the whole of Samoa – for which this feasibility study is written, 

definitely can be constructed upon excellent prior experiences and achievements, as well as a good 

number of sister projects and programmes run in parallel that provide mutual synergy. Below, we 

will deal with some of those that have specific relevance for flood management of the Vaisigano 

River Sub-catchment.  

 

3.2 An overview of past and on-going projects aimed at increasing climate resilience from 

flooding 

 

A number of flood assessments have been the foundations of flood-related project/programme 

development in Samoa. Several flood assessments have been completed within the Vaisigano 

catchment or within the wider Apia area. These include: 

 

 Flood study of the occurrence 15 to 16 April 2001 flooding areas of the Apia township by 

Apia Management Services carried out in 2001. 

 A review of flooding in Apia, Samoa, April 2001 by Dr Yeo produced for the South Pacific 

Applied Geoscience Commission (SOPAC) in July 2001. 

 A report by Kramer for the Samoan Hydrological Services produced in 1975 on the storm 

and floods of 16 to 18 November 1974 in Western Samoa. 

 Samoa National Capacity Self-Assessment (NCSA) for the implementation of the Rio 

Convention with its climate change profile; 

 In 2006 KBR undertook several drainage investigations within the IWMP area as part of the 

ADB project TA 4229-SAM; 

 The Asian Development Bank (ADB) has funded several sanitation and drainage projects in 

Samoa; 

 Samoa Technical Report – Economic Analysis of Flood Risk Reduction Measures For The 

Lower Vaisigano Catchment Area, Woodruff, 2008 

 HR Wallingford (2008) “Samoa Technical Report 13th July – 3rd August, 2006, WS 3.5.4 

Capacity Building in Flood Risk Management”, EU–SOPAC Project Report 69c, October 

2008  

 HR Wallingford (2008) “Samoa Training Report 13th July – 3rd August, 2006, Capacity 

Building in Flood Risk Management – Training in Flood Hydrology, River Modelling and 

Floodplain Mapping”, EU–SOPAC Project Report 69d, October 2008 
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 Samoa Post-Disaster Needs Assessment Cyclone Evan 2012, Government of Samoa, March 

2013; 

 Apia, Samoa - Climate Change Vulnerability Assessment, (United Nations Human 

Settlements Programme (UN-Habitat, 2014) 

 Samoa Climate Resilience Investment Program (CRIP) – Situation Analysis (de Berdt 

Romilly et al, 2013, under the PPRC, itself established under the Multi-donor Climate 

Investment Fund CIF); 

 Updated Flood Study of the Vaisigano Catchment, Water Technologies, 2014 

 

These assessments have led to specific planning with regards to flood management in the Apia 

Urban Area: 

 Samoa Flood Management Action Plan, with specific reference to Vaisigano River 2007-

2012, SOPAC;  

 Coastal Infrastructure Management Plan; 

 Integrated Apia Master Plan for Water Supply, Drainage and Sanitation (of which to date 

only a draft outline of 2011 exists produced by KBR and Kew Consult); 

 Vaisigano Watershed Management Plan (2007); 

 Vaimauga Sisifo District CIM-2 Plan (2007; currently updated under AF-project); 

 The Asian Development Bank (ADB) has funded several sanitation and drainage projects in 

Samoa;  

 Draft Outline Integrated Apia Master Plan for Water Supply, Sanitation and Drainage - KBR 

(2011); 

 Apia City Development Strategy & Spatial Plan, UN Habitat and PUMA, 2015 

 Integrated Water Management Plan for the Greater Apia Catchment Area (under revision 

2016). 

 

The assessments and plans mentioned above have led to specific measures having been implemented 

in the Vaisigano Catchment area to date. The following subparagraphs will treat these activities.  

 

3.3 Efforts to improve flood management in the Vaisigano Catchment 

Urban resilience is the ability to withstand and recover from unexpected shocks associated with 

natural hazards and climate change. Building resilience to these risks can be done most effectively 

through strengthened urban planning and management; considering 

and responding to these risks are an essential part of proactive urban management strategies and 

infrastructure development plans. Possible approaches for building urban resilience include the 

following (ADB, 2013)198: 

 Collect natural hazard and climate change information, as well as geospatial data on 

urban assets and population, in order to undertake hazard and vulnerability assessments 

to inform urban planning and disaster response operations. 

 Provide basic urban services to all urban residents with a focus on households who 

are least able to cope with natural hazard risks (e.g., households living in informal 

settlements). 

 Conduct risk-resilient spatial planning to steer new developments and critical 

infrastructure away from hazard-prone areas through better land use planning and 

zoning. To increase enforcement of building codes, while at the same time ensuring that 

                                                 
198 ADB, 2013. Moving from Risk to Resilience 
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there is adequate supply of “safe” land available for commercial, industrial, and 

residential subdivision development. This also includes zoning for conservation 

purposes in areas such as mangrove forests, which provide natural buffers against 

natural hazards. Implement development controls such as building codes to ensure that 

houses and buildings are constructed to appropriate standards. 

 Improve infrastructure design standards to take into consideration natural hazard and 

climate change risks (e.g., through climate proof ng measures) and provide adequate 

operations and maintenance resources to maintain performance. 

 Preserve natural ecosystem functions such as natural drainage channels, green space, 

and natural shoreline buffers to protect properties from flooding, storm surge, and 

coastal erosion. 

 Implement effective early warning systems, emergency disaster response, and post-

disaster recovery to support effective response and recovery following a natural 

disaster event in order to minimize injury, loss of life, and property damage and support 

early recovery. 

 

As has been discussed in this Feasibility study under various headings, increasing urban resilience in 

the Apia Urban Aria through efforts to improve flood management in the Vaisigano River Sub-

catchment started quite some time ago. Reported major floods have occurred in 1939, 1974, 1975, 

1982, 1990, 1991, 2001, 2003, 2006, and 2008 (PDNA, 2013), 2009 (Tsunami) and 2012 (Cyclone 

Evan).  After each of these occasions, the inhabitants of the Samoan Islands realized that something 

more structural should be done to protect their fragile infrastructure and livelihoods from negative 

flooding impacts.  

 

Although specific focus on the Vaisigano River Sub-catchment area dates back to as early as 1991, 

when the Vaisigano River Watershed Plan was elaborated (FAO, 1991), real headway was made with 

the Samoa Flood Management Action Plan elaboration process in 2007, during which actions for 

Government agencies, the private sector, NGOs and communities responsible for flood and floodplain 

management were identified that can assist in reducing flood risks to the Samoan people and their 

property, as well as improving public safety and enhancing the environment. Although, the scope of 

the Plan was nationwide, there was a particular focus on the lower Vaisigano catchment area. It 

identified a wide range of possible measures for the management of flood risks in the lower Vaisigano 

catchment area. During a workshop conducted by SOPAC in March 2007 (SOPAC, 2007), flood 

management options were identified as priority measures by the Government of Samoa. These 

include structural measures, which generally involve some type of construction (for example, flood 

defense embankments and walls) and non-structural measures such as flood warning, land use 

planning, development control and building control, include (Woodruff, 2008): 

 

1. construction of flood embankments; 

2. construction of by-pass/diversion channel; 

3. development control i.e. raising floor heights; and 

4. improved flood forecasting, warning and public awareness. 

 

The Apia Catchment was also Samoa’s selected IWRM demonstration project zone (MNRE/Kew 

consult, 2007), accommodating Lake Lanoto’o and its two main tributaries – Vaisigano and Fuluasou 

Rivers. The project aimed to develop and implement a set of strategic actions to rehabilitate and 

sustainably manage the Apia Catchment in order to improve the quality and quantity of the water 

resources for enhanced water supply and hydropower generation, socio-economic advancement and 
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reduced environmental adverse impacts. Among the project’s deliverables is the Vaisigano River 

Watershed Plan. 

 

The draft Water and Sanitation Plan was written during the implementation of the name-sake project. 

The Project was aligned with the sector-wide approach for the water sector adopted by the 

Government of Samoa and compliment European Union-funded water sector programs. The Project 

will also build upon assistance provided by ADB through the Sanitation and Drainage Project (Loan 

Nos. 2026/2440-SAM and Grant No. 0114-SAM) to improve drainage and sanitation services in 

Apia. The project preparatory technical assistance (PPTA) is included in the EU Country Partnership 

Strategy 2008 - 2012 and is consistent with Samoa's Strategic Development Plan and the water sector 

development strategy as articulated in the Government's Water for Life and supporting policy 

documents. The PPTA paved the way for a national sanitation master plan addressing the policies, 

standards, and guidelines for the development of sustainable wastewater systems throughout Samoa, 

and an integrated, fully costed, and prioritized water supply, sanitation, and drainage master plan for 

the greater Apia area, including an investment project. Delivery of the project was done through a 

sector approach with core and candidate subprojects from components identified in the integrated 

water supply, sanitation, and drainage master plan for Apia (ADB, 2009).  

 

The National Urban Policy (GoS, 2013)199 also incorporates aspects of climate change adaptation and 

disaster risk management in the Integrated urban plan through spatially oriented measures, 

development and application of design standards for flood-proofing buildings and infrastructure; and 

elaboration and application of flood plain guidelines and management plans. The policy is 

operationalised through the SAMOA – CITY DEVELOPMENT STRATEGY (2015), which is 

currently in effect to upgrade infrastructure in the Apia Urban Area and which provides measures for 

several parts of the Vaisigano River Sub-catchment area. The Structure Plan embedded in the CDS 

supports the four goals of the City Spatial Plan through a hazard-risk reduction and resilience lens. 

The Combined Risk and Constraints Map and database can be used in conjunction with the Structure 

Plan and eventual SMPs to effectively manage and minimise development in high and critical hazard 

areas. The structure plan targets the Vaisigano Catchment and Floodplain Proposed City Management 

Units 1 & 3 and the priority Sustainable Management Plans 1 and 9. Some of the flood related 

activities foreseen (CDS, 2015):  

 Activity 3.1: Use GIS Bases with Risks & Hazards to work with Water Resources Division 

(WRD) on IWRM; 

 Activity 3.3: Use aquatic ecology input to identify prospect urban waterways and ill-defined 

drainage-ways; 

 Activity 3.4: Confirm waterways and drainage-ways of significance; 

 Activity 5.3: Review hazard criteria between each theme: wave run-up, terrestrial flooding, 

coastal inundation. 

 

Under the EWACC project, several activities have focussed on flood proofing of the Vaisigano River 

Catchment area. The most important among these (EWACC draft PIR (2016)):  

 

a. Completed EIA, concept basis and final detailed design for the Vaisigano flood protection wall for 

segment 1 has been submitted; 

b. A Tender for construction is current undergoing a tender evaluation process prior to awarding the 

winning bid for the construction in a limited part of the river channel. The planning for this project 

has focussed mainly in procuring and implementing the construction of the flood protection wall 

                                                 
199 GoS, 2013. National Urban Policy. 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 190 

 

I 
along a specific and limited section of the Vaisigano in Apia. The procurement processes involved in 

infrastructure construction has gone through a lot of challenges. A design for this wall is completed 

based upon the flood models of the Vaisigano river in different annual exceedance period scenarios. 

Multiple discussions and meeting have taken place so that the undertaking is well planned and 

implemented when the full tender process for construction is completed. Meetings and consultations 

including community consultations, project site clearance, ground-truthing trials, environmental 

impact assessments, and concept basis have been conducted through preliminary studies that have 

been implemented before the final design was completed in the beginning of this reporting year. 

c. Consultations have been carried out with vulnerable communities to identify and promote 

awareness to youth groups including both males and females on green enterprises and 

entrepreneurships for enhancing sustainable livelihoods; 

d. The finalisation of the contract for a consultant working on the preparation of implementation of 

Village Disaster Management Plans is near completed with the consultant to implement this activity 

within quarter 3 of 2016. 

 

One of the activities under the EWACC is also elaboration of the Integrated Water Management Plan 

for the Greater Apia Catchment (2016) – whose draft is currently being finalized by Water 

Technology. The plan attempts neither to re-invent the wheel, nor to replace other initiatives and 

builds on several detailed and seminal studies and assessment over recent years, under the auspices 

of the UN, ADB, World Bank and other development partners, as well as new targeted research. Key 

elements of these are emphasized in this IWMP, but not comprehensively restated. The Vaisigano 

River Sub-catchment is one of the focus areas of the Integrated Water Management Plan for the 

Greater Apia Catchment. As Cyclone Evan was (in terms of flooding) approximately a 1-in-100-year 

event, the relevant comparison of the results of this current IWMP analysis with the previous Samoa 

Post Disaster Needs Assessment (PDNA) is at the 1-in-100 AEP event level. Some relevant generic 

mitigation measures have been identified that touch upon flood management, e.g.: 

 

 Consideration of the interrelationship of water supply, storm-water and sewerage. 

 Incorporation of measures to improve environmental outcomes or at least ensure that hard 

engineering measures associated with adaptation activities do not adversely impact 

environmental values (MNRE) such as: 

o Rainwater tanks (increase water supply, provide flood mitigation benefits); 

o Management of natural channels in place of concrete/lined channels and pipe 

systems for storm-water management. 

 Develop improved flood warning systems for at risk areas (MO, DMO & Villages). 

 

The proposed structural and non-structural mitigation measured identified as a result of the hydraulic 

modelling and damages assessments in the Vaisigano area have been outlined in the IWMP (2016), 

summarized in Table 30.  
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Table 30: Vaisigano Catchment Structural Mitigation Works Summary. Draft IWMP, 2016. 

 
 

Hence, the Greater Apia Catchment and the Vaisigano River Sub-catchment areas have seen various 

mitigation measures to improve the resilience of both infrastructure and livelihoods in the past, and 

more are planned under current projects and programmes. Mitigation measures provide a means to 

reduce the existing flood risk. Mitigation measures can reduce existing flood risk by lowering the 

likelihood of flooding and/or lowering the flood damages (consequences) for a given flood event. 

Mitigation measures can be categorized as (Water Technology, 2016): 

 

A. Structural: Physical barriers or works designed to prevent flooding up to a specific design flood 

standard. Structural measures aim to reduce existing flood risk by lowering flood likelihood at given 

locations. Structural works include detention storages, levees, floodways, waterway works, drains, 

culverts, retarding basins, raising floor levels and improvements to existing hydraulic structures. 

Although not mentioned by Water Technology in their report (2016), such structural measures should 

also include changes made to existing infrastructure and livelihoods that would minimize flood-

related damage if and when flash-flooding and inundation occurs: for instance adapted building 

packages for homes, commercial buildings, offices and industrial complexes (including utility), 

adapted bridge, road and drainage works, as well as application of ecosystem based adaptation 

practices and anti-erosive measures in side-stream and upstream areas. Furthermore, specific CCA or 

flood-related measures can be included, such as island wide coverage with weather stations, early 

warning dispense network (sirens and messaging systems) and flood-refuges. 

  

B. Non-structural: Management and planning arrangements between relevant authorities designed 

to reduce flood related damages. Non-structural measures aim to reduce existing flood risk by 

lowering flood damage. Non-structural measures include land use planning, community education, 

flood warning, provision of evacuation routes, flood response and flood awareness. Although not 

mentioned in the Water Technology report (2016), non-structural measures can also be measures that 

increase resilience of vulnerable groups and households through flood-related alternative income 
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generating activities: this will decrease their reliance on emergency relief during and after extreme 

weather events, which liberates time and funds for other recovery activities.  

 

Flood risk mitigation includes prevention, protection and/or adaptation. However, floods cannot be 

totally prevented or mitigated by structural means. Hence, integrated flood management is important 

combining structural and non-structural measures, such as adopting to flood risks and implementing 

development control in flood prone areas.  

 

The Samoa Flood Management Action Plan (SOPAC, 2007) considered structural or hard 

infrastructure measures to help manage flooding.  A preliminary assessment of a number of these 

measures was made for the Vaisigano River catchment using the results of a rainfall runoff model 

and a one dimensional hydraulic (1D) model.  The structural options considered were: 

 

 Flood walls and embankments.  

 Upstream flood storage. 

 The use of a by-pass channel. 

 Increasing channel conveyance. 

 Improving channel maintenance. 

 Pumping. 

 Flood proofing of new and existing buildings and other assets. 

 Increased capacity of urban stormwater drainage system 

 

Since this plan is still the most comprehensive plan on structural and non-structural measures with 

regards to flooding, these will be outlined below for the Vaisigano River Catchment areas. 

 

3.3.1 Climate resilient structural (hard) infrastructure for flood proofing 

Flood walls and embankments 

Sea walls already exist at the most built up coastal area of Apia city, including in the flood plain of 

the Vaisigano River Sub-catchment (VRSC). These provide a level of protection to inland property 

and infrastructure from storm events, serving as temporary measures while other strategies are 

implemented inland. However, it is now recognized that Samoa’s many sea walls will not be an 

adequate long term solution to defending the island against tsunami, sea level rise, intense tropical 

storms, and associated impacts. As part of the Pilot Program for Climate Resilience, funded by the 

World Bank and the Adaptation Project by UNDP, Samoa will upgrade the economic corridor, the 

west coast road that links Apia city and the main Faleolo International Airport, as well as associated 

drainage improvement and coastline protection work. With regards to the VRSC, the Apia Waterfront 

Project financed by JICA has foreseen upgrades of the sea wall, as well as an upgrade of the Vaisigano 

Bridge near the mouth of the river in the Apia Bay.  

 

Vaisigano streambed enhancement 

Already in 1991, FAO facilitated a river bank erosion control measure, implemented at Alaoa on the 

Vaisigano river to train local staff and to demonstrate soil erosion control to other target groups. Three 

layers of gabion baskets were laid and filled with stone along the river bank. The area behind the 

structure works was filled with soil and planted with tree species. Although costly, the measure was 

justified since the river could easily destroy roads, bridges, water tanks and other infrastructures 

during high floods. To improve the environment, and to reinforce rock revetment works along the 

river banks of the Vaisigano, tree-planting was planned. Unfortunately, owing to delays in 
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implementing the river-bank protection works, the buffer-strip planting was not implemented (FAO, 

1991). The Samoa Water Authority and the MNRE, as part of the Samoa Water Sector Plan, are 

collaborating in improving the adaptive capacity of the AUA to climate change. Priority actions 

include securing the watershed area for protection, widening and deepening waterways, and 

extending protected areas around river banks. Under the EWACC project, river walls along the 

Vaisigano River in the floodplain have been designed. Currently (august 2016), contracts for 

implementation of Segment 1 of the project are being issued. Segment 2 and 3 have been designed, 

but not yet planned.  

 

Upstream flood storage 

The lack of natural water storage results in the catchments reaching low flow levels within several 

weeks. Conversely the lack of storage also results in rapid flooding events, with times to peak 

estimated at less than 3 hours for cyclone and tropical storm associated rainfall events200. Upstream 

flood storage has been considered in the Vaisigano River as early as 2007, but to date has not been 

designed or planned.  

 

The use of a by-pass channel 

The use of by-pass channels is now foreseen in the IWMP as well as in the upgrading of the Cross-

Island Road, but no action has as yet been implemented. 

 

Increasing channel conveyance 

This hard-infrastructural measure is currently being considered in Segment 1 of the Vaisigano River 

streambed upgrade and will probably be implemented in the fourth Quarter of 2016. It has been built 

in the current designs for Segments 2 and 3 as well. 

 

Improving channel maintenance 

This hard-infrastructural measure is currently being considered in Segment 1 of the Vaisigano River 

streambed upgrade and will probably be implemented in the fourth Quarter of 2016. It is part of the 

operations of the IWMP.  

 

Pumping 

This hard-infrastructural measure is currently not (yet) being considered in the Vaisigano River 

streambed segments upgrade. 

 

Flood proofing of new and existing buildings and other assets 

 

Utilities 

In 2007, the Samoa Power Sector Expansion Plan developed climate proofing actions for the 

production and delivery of electricity to the public, both for the AUA and throughout the country. 

These include the relocation of the Tanugamanono Power Station further inland to Fiaga, the 

undergrounding of electricity lines, the establishment of substations for better connectivity during 

power failures, and the upgrading of hydro power stations such as Alaoa within the AUA. Other 

activities involve the expansion of the water supply net in the Apia Urban Area, where currently about 

98% of the population is served with clean tapwater.  

 

Roads 

                                                 
200 GEF Pacific IWRM Project (2013). Mid-Term Report of the Samoa National IWRM Demonstration Project: “Rehabilitation and Sustainable 

Management of the Apia Catchment” 
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Currently LTA has a contract with SMEC International Pty Ltd to carrying out the Consulting 

services: for Surveys and Investigations, Design and Documentation of the Central Cross Island Road 

(CCIR) Upgrading. The documentation will be that ready for construction procurement for the full 

length (approx. 20km) of the CCIR. The vision for the Central Cross Island Road is to become a 

climate resilient road. Figure 51 gives the location of the CCIR, as well as the areas that have been 

upgraded in the past. The project is currently divided into two stages: Stage 1 - Lufisa to Vaoala 

(3kms) and Stage 2 - Vaoala to Siumu (17kms). This road is the object of Child Project 2 under the 

Programme for Integrated Flood Management for Enhanced Resilience in the Greater Apia 

Catchment Area (see programmatic approach).  

 

 
 

Figure 51: Upgrading Central Cross Island Road to a climate resilient road.  

 

Buildings: Housing, offices, commercial premises and industry 

Housing development may be possible in some coastal areas, but would be generally considered to 

be a transition option with raised floor levels to allow for more frequent and higher flood levels. This 

is permitted in the CIM Plans, which include planning regulation and enforcement. There will be 

unintended consequences – for example, if floor levels are raised for some buildings, this may 

increase the impact of flooding on neighboring buildings due to the reduction in flooding capacity. 

The CIM plans have noted that buildings with floor levels less than two meters above sea level will 

on average be flooded every year under future climate change projections. Coastal residents in the 

villages of Sogi, Fugalei, Vaimoso and Vaitoloa have built homes with elevated floor levels to cater 

for variable sea level. This option and others relating to flooding and hazard-proof building have now 

been introduced in the Building Code. This code and its related manuals also provides rules and 

regulations for offices, commercial buildings and industry. Since the Code is new, it hasn’t been 

validated yet, but once this is done, it can serve as basis for improved building of both housing as 

well as commercial building, government building and utilities.  
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Tourism facilities 

The major hotels, tourist attractions, and facilities located in Apia will continue to be vulnerable to 

climate change impacts. Hotels have already taken steps to improve their adaptive capacity. In 

addition to insurance, many have taken steps to strengthen building structures to withhold winds and 

surges, as well as developing resilience through measures such as rainwater tanks, energy efficient 

products, renewable energy sources and even relocation to safer sites when possible. 

 

Increased capacity of urban stormwater drainage system 

The Land Transport Authority is using the Apia Master Plan to upgrade the drainage systems and 

river protection for the Apia CBD and AUA, to reduce flooding and overflow during heavy rainfall. 

Under the National Water and Sanitation Master Plan as well as the Draft Outline of the Integrated 

Apia Master Plan for Water Supply, Drainage and Sanitation, certain activities have been foreseen 

but these have not yet been implemented. The same goes for the activities under the Waterfront 

Project, under which the Vaisigano bridge will be upgraded.  

 

The establishment of rehabilitation plantations, soil-erosion measures and adapted agricultural 

systems in mid-stream and upstream areas will also be considered here as ‘hard’ flood control 

measure, since the trees and (agro-)forest systems as well as erosion control works are tangible assets 

in the landscape. 

 

Rehabilitation and structural plantation 

The preliminary assessment of damage by Cyclone Val in the Vaisigano showed that 40% of the trees 

had been blown down. Of the remaining trees, about half were badly damaged and the other half were 

sparse and mainly on higher parts of the watershed. To provide cover to the open areas a rehabilitation 

plantation programme was implemented with ADB financial support. In total, 807.6 hectares 

(Vaisigano 424.6 ha and Fuluasou 383 ha) were planted with a variety of species, either indigenous 

or exotic but naturalized, well-adapted and fast-growing, providing cover to the cyclone-damaged 

upstream areas of both watersheds. In the long term, this vegetation will help to maintain flow regime 

and enhance the natural ecosystem. The plantation areas in both the watersheds have been mapped in 

1:5000 and 1:10000 scale showing details of compartments, sub-compartments, species planted, area 

and spacing. The original maps are kept in the cartography section of the FD (FAO, 1991). Various 

programmes have included tree planting for rehabilitation of upland watersheds (ICCRAHS, 

ICCRIFS, 1-million-tree-campaign). The latest effort is the 2-million-tree-campaign, foreseeing the 

planting of that number of trees in the upland watersheds in the country, including the Vaisigano 

River Catchment Area – as part of the new Upland Watershed Conservation Policy.  

 

Soil erosion control measures 

Overall, Samoan soils are rich and in good condition. Most soils – due to volcanic origin – have 

excellent porous and very fine structure. Most often, they are of dark color, suggesting high soil 

organic matter content. The fertility can be tied to the agro-ecological zones with the younger soils 

being generally more fertile. Fertility levels seem to be strongly influenced by cropping history of 

sites and management. The potential for erosion is always a concern under cropping management, 

especially if surface soil is exposed to heavy rain, floods and wind. None of the major reports written 

about Samoan soil resources mention erosion as a significant concern, but Wright (1963)201 does 

mention the occurrence of garden crops on steep slopes as a significant risk. Such erosion is a major 

concern to farmers and population, because of the loss of productive soil as well as sediment release 

                                                 
201 Wright A C S, 1963. Soils and land use of Western Samoa. 
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into the landscape and especially the water bodies (leading to water contamination with sediment and 

organic and non-organic pollutants). As well as providing the soil organic matter needed to stabilize 

soil structure, decomposing organic materials (plant and animal residues) also feed soil animals and 

microbes having crucial roles in releasing soil fertility. The organic material acts as glue for soil 

particles, helping to avoid detachment and transport of these particles via wind, water and gravity 

(erosion) and fulfilling vital functions in absorbing infiltrating rainwater. Unprotected Samoan soils 

are prone to strong weathering due to their volcanic origin, the overall high temperatures and high 

rainfall. Under the Strengthening Multi-Sectoral Management of Critical Landscape in Samoa’ 

project (SMSMCL Project), a Soil Conservation and Land Management Manual for Samoa has been 

elaborated (Tulin & Umar, 2016)202, which gives an overview of the erosion occurring under land use 

systems in Samoa and the anti-erosive measures being implemented of old. The manual discusses the 

soil capability maps produced by Leslie (2010, unpublished), showing the distribution of land 

suitability for 58 crops for both Upolu and Savai’i, including those promoted under SACEP – 

tomatoes, potatoes, carrots, onions and Chinese cabbage. The full set of maps is available as a 

collection of Microsoft Publisher files from the MAF. The manual discusses a number of technical 

measures that can be taken to counteract soil erosion, ranging from stone ridges to permaculture.  

 

Flood risk mitigation includes prevention, protection and / or adaptation. However, floods cannot be 

totally prevented or mitigated by structural means. Hence, integrated flood management is important 

combining structural and non-structural measures, such as adopting to flood risks and implementing 

development control in flood prone areas.  

 

The Samoa Flood Management Action Plan (SOPAC, 2007) considered structural or hard 

infrastructure measures to help manage flooding.  A preliminary assessment of a number of these 

measures was made for the Vaisigano River catchment using the results of a rainfall runoff model 

and a one dimensional hydraulic (1D) model.  The structural options considered were: 

 

 Flood walls and embankments.  

 Upstream flood storage. 

 The use of a by-pass channel. 

 Increasing channel conveyance. 

 Improving channel maintenance. 

 Pumping. 

 Flood proofing of new and existing buildings and other assets. 

 Increased capacity of urban stormwater drainage system 

 

The Flooding and Drainage component of the IWMP has identified several areas for further 

investigation and works to be undertaken. A list of proposed recommendations and objectives have 

been identified as part of the study and are included in Box 2 (Water Technology, 2016). 

  

                                                 
202 Tulin A.B. & M. Umar, University of the South Pacific, GEF-UNDP-GoS Project on Strengthening Multi-sectoral Management of Critical 

Landscapes in Samoa (SMSMCL) project; ‘Soil Conservation and Land Management Manual for Samoa’.  
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Box 2: Overview of proposed flood-risk reducing measures as identified in the IWMP (2016). 

 

No. 1 Develop sustainable governance arrangements for managing flood risk including: 

a. Clear understanding of responsibilities 

 

No. 2 Make information on flood risk readily available including: 

a. Make flood mapping available to the community and government departments 

b. Communicate risks to residents and communities 

 

No. 3 Understand flood behavior and risk to recognize the impacts of floods including: 

a. Continually improve hydrologic and hydraulic modelling as more data becomes available. 

b. Data collection 

c. Identify priority ‘hot-spots’ to focus improvements 

 

No. 4 Understand and maintain the natural flood functions of flow conveyance and storage 

(Works to protect Essential Services/Infrastructure and Housing) including: 

a. Upgraded drainage works 

b. Data collection/Survey 

c. Modelling 

d. Design/Construction/Maintenance 

e. Restrict floodplain filling 

f. Support relocation and floor raising 

g. Define natural water courses and overland flow paths 

h. Legal point of discharge requirements/maintaining flow regimes. 

i. Bunding and Levees 

 

No. 5 Manage flood risk to improve community resilience to flooding including: 

a. Increase community awareness and education 

b. Reduce the effects of flooding to reduce financial, social and mental effects. 

 

Actions – Structural works under No.5:  

Action 5.1 Vaisigano River dam: 

a. Pre-feasibility/feasibility study, including consideration of water supply, hydropower and flood 

mitigation element, and (for example): 

i. Hydrologic analysis to include stochastic (probability based analysis) as well as refining the 

current modelling 

ii. Refinement of environmental flow requirements, 

iii. Geological and construction feasibility 

iv. Climate change sensitivity analysis 

v. Detailed cost/benefit analysis 

vi. Analysis of feasibility of phasing of construction 

b. Decision and funding sources 

c. Construction 

d. Commissioning 

e. Multi-purpose operating procedures – who, what when how etc 

 

Action 5.2 Upgrade of eastern channel, including: 

a. Pre-feasibility study 
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b. Feasibility study (if prefeasibility suggests), and if positive: 

c. Design 

d. Land acquisition 

e. Construction 

 

Action 5.3 Upgrade of Main East Coast Road, including: 

a. Options/Feasibility analysis 

b. Data Collection 

c. Design 

d. Community Consultation/Land acquisition 

e. Construction/Maintenance 

 

Action 5.4 Upgrading Bridges 

a. Data Collection/Survey 

b. Modelling/Immunity Requirements 

c. Design/Construction/Maintenance 

 

Action 5.5 Flood Prediction and Warning systems including: 

a. Alerts, social media, text messages, sirens 

b. Rainfall Radar 

c. Rainfall gauge network 

d. Education/awareness 

 

Action 5.6 Evacuation arrangements, including: 

a. Local refuges 

b. Evacuation routes 

 

Action 5.7 Community awareness/reediness and recovery plans, including: 

a. Education 

b. Communication and Mapping 

 

Action 5.8 Planning and Development Controls including: 

a. Landuse planning/Zoning 

b. Hazard Mapping 

c. Relocation 

d. Filling controls 

e. Building code assessments 

 

 

3.3.2 Climate resilient soft infrastructure for flood proofing 

 

The following assets are ‘softer’ than the others, in that they represent a clear production and 

protection potential, but are intangible.  

 

Relocation 

Moving to higher ground inland generally provides the most effective means of protection from the 

consequences of rising sea levels over the long term. However, it requires a detailed and robust 
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strategic and urban planning framework. The Planning and Urban Management Act (2004) is 

undergoing a review with the aim of improving the consenting process and giving communities more 

say in the planning process. In the longer term this should identify appropriate zones for regulating 

and limiting various activities related to housing. Suitable zoning would prohibit or restrict certain 

uses in areas of higher risk – for example, limiting the number of structures or floor area in coastal 

zones, and preventing existing structures from being expanded or replaced. 

 

Improving adaptive capacity of Civil Society 

Adaptive capacity reflects a community’s ability to take concrete actions to reduce its vulnerability. 

This is why resilience strengthening efforts should focus their resources on the most vulnerable 

groups and territories. Building adaptive capacity and resilience at a grassroots level offers a valuable 

alternative to top-down implementation approaches and centralized planning. 

As part of the Climate Change Vulnerability Assessment, a stakeholder analysis was carried out. This 

highlighted the need to broaden participation in order to enhance the adaptive capacity of Samoa, 

including not only central and city officials but also academic institutions and the private sector. Civil 

society organizations also have a vital role to play. Through their long-standing ties with local 

communities, they have made significant contributions in terms of working with residents to build 

capacity and awareness about climate change, in particular with regard to its impacts on livelihoods, 

disaster risk management and post-disaster recovery. Despite this, the initiatives have been small 

scale, and more needs to be done to enhance local knowledge and resources. At the same time, 

communities need to be encouraged and assisted to take ownership of these problems, as well as the 

practical solutions. 

 

Support to civil society and community-led initiatives addressing climate change has been provided 

through a number of mechanisms. Using the Samoa UNDP-GEF Small Grants Programme as well as 

its Community Centered Sustainable Development programme, UNDP funds community-based 

adaptation projects that use existing village-level delivery mechanisms and strengthen national-local 

institutional linkages. 

 

Between 2004 and 2008, through the World Bank-financed Samoa Infrastructure Asset Management 

Project, MNRE ran the Risk Adaptation Measures Grant Scheme to build community resilience. A 

new scheme through the Pilot Program for Climate Resilience will be established to finance low cost 

and small scale community initiatives designed to help local coastal communities withstand the 

impacts of natural hazards. More recently, the Government established the Civil Society Support 

Programme (CSSP) in order to harmonize support to civil society. The CSSP pools donor funds and 

makes it easier for civil society groups to access resources under a common application process and 

reporting requirements. The CSSP will provide both funding and capacity building support to NGOs 

and Community Based Organizations (CBOs) for a range of development activities to benefit 

communities and vulnerable groups. The Samoa Umbrella for Non-Government Organizations 

(SUNGO), as a focal point for civil society, will be the key provider of capacity building support to 

NGOs and CBOs. 

 

Cultural adaptation 

Samoa’s adaptive capacity is strengthened by its cultural tradition of close-knit family connections 

and social obligations. This is the most important safety net in terms of adapting to climate change. 

Collective support systems are still alive and strong in Samoa. During the tsunami in 2009, and the 

flash floods in 2012, although there were shelters provided by the government, the majority of 

families sought shelter with their relatives. 
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Supporting growth in the agricultural sector has been shown to be more than twice as effective in 

poverty alleviation when compared to growth in other sectors203. Investments in agriculture are more 

cost-effective for increasing household-level income than comparable investments in roads and other 

infrastructure204. Supporting value chains – agricultural and otherwise – will improve efficiency and 

strengthen linkages between producers, processors and buyers. This more efficient organisation of 

value chains will allow greater benefits to accrue to primary producers, while at the same time 

improving reliability and quality of supply to buyers and consumers. Analysis of value chains will 

link suppliers to markets and strengthen the ability of the suppliers to produce commodities according 

to exact product specifications. Raising the productivity and income of value chain actors will allow 

producers to develop high-return production systems and use their livelihood assets more optimally. 

Consequently, small-scale producers will have greater capacities for increasing the amount of produce 

they can supply at the requisite levels of quality. Where quality of products is of particular concern, 

improved access to processing technology provides a cost-effective means for compensating205 as 

processors are able to supply final products rather than raw materials. For these reasons, strengthening 

of value chains is considered to be one of the most effective approaches for addressing poverty206. 

 

A “rapid economic diagnosis” of the agriculture sector in Samoa was conducted under the EWACC 

project to better inform the approach selected to introduce alternative livelihoods. The diagnosis 

revealed the need and opportunity for strengthening value chains supported by new technologies to 

promote income generation from agricultural products. It was stated that in the absence of incentives 

to produce surplus for the market, prevailing circumstances have induced households to gear 

production towards meeting the subsistence needs of the family unit, in particular if there is cash 

available from remittances. The prevailing low level of technology compounded by the limited 

availability of credit may have consolidated both the atomization of market participation and the 

fragmentation of land use. The overall result has been the amplification of agricultural holdings into 

operations geared towards home consumption alone. Hence, GoS has recognized the need to address 

the gap in promoting income-generating activities for households based on diversification of 

agricultural products. 

 

Non-structural or soft infrastructure flood mitigation options considered in the Samoa Flood 

Management Action Plan (SOPAC, 2007) include the following: 

 

 Development control, which includes the avoidance of developments on floodplains or the 

protection of new developments. 

 Flood forecasting and warning. 

 Floodplain zoning, to link land use with the flooding function of different parts of the 

floodplain. 

 Flood insurance. 

 Raising the awareness of flood risk and preparedness of individuals and organizations to 

respond to a flood emergency. This includes the floodplain population, floodplain managers 

and the emergency services.  

 Land use change.  

                                                 
203 Ligon, E. & Sadoulet, E. 2007. Estimating the Effects of Aggregate Agricultural Growth on the Distribution of Expenditures. Background Paper 

for the World Development Report. 
204 Oehmke, J.F. 2012. Impacts of USAID-supported Agricultural Programs on Household Income Growth and Cost-Effectiveness for Poverty 

Reduction. USAID Policy Brief. 
205 World Bank. 2008. Growth and poverty reduction in agriculture’s three worlds. World Development Report 2008: Agriculture for Development. 
206 Devaney, P.L. 2011. Global Agricultural Value Chains: Sustainable Growth as a Means for Sustainable Development. Community Development 

Investment Review, Federal Reserve Bank of San Francisco. 
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 Flood emergency management addresses preparedness (including flood forecasting and 

warning), response (moving to higher ground) and recovery (cleaning and rebuilding after 

floods) before, during and after flood events.  

 

Based on these measures as outlined in the Flood Management Plan, the following sections describe 

how and where such measures have been realized in the Vaisigano River Catchment Area.  

 

Development control, which includes the avoidance of developments on floodplains or the 

protection of new developments. 

The City Structure Plan in the Samoa City Development Strategy (see paragraph xx) provides the 

latest overview of areas where new developments can be planned, where they need to take certain 

measures and where they shouldn’t be planned. The new building code also provided oversight in the 

aptitude of areas for new developments. With regards to the upland watershed area, the Upland 

Watershed Conservation Policy provides view on which areas are apt for urban development, which 

should be reserved for agriculture/agroforestry and which should be under full conservation. 

However, both plans have not been approved yet, nor are they implemented.  

 

Flood forecasting and warning 

An important point to highlight is the institutional and functional issues surrounding flood warnings 

and alert levels. In the absence of a flood forecasting system, the Meteorology Division issues only 

flood advisories. It is important that the Meteorology Division and Water Resources Division 

collaborate on developing standard operating procedures (SOPs) for an identified potential flood. 

Public awareness campaigns are needed to provide guidance on the appropriate responses and to 

reiterate the importance of communities’ responsibility to respond to warnings and advisories. (Govt 

of Samoa, 2013) 

 

Floodplain zoning, to link land use with the flooding function of different parts of the floodplain. 

Floodplain zoning is currently being considered under both the Samoa City Development Plan, as 

well as the IWMP. However, these plans are not operational yet.  

 

Flood insurance. 

Flood insurance doesn’t exist in Samoa yet. Its sister island American Samoa has been participating 

since 1991 in the USA National Flood Insurance Program (http://www.fema.gov/ 

hazard/flood/info.shtm), created by Congress in 1968 to protect lives and property and to reduce the 

financial burden of providing disaster assistance. Lessons learned can be taken from American 

Samoa’s participation. 

 

Raising the awareness of flood risk and preparedness of individuals and organizations to 

respond to a flood emergency. This includes the floodplain population, floodplain managers 

and the emergency services.  

Awareness raising has been integrated into most programmes covering the Greater Apia Catchment 

Area as well as the Vaisigano River catchment area. For instance, the 1-million-tree campaign has 

been providing awareness raising, as have ICCRAHS and ICCRIFS. These awareness raising 

campaigns have mostly focused on the broader climate change issue, not so much on the flooding 

issue.  
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Land use change 

With regards to land use change, certain measures can be considered: reforestation efforts, promotion 

of agroforestry, strict conservation of existing vegetation by allocation as reserve, etc. 

 

The agricultural sector within the AUA is mostly geared towards domestic consumption, meaning the 

impact from climate change will be minimal compared to other parts of the country. As most of the 

crops and livestock owned by families in the AUA are for domestic consumption rather than 

commercial use, any damage can be offset in the short term through disaster relief work. 

 

Promotion of tree planting 

On customary land within the watershed, the FAO initiated a forest and fruit tree planting programme. 

To encourage farmers to plant trees, forest tree seedlings were provided free-of-charge, including 

10% of fruit trees. Land preparation was carried out by the individual farmer under the supervision 

of the extension worker. The project then delivered the planting materials and the farmer planted the 

seedlings, together with project labor. The maintenance was carried out entirely by the farmer. A 

memorandum of understanding (MOU) was signed by both the project and the farmer before the 

programme was implemented. The project took a different approach with individual farmers holding 

big parcels of land in the upstream areas, particularly in the Fuluasou watershed. The project 

negotiated with the customary title holders to plant their land with forest tree species. The land owner 

then received 10% of fruit trees in terms of land area planted by the project. The responsibility of the 

land owner was to plant and maintain fruit trees, whereas forest trees were maintained by the project, 

since it is unrealistic to expect a farmer to maintain forest trees planted in such large areas. This 

programme operated in both the Vaisigano and the Fuluasou watersheds where over fifty farmers 

participated. School students also took part in the tree planting programme. Biological control 

measures and mulching were demonstrated as an alternative to herbicides and pesticides. Compost-

making was also introduced as an alternative to chemical fertilizers. The project was successful in 

implementing the programme and in mobilizing the watershed dwellers by providing planting 

materials, technical assistance and some labor input (FAO, 1991). Further activities with regards to 

tree planting have been done under the ICCRIFS project and the Critical Landscapes project.  

 

Promotion of Conservation Agriculture and Agroforestry 

Such activities have been promoted under the 1-million-trees campaign, as well as the ICCRIFS and 

ICCRAHS and are a prominent feature in the new Agricultural Sector Plan of MAF. NGOs and 

businesses have been promoting planting of tree commodity crops as part of their business concept: 

e.g. WIBDI has focused on certification of organic coconut and cocoa production; the Dr. Brunner 

enterprise is also looking for options to establish such plantations, mostly in a smallholder setting on 

either customary or freehold land and in collaboration with STEC. Recently, the Technical Centre for 

Agricultural and Rural Cooperation (CTA) has been requested by the GoS to assist in promoting 

agribusiness in Samoa, particularly through value chain enhancement, climate smart agriculture, 

application of ICT for better market information delivery and knowledge management in order to link 

agribusiness produce to the growing tourism sector.  

 

Promotion of anti-erosive measures and sustainable land management measures 

Under SMSMCL, a manual for soil conservation and land management has been elaborated, stating 

what can be considered as the current state of advancement in erosion control in the country and 

outlining the ‘how-to’ in improved soil conservation and sustainable land management practices. 

Vulgarization and application of the manual is pending. 
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Flood emergency management addresses preparedness (including flood forecasting and 

warning), response (moving to higher ground) and recovery (cleaning and rebuilding after 

floods) before, during and after flood events.  

Tsunami and cyclone warnings are already part of CLEWS as indicated above. Evacuation routes 

have been mapped and signage can be found on major road crossings indicating where to go in case 

of Tsunamis. Specific buildings have been assigned as refuge in case of extreme weather events; 

people can hide there in case of storms and floods. However, for Apia, the main evacuation route 

upland, the Central Cross-Island Road, is a two lane road without footpaths or appropriate drainage, 

which is an indication that if and when an extreme weather event occurs, its utility as evacuation route 

is limited.  

 

3.3.3 Integrated planning 

There are several documents now existing on integrated planning, of which the Samoa City 

Development Strategy and the IWMP are the most recent ones. In the long term, such types of 

integrated planning are one of the most effective measures of reducing the vulnerability of the 

community to flood events. Next to the planning, monitoring, surveillance and enforcement can 

contribute to: 

 

 Avoid inappropriate development in areas exposed to high or extreme flood risk and 

 Ensure redevelopment in existing areas is undertaken in such a way as to minimize flood 

risk. 

 Reduce the impact of development on flood behavior (including specifically avoiding 

detrimental impacts), 

 Reduce the impact of excavation and filling within the floodplain, 

 Maintain minimum fill levels, 

 Maintain minimum floor levels, 

 Control fencing as a barrier to stormwater, 

 Provide structural requirements for building, 

 Provide essential services, 

 

3.3.4 Upgraded drainage works 

The Magiagi plantation road, located on the eastern side of the Vaisigano watershed, is approximately 

6 km in length. Due to a lack of proper engineering design and drainage, the road was identified by 

the VRWMP as a major source of sediment to the Vaisigano river system. It was agreed to upgrade 

and construct proper road drainage, so that the road would provide a better service and contribute less 

sediment to the river. Approximately 4.9 km of the road was upgraded and road drainage was 

provided where needed by the Public Works Department (PWD) through ADB financial support 

(FAO, 1991). 

 

A recently completed Apia Spatial Plan is now being used by the Land Transport Authority to upgrade 

and improve the drainage system (see figure 52) with financial support of the Asian Development 

Bank, which will hopefully reduce major flooding around Apia during heavy rainfall (UN-Habitat, 

2014). Cleaning and resizing of the drainage system is essential in order to accommodate increased 

runoff from rainfall and flood events. Floodway operation should be assessed to ensure that the 
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floodwater of a 1:20 (for example) flood return period can be accommodated (GoS, 2010)207. 

Fortunately, where the “red magic box” was placed is where our major outlet for our CBD drain 

currently lies. Within this box also, lies other drainage outfalls that require upgrading. Seeing that we 

would like to upgrade our drainages within our CBD, we feel we can upgrade the drainage outfalls 

first and then work our upgrade efforts towards inland. Please find attached a revised drainage map 

where I’ve re-drawn the box but in purple and highlighted in blue the drainages and drainage outfalls 

we would like to upgrade. According to google earth, the total length marked in blue line is 1618 

meters. 

 

 
Figure 52: Completed (green), proposed (yellow) and priority drainage Upgrades as of August, 

2016. Source: LTA. 

 

Cleaning and resizing of the drainage system is essential in order to accommodate increased runoff 

from rainfall and flood events. Floodway operation should be assessed to ensure that the floodwater 

of a 1:20 (for example) flood return period can be accommodated (GoS, 2010)208. 

 

The capacity and urban stormwater drainage infrastructure within the Vaisigano catchment will 

impact the extent of localized flooding during rain events up the design capacity of the system 

typically less than a five-year storm.  

 

A Draft Outline for an Integrated Apia Master Plan for Water Supply, Drainage and Sanitation has 

been produced in 2011 and outlines the work required to improve the capacity of the urban stormwater 

network.  

 

3.3.5 Interventions in disaster risk management 

There have been many policies, programmes and projects dedicated to some part of Climate Change 

Disaster Risk Reduction and Management and CC Adaptation in Samoa in the past. Many of them, 

recognizing the importance of the Apia Urban Area for the development of Samoa, have formulated 

roadmaps or action plans for the execution of certain activities that would contribute to DRM either/or 

                                                 
207 GoS, 2010. Land use Planning Report Prepared under the PPTA7301 -SAM: “Preparing the Water supply, sanitation and drainage project”.  
208 GoS, 2010. Land use Planning Report Prepared under the PPTA7301 -SAM: “Preparing the Water supply, sanitation and drainage project”.  
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CCA and achieving certain outcomes in the matter. For example, achievements with regards to 

Disaster Risk Management in Samoa include (Timmermans, 2015)209:  

 

• Strengthening of disaster risk management legislation (Disaster and Emergency 

Management Act (2007)) 

• Development of a National Disaster Management Plan (NDMP) in 2006 and revised on 

2011 that includes significant guidance on DRR as well as institutional arrangements 

• Development of a 5-year National Action Plan for Disaster Risk Management (DRM NAP) 

in 2011 

• Upgrade of the Disaster Management Office to a fully-fledged ‘division’ in 2012 

• Upgrade of tsunami early warning system, planning of evacuation routes and signage. 

• Development of Coastal Infrastructure Management Plans (CIM Plans) for all coastal 

districts in Samoa. The CIM plans contain local assessments of flooding and coastal erosion, 

and provide maps of Coastal Erosion Hazard Zones and Coastal Flooding Hazard Zones. 

• Climate Change achievements include baseline research and reporting to the UNFCCC as 

well as the development of a National Adaptation Programme of Action in 2004. A number 

of projects have already taken place, are current, or are in the pipeline to address 

implementation of the NAPA. 

• Joint programming of disaster risk management and climate change at the community level. 

 

The revised National Disaster Management Plan (NDMP) provides an opportunity to review the 

arrangements for the various hazards that pose a threat to Samoa’s development agenda and to 

incorporate disaster risk reduction and climate change adaptation (CCA) considerations. Of note is 

that the disaster risk management arrangements stipulated in the NDMP are very much dependent on 

the capacity and ability of the government ministries and their respective divisions to implement 

disaster and climate risk reduction initiatives. For example, the comparatively well-developed climate 

and disaster risk–sensitive regulatory framework for urban management and development control is 

limited in its effectiveness by the lack of enforcement capacity and land zoning. (Govt of Samoa, 

2013). 

 

3.3.6 Weather, climate and hydrological forecasts and early warning 

Early warning systems are a major element of disaster reduction. The Samoa Meteorology Division 

of MNRE (www.samet.gov.ws) is the mandated government agency to monitor and forecast natural 

hazards, including meteorological, hydrological, and seismic hazards. It is the official tropical 

cyclone warning centre for Samoa and provides information on hydro-meteorological and seismic 

hazards to the media, NDMO, and National Disaster Council (NDC).  

 

Government of Samoa through the Samoa Meteorology Division and communities have identified 

the need to develop a Climate Early Warning and information System (CLEWS) to enable improved 

access to climate information, improved climate services to vulnerable economic sectors and to build 

resilience through Disaster Risk Reduction and Climate Change Adaptation inter-linkages. The 

following diagram (figure 53) outlines the data flow and various components of the CLEWS. The 

main components that are paramount to CLEWS are (a) Data Capture and Near Real Time access (b) 

Data Management and Processing (c) Data Quality Assurance (d) Climate Services production and 

                                                 
209 Timmermans, 2015. Towards a Post-2015 Framework for Disaster Risk Reduction: Comments from the Multi-Stakeholder Consultations in 

Samoa. ISDR HFA Review Consultant. 

http://www.samet.gov.ws/
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Customization (e) Communication of Climate Services. All observations are archived in the Database 

Management System widely known as CliDE210. 

 

  
Figure 53: CLEWS and climate stations. Source: Samoa Meteorology Division, 2016211. 

 

The CLEWS information helps guide planning and manage climate risks presented by climate 

variability and long term climate change. The system provides 5-day public forecasts and warnings, 

coastal forecasts and warnings, tropical cyclone forecast, felt earthquake and tsunami reports and 

drought warnings. It also provides a 3-months temperature and rainfall outlook. Advisories and 

warnings during disasters are disseminated via mobile SMS, radio, TV, church bells and school sirens 

to trigger public evacuation during natural disasters. References to other systems are given on the 

website of the Samoa Meteorology Division (www.samet.gov.ws).  

 

A National Water Resources Information Management System (NWRIMS) has also been developed 

under the WaSSP, of which data collection and update are currently departmental tasks of the Water 

Resources Division of MNRE212 - this system will provide information on water quantities and 

qualities in the various catchment areas, including the Vaisigano River Catchment.  

 

Nationally the government has from past ecological research and forest inventories (most recently 

the 2004-5 forest inventories) established a Samoa Forest Resource Information System (SAMFRIS) 

which have divisions of definite forest types based on dominant species and other prominent 

ecological factors213. 

 

3.3.7 The importance of an integrated approach 

A fundamental principle of effective flood management is that management measures should be 

considered collectively as an integrated solution to provide the best combination of measures for 

managing flood risk while taking account the effectiveness of the interventions, environmental 

impacts, social impacts and economic effectiveness. By using the existing integrated planning 

documents, such as the IWMP and the Samoa City Development Strategy as a basis for further 

programming – particularly with a long term perspective in mind – future anti-flooding measures will 

                                                 
210 http://www.bom.gov.au/climate/pacific/about-clide.shtml 
211 http://www.samet.gov.ws/index.php/about-clews-final1 
212 MNRE/Kew, 2007. Samoa Demonstration Project: Integrated Water Resource Management, Apia Water Catchment. 
213 http://globalforestcoalition.org/wp-content/uploads/2010/11/IM-Report-Samoa1.pdf 

http://www.samet.gov.ws/
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ensure that there will be minimal negative tradeoffs between various interventions with regards to 

flooding or foreseen land use interventions. 

 

3.3.8 The importance of provision of flood-related livelihoods and green jobs 

Work under ICCRAHS and ICCRIFS has provided opportunities to work on livelihoods provision to 

the most vulnerable groups in Samoan society: e.g. youth, women and landless. Especially activities 

with WIBDI and SBEC under the Youth Employment Programme (currently being revised into 

‘Economic Empowerment Programme’) has provided opportunities for youth and women to be more 

involved in livelihoods promotion through agribusiness and entrepreneurship development. Without 

such incentivizing of vulnerable groups, the risk of their non-participation in any flood-related 

activity is high. Government induced measures can contribute in such employment creation: for 

instance, the Samoa Water Authority (SWA) wishes to engage a firm / business to provide fresh 

flowers and supply potted plants to the SWA Head Office on a 12 months contract basis (IWMP, 

2016). 

 

3.3.9 Best Practices and Lessons learnt from implemented and on-going efforts 

Quite a few projects and programmes have been implemented in Samoa, the Apia Urban Area, the 

Greater Apia Catchment Area and the Vaisigano River Catchment Area in particular. It would be 

impossible to provide all lessons learnt and best practices that have been identified in the full set of 

programmes. Therefore, the most relevant ones with regards to flooding will be treated here (knowing 

that the list is not exhaustive). 

 

More generic lessons learnt have been outlined during the GCF mission to Samoa (GCF Mission 

Report and related documentation, 2016): 

 

1. Tropical storms and cyclones (damaging winds, rainfall, flooding, swells, and storm surges) have 

caused significant economic and social losses at the national (infrastructure) and household level; 

although according to climate change predictions the frequency of such events is bound to 

decrease, the severity of the events is expected to increase. More flooding and higher damage 

rates are expected. 

 

2. During extreme weather events (1-in-100 year events such as Cyclone Evan (that are bound to 

occur more frequently with climate change)), the Apia Urban Area is most prone to flooding, 

particularly by excess water flowing through the Vaisigano River, causing both loss of 

livelihoods, homes as well as vital assets (hospitals, energy and telephone network, access and 

evacuation routes for ambulances, firefighters, etc.).  

 

3. Bridges, roads and drainage – as well as other infrastructural works - are not able to withstand 

and/or cope with high volumes of rainfall during extreme weather events as have been forecasted 

for the longer term.  

 

4. Upstream land degradation and unconducive agricultural land use practices and landscaping in 

the Greater Apia Catchment area, as well as the high surface of built environment in the Vaisigano 

subcatchment in particular, cause low infiltration of rainwater in the catchment areas.  

 

5. Excess water is flash-flooding along roads and river streambeds, bringing along debris (torn up 

houses and uprooted trees) that have a demonstrated high damaging effect on infrastructure 
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downstream that can set back economic development in Samoa significantly, as has been 

calculated after various flooding events, last but not least Cyclone Evan (Post-Disaster Needs 

Assessment).  

 

6. Such damages incurred during cyclones in the past have demonstrated that extension of the 

current bridges across the Vaisigano River (Vaisigano, Lelata, Leone bridges), as well as 

fortification of the riverbanks, is needed to allow for increased channel capacity and minimize 

risk of damage of increased water flows. 

 

7. Currently, the flood plains in Apia Urban Area are flooded at practically every extreme weather 

event, causing a significant number of households and businesses to suffer economic losses as 

well as higher risk of health-related issues such as water- and vector borne diseases, flood-related 

injuries and traumas when water stagnates for prolonged periods of time during and after floods. 

 

8. Due to limited experience with integrated spatial planning tools that allow for climate change 

adaptation and disaster risk management, particularly with regards to flooding, GoS is still 

grappling with the most effective approach to prevent and control flooding and prepare for 

remedial measures once such flooding inevitably occurs during extreme weather events. This 

despite the leaps made with the Vaisigano River Watershed Plan (1991), the Flood Management 

Plan and Demonstration project for the Vaisigano Catchment (2007), the City Development 

Strategy (2015) for the Apia Urban Area and the Integrated Water Management Plan for the 

Greater Apia Catchment (currently in elaboration). Cross-sectoral approach in the Vaisigano 

Catchment needed with logical planning of drainage, assessing feasibility of better storage of both 

rain- and wastewater, EWS and raising awareness among vulnerable populations, as well as 

capacity building for key stakeholders. 

 

9. Without strong participation of civil society and private sector, it will be difficult to ensure that 

while implementing integrated flood management measures, vulnerable groups within the 

Vaisigano River sub-catchment will not continue to lose livelihoods due to negative effects of 

climate change. Involving them in catchment protection while at the same time providing them 

with alternative income generating activities is key to the success of any integrated flood 

management initiative in the densely populated sub-catchment. 

 

3.3.10 Best Practices and Lessons learnt from other programmes 

For this section, the ICCRIFS (terminal evaluation), ICCRAHS (Terminal Evaluation) and PACC 

projects have been considered, as well as lessons learned as noted in the 2013 Environment Report 

and the Water for Life214 policy evaluation. Together, they should give a good overview.  

 

1. Elaboration of Technical Tools useful in anti-flooding 

Within the ICCRIFS project partners’ contribution was successful in the production of 

SamFRIS with climate information tailored to forestry. Another important technical tool was 

CLEWS tailored to forestry. These two technical tools are a big contribution to forestry 

management in Samoa and the region as related to climate change impact. Another tool 

credited to ICCRIFS is the production and use of the P3D model that was used in community-

based management plans with active participation of farmers and villagers. This tool has also 

been used in Tonga. 

                                                 
214 http://www.gcca.eu/national-programmes/pacific/gcca-samoa 
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2. Finding the right balance between in-house knowledge and external support 

ICCRIFS PMU made up of five team members and hired consultants from time to time as 

needed. This strategy reduced cost and did not affect project performance as the outcomes 

compliance with targets rates indicated. In the ICCRAHS project, the partnership between the 

MNRE-MD and NIWA proved to be productive. Not only did NIWA provide support in 

supplying and installing some of the AWS units, but there is evidence that the training given 

to the MD staff was effective. The MD staff installed independently the last two AWS units, 

which is a very good assessment of strengthened capacity. 

3. Capitalization of knowledge and experience in specialist documents 

The ICCRIFS project produced a large number of technical report and training and awareness 

raising materials. These materials are available for use by future projects and other initiatives. 

4. Using accepted routes for participation and consultation of local communities 

For most projects, MWCSD provides the link to the targeted villages’ communities. It linked 

the project with village leaderships represented by chiefs and mayors. The project worked 

with three groups: the chiefs group, the women group and the youth group. Each group was 

exposed to training and awareness raising activities. About half of those trained were women. 

The project team itself has a significant number of women. There is a female representative 

for each village in the district committee for the three project sites. Females have been 

participating in the P3D models exercises and training in nursery construction and 

management. Therefore, it is clear that the project was serious in addressing the gender issues 

and has made a significant contribution in that area. 

5. Effective Demonstrations to Clinical Level Health Care Providers  
Engaging district level health care providers in analyzing linkages between incidence of 

disease and climate data yield clear and immediate benefits. By increasing the knowledge 

base of the health care providers, they are now important community advocates for promoting 

vulnerability reduction measures in the local communities. The health care providers have 

been significantly empowered through these efforts, by allowing them better capacity to adjust 

community outreach efforts and allocation of resources. This demonstrates how the health 

care workers have realized the benefits of applying their knowledge beyond the lifespan of 

the project.  

6. Demonstration plots for Ecosystem Based Adaptation Activities 

The agro-forestry plots, developed by the project have been very successful. They provided 

benefits to the farmers while contributed to the rehabilitation of affected forest areas. The 

farmers value these plots and are determined to keep them. This model can be easily replicated 

as the technical and social information are all made available by the project. 

7. Crop Nurseries Offer a Potential Long-term Legacy  
The five crop nurseries established under ICCRAHS on premises of agricultural extension 

services (3 in Upolu and 2 in Savai’i) offer a very good potential legacy, as distribution centers 

for climate-ready crops. The nurseries are so far selling traditional varieties, but demand has 

been high among local farmers, which demonstrates that access to planting materials was 

restrictive. With further commitment from the MAF, e.g., by allowing revenue collected by 

the nurseries to be used to cover their costs and fund further development, the nurseries could 

eventually be efficient distribution points for climate-resistant varieties.  

8. Effective Methods of Disseminating Knowledge-based Products  
The ICCRAHS project was successful in disseminating knowledge-based products, e.g., 

through product launches organized during Environment Week). This has led to a strong 

demand for climate information services.  

9. Strengthening public-private partnerships 
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Strengthening public-private partnerships for the routine maintenance of the urban drainage 

network has resulted in greatly improved performance of the network. Community 

participation and active involvement in drainage maintenance and rehabilitation programmes 

is also crucial for sustainability. 

10. Elaboration of technical and popular manuals 

To sustain the improvements in the performance of the urban drainage network, a standardised 

local drainage manual is now required to guide the design of new residential and commercial 

developments within the urban area. PACC LiRaS Manual would also be an appropriate 

manual for wider distribution, as well as the manuals currently under elaboration in relation 

to the new Building Code.  ICCRIFS project produced a set of publications (management, 

field, technical reports), some of which can be considered as manuals. A comprehensive list 

is attached and the reports are accessible from the MNRE website through a link to the 

ICCRIFS project website. The SMSMCL project has produced a Soil Conservation and Land 

Management Manual for Samoa, which would be a necessary tool for upland flood-

management practices (Tulin & Umar, 2016)215. 

11. Inter-agency collaboration 

The management of drains is fragmented amongst the Land Transport Authority, the Ministry 

of Works, Transport and Infrastructure, the Ministry of Natural Resources and Environment 

and an existing Drainage Committee. Positive collaboration and partnership between all the 

agencies is paramount to sustaining drainage improvements within the Apia urban area. 

12. Mainstreaming of resilience 

The concept of resilience is progressively integrated into public action for disaster risk 

reduction. For instance, it is now understood that drainages play an important part in reducing 

the possibility of heavy road pavement damages during storm events. 

13. Limited investment commitment 

The PACC project showed that there was limited commitment to invest in CC measures by 

PICs such as Samoa: there was some awareness (to be strengthened) but limited financial 

resources within PICs to execute the necessary activities. As such, interventions remain 

piecemeal and follow the ‘rigeur’ of the day with regards to external funding. 

14. Proposed measures rarely adopted 

The PACC evaluation also showed that climate change research results might be divulged but 

measures are actually rarely adopted because risk/vulnerability assessment are not carried out; 

in addition, interventions do not move forward from applied research to actual demonstration 

project which sole objective is to convince potential buyers of the newly developed measures 

(at local, national and regional levels). 

 

3.3.11 Return to investment and cost effectiveness 

Various studies have shown that the implementation of an integrated approach to flood management 

provides an overall higher return on investment and a higher costs effectiveness, since such 

approaches focus on a mix of ‘hard’ and ‘soft’ flood management measures.  

 

Details of the economic analysis are presented in an Economic Analysis done for the Samoa 

intervention (annexed to the proposal). Samoa is expected to incur, on average, approximately USD 

7 million per year in direct losses due to tropical cyclones and an additional USD 1.6 million per year 

                                                 
215 Tulin, A.B. & M. Umar, 2016. “Soil Conservation and Land Management Manual for Samoa”, “Strengthening Multi-sectoral Management of 

Critical Landscape in Samoa” (SMSMCL project – UNDP-GEF). 
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(on average) in emergency losses. The annual average number of casualties has been estimated to 

reach 11216. Under the CSIRO scenario, the cost of adaptation would rise from $3.3 million per year 

over the period 2010–19 to $10.9 million per year over the period 2040–49. The total cost of 

adaptation for Samoa (without discounting) would reach approximately USD 96 million under the 

NCAR scenario and USD 270 million under the CSIRO scenario. In a more recent analysis of the 

economic costs of adaptation in the Pacific, adapting infrastructure to projected changes in rainfall 

and associated floods solely in the more urbanized areas of Samoa was projected to cost on average 

USD 7.8 million per year over the period 2011-2050 for a total outlay of approximately USD 300 

million (without discounting). There is thus clear evidence in Samoa that the economic costs of 

climate hazards have historically been high and that they are projected to increase as result of climate 

change. The current project aims to significantly contribute to achieving climate resilience in Samoa, 

and more specifically in the Vaisigano catchment area. The calculated net present value (NPV) of the 

project is estimated to be USD 21.5 million, with an economic internal rate of return (IRR) of 17.4%. 

Results from sensitivity analysis suggest the conclusion that this project is socially desirable is robust.  

 

Some benefits of this project were not included in the above mentioned analysis due to lack of data. 

In particular, the health benefits of the proposed investment projects were not included in the analysis. 

Data collected by Samoa’s Ministry of Health indicates a positive correlation between the occurrence 

of flooding events and the (reported) incidence of various diseases. Similarly, this economic analysis 

did not include the potential impacts of flooding on the rapidly growing tourism sector in Samoa, nor 

are the potential benefits of the community based adaptation measures in the upstream areas taken 

into account, although those benefits are expected to be positive. Including the benefits of mitigating 

these impacts would increase the estimated NPV and IRR of the proposed investment project. 

 

3.3.12 The importance of an integrated approach 

There are clear benefits from using integrated approaches to address both climate change adaptation 

and disaster risk reduction. Integrated water resource management (IWRM) at the catchment/ 

watershed level is crucial in building the country’s resilience to potential impacts of climate 

variability and change. Flood mitigation efforts and initiatives are part and parcel of the IWRM 

planning process, and watershed management strategies are an integral part of flood management. 

Regulating development activities in the upper watersheds and rehabilitation (replanting) of the Apia 

watershed have greatly assisted efforts toward flood mitigation in the urban area. 

 

3.3.13 The importance of an integrated whole of catchment approach that considers the 

multiple issues  
The preparatory studies for the Integrated Water Management Plan have indicated that the zone of 

intervention for an area based project/programme should be broad enough to avoid major trade-offs 

of negative effects of interventions to the surrounding area. As such, the feasibility study has treated 

the Greater Apia Catchment as focus of attention, and the Vaisigano area as component in this. 

Without looking at the macro catchment perspective (Greater Apia Catchment influencing the full 

Apia Urban Area), measures in the Vaisigano River Catchment may influence other subcatchments 

and therefore flood risks in those areas negatively.  

 

                                                 
216 PCRAFI. 2011. Op.cite 
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3.3.14 Climate resilient infrastructure 

In the past, several climate resilient measures have already been taken; seldom, lessons learned and 

best practices have been extracted. The various planning documents – Vaisigano River Catchment 

Plan, Vaimauga West CIM-2 plan, IWMP and City Development Strategy – have discussed the need 

for such infrastructural works. As can be deduced from current flood-management practices 

implementation, some measures suggested have been implemented. But it was also already noted that 

many of the planned and suggested measures have not been implemented, also limiting the number 

of best practices and lessons learnt that can be drawn.  

 

Some demonstration buildings have been established by MIWTI, like the following shelter (figure 

54). The shelter has been designed and engineered to withstand cyclonic winds, earthquakes and 

periodic surface flooding. The shelters are based on the concept of traditional Samoan Faleo’o. 

 

 
Figure 54: A shelter under reconstruction on the left, and upon completion on the right. Photo 

credit: Anne Milbank. 

 

3.3.15 Forecasting climate extreme events and timely communication to at-risk communities 

CLEWS has been put in place for effective forecasting of extreme weather events in Samoa. The 

early warning system is up and running and being provisioned by CLIDE as well as monitoring 

information by the Samoan Meteorology Division as well as other national monitoring systems. 

Communcation of the information is done via various media. However, flood related early warning 

is (not yet) part of the services, nor is the information actively targeting practitioners and decision 

makers. 

 

3.3.16 Overview of preparation of studies needed for the intervention 

For the currently foreseen intervention, a number of studies need to be developed to provide further 

detail on operations and procedures. These have been included in Table X.  

http://www.ws.undp.org/content/samoa/en/home/ourwork/crisispreventionandrecovery/successstories/Samoa_Build_Back_Better_for_Cyclone_Evan_Affected_People/
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Table X: Overview of Feasibility studies to be elaborated under the Samoa GCF project and the 

Samoa GCF programme. 

Project-related 

studies 

Relevance fort the project State of preparation 

(a) A review of the 

inter-dependence of 

flood mitigation 

options through the 

use of an integrated 

hydrological and 

hydraulic model 

 This study will provide the cross-cutting 

view of the currently proposed 

interventions on the hydrology in the 

catchment, also in relation to the IWMP 

currently being finalized. 

ToR to be developed 

during inception phase 

(e) Fine tune, with 

site specific 

assessments, the 

designs for 

channelization of 

Segments 2, 3 and 4 

of the Vaisigano 

River 

This independent study will elaborate on 

the review of the current designs done by 

the technical team in order to expand their 

flood resistance from a 1-in-20 year event 

(as currently foreseen) to a 1-in-100 year 

event (as deemed necessary). 

ToR to be developed 

during inception phase 

(f) Investigate 

options for flood 

mitigation through 

management of 

catchment land use 

etc;  

A detailed review of ecosystem based 

adaptation options on basis of land utility 

mapping in the demarcated area (under the 

Upland Watershed Conservation Policy) in 

the Vaisigano River Catchment, that will 

serve as a demonstration area for restricted 

and conservation measures. 

ToR to be developed 

during inception phase 

(g) Fine tune the 

design of existing 

Lelata Bridge and 

finalize the design 

for replacement of 

upgrade;  

 This independent study will elaborate on 

the review of the current designs done by 

the technical team in order to expand their 

flood resistance from a 1-in-20 year event 

(as currently foreseen) to a 1-in-100 year 

event (as deemed necessary). 

ToR to be developed 

during inception phase 

review current 

design of floodwalls 

adjacent to Leone 

Bridge; 

This independent study will elaborate on 

the review of the current designs done by 

the technical team in order to expand their 

flood resistance from a 1-in-20 year event 

(as currently foreseen) to a 1-in-100 year 

event (as deemed necessary). 

ToR to be developed 

during inception phase 

(h) Develop a 

Stormwater 

Masterplan for the 

Vaisigano 

catchment; 

 The development of the stormwater 

masterplan entails the flood-proofing of the 

full drainage network in the Apia Urban 

Area; it encompasses an assessment of the 

current drainage network’s capacity to deal 

with the projected flood intensities, 

building on the work done by the ADB 

funded Water Supply, Sanitation and 

Drainage Project. 

ToR to be developed 

during inception phase 
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(i) Assessment and 

design of the priority 

drainage upgrades 

and critical hazard 

areas with regards to 

needed upgrade. 

The assessment and design of the priority 

drainage upgrades entails the flood-

proofing of the 9 hotspots deemed most 

hazardous in the Apia waterfront area; it 

encompasses an assessment of capacity of 

the drainage in these hotspots to deal with 

the projected flood intensities, building on 

the work done by the ADB funded Water 

Supply, Sanitation and Drainage Project. 

ToR to be developed 

during inception phase 

Programme-

related studies 

  

(b) Investigate 

feasibility of flood 

retention reservoir 

(for flood buffering) 

An option for an upstream flood water 

retention reservoir with additional purposes 

for power generation and water supply has 

been suggested by EPC, who has already 

done a prefeasibility study on it. This 

reservoir is deemed necessary to provide a 

buffer for excessive rainwater falling in the 

upstream areas during extreme weather 

events; to capture and timely release this 

water without causing flashfloods. While 

providing valuable information to the 

current intervention, the feasibility study is 

a necessary component for Samoa’s 

programmatic approach.  

ToR developed and 

attached in Annex ? 

(c) Technical 

designs pertaining to 

of flood proofing 

Central Cross Island 

Road 

During extreme weather events, the CCIR 

turns into a flood water conduit adding to 

the already saturated drainage system in the 

Apia Urban Center. The drainage canals 

adjacent to the road are insufficiently 

dimensioned to absorb the floodwater and 

there are limited off branching canals 

leading the water away from the road. 

While providing valuable information 

about the overall flood water conduit 

system for the current intervention, the 

feasibility study is a necessary component 

for Samoa’s programmatic approach.  

ToR to be developed 

during inception phase 

 (d) Conduct pilot 

assessment of 

climate proofing on-

site wastewater 

systems in the 

Vaisigano catchment 

The stormwater master plan that will be 

elaborated within the current intervention 

will deal with the capacity of the full Apia 

Urban Area drainage system to adequately 

dispose of the projected flood waters 

during extreme weather event. However, 

seeing that the storm water master plan will 

lead to a timely disposal of the storm 

water, some inundation will be inevitable. 

This is a problem with regards to the 

ToR to be developed 

during inception phase 
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current state of sanitation, where many 

households in the flood plains of Apia 

Urban Area make use of inadequate septic 

tanks for their waste water, with limited 

connection to the sewage pipes. In case of 

flooding, this situation can still give rise to 

waterborne diseases from sewage diluted 

into the flood waters. While providing 

valuable information about the overall 

capacity of the sewage system for the 

current intervention, the feasibility study is 

a necessary component for Samoa’s 

programmatic approach. 
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4. Current needs, gaps and barriers - constraints to improve climate resilience 

to flooding 

Samoa’s vulnerability to climate change and natural disasters is the result of multiple environmental, 

institutional and socio-economic factors. Despite Samoa’s existing programs and aspiration to reduce 

its vulnerability to climate change and ongoing international support in this regard and 

notwithstanding the leaps in advance that Samoa has made with regards to Disaster Risk Reduction 

and Management, Climate Change Adaptation and Flood prevention and control, certain persistent 

gaps and barriers hinder further developments and that need to be removed in order to bring about 

transformational impact that is both effective and sustainable. The following gaps and barriers have 

been identified through desk study of relevant documentation and in discussions of a UNDP team of 

expert that was invited to prepare the way for the first submission of Samoa to the Green Climate 

Fund (mission report UNDP team of experts, 2016).  

 

4.1. Gaps in service and coverage of past and on-going projects 

4.1.1. Comprehensive catchment / landscape approaches 

Only recently, spatial planning has become an important part of Samoan development work to 

integrate climate change adaptation into everyday activities. The Samoa Infrastructure Asset 

Management Project (SIAM and SIAM2) and the Cyclone Emergency Recovery Programme (CERP) 

have helped develop Coastal Infrastructure Management (CIM) plans, as well as promote design 

standards and codes of environmental practice for road works and coastal protection structures. 

Through the CIM Plans, the Government and communities have agreed on various solutions to 

manage coastal infrastructure in times of coastal erosion, flooding and landslides induced by cyclonic 

activity. These initiatives are now to be extended under PPCR, the AF-project and EWACC to 

accommodate inland flooding and watershed management, particularly in light of their effect on 

coastal infrastructure and works. The CIM-2 plan for Vaimauga West District, to which Vaisigano 

River Catchment belongs, has been formulated in 2007, but will be revised under the AF-Fund. The 

realization that for climate change adaptation in Samoa, a detailed spatial planning is needed to protect 

vital assets and livelihoods culminated in the development of the Apia – City Development Strategy, 

Structure Plan and Spatial Plan in 2014 / 2015 as well as the Integrated Water Management Plan for 

the Greater Apia Catchment (currently elaborated d.d. 15-09-2016). No experience has been built up 

with such detailed spatial planning on a landscape level yet, so experience is as yet absent. Nor has 

the approach been extended towards other catchments and landscapes in Samoa.  

 

Alignment of the Samoa City Development Strategy, the CIM-2 plan for Vaimauga West District 

(AF-project), the Vaisigano Watershed Management Plan and the IWMP for the Greater Apia 

Catchment with regards to flood-related measures is a necessity to promote synergy and avoid overlap 

and duplication. These plans should be validated through the appropriate political channels and be 

accompanied by decrees and communications that allow for their enforcement.  

 

4.1.2. Gaps in flood management 

Current investigations into the effectiveness of the flood protection scheme do not take into account 

all of the potential structural and non-structural measures in an integrated way. There is an urgent 

need to assess all potential flood mitigation measures, especially structural options, using an 
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integrated hydrological and hydraulic model. For example, the 20-year design capacity of the 

proposed flood wall and embankment scheme could be greatly increased if it were integrated with 

upstream flood detention and or a channel bypass. Also, in light of the prognosis of the CC models 

that although less frequent, Samoa will suffer from more intensive extreme weather events such as 

cyclones and heavy storms, there would be a need to flood-proof infrastructure and livelihoods to the 

current expectations, where 1-in-50 year events actually become 1-in-30 year events – etc. - due to 

climate change.  

 

4.1.3. Gaps in forecasting and weather and hydrological observations 

Actual and forecasted weather can be obtained from the Samoa Meteorology Division217 under 

CLEWS.  The Climate section manages the weather and climatological observations data for archival 

and storage, both physical and digital. Although CLEWS is already well developed with regards to 

Cyclone and Tsunami warnings and mostly focuses on the agricultural sector, the system doesn’t 

cover flood forecasting and warning yet and is currently being upgraded to also provide information 

on other sectors. 

 

The fact that CLEWS doesn’t cover flood warnings yet also implies that medical facilities and village 

evacuation services are not provided with the right type of information yet to prepare for a quick 

response to urgencies (flood-related injuries and near-drowning, quick retreat to ‘high ground’ 

(appointed flood shelters), preparation for inundation induced vector- and waterborne diseases).  

 

4.1.4. River infrastructure design gaps that reduce potential climate resilience 

At present, key infrastructure is not designed to withstand increased water flows (Vaisigano 

streambed, Laelata bridge and Leone bridge). Segment 1 of the proposed flood wall scheme in the 

lower section of the Vaisigano River has been contracted to a private contractor and will be under 

construction in the last quarter of 2016, as will the upgrade of the Vaisigano Bridge under JICA’s 

Waterfront Upgrade. However, no funding has yet been obtained for the realization of Segments 2, 3 

and 4. To provide the intended flood protection all Segments of the proposed scheme need to be 

implemented. The proposed flood wall scheme including Segments 1, 2, 3 and 4 are designed to pass 

the 1-in-20-year flood with 0.5m freeboard. The scheme may not provide significant flood protection 

in floods in excess of the 1-in-20-year event. Several elements of the proposed flood wall and 

embankment scheme may impact the sustainable operation of the flood protection scheme. These 

include: 

 

 The long term durability of Reno mattresses as the floor material of the flood channel. 

 The performance of the proposed Reno mattress units during an extreme flood carrying 

large timber debris.   

 The low deck level of the Lelata Bridge which will reduce the effectiveness of the flood 

walls. 

 The low embankment heights upstream and downstream of the Leone Bridge which will 

reduce the effectiveness of the flood walls. 

 The ability of local urban floodwater to drain into the Vaisigano channel through the 

floodwall via non return devices. 

 The lack of flood protection during floods greater than a 1-in-20-year event.  

 

                                                 
217 http://www.samet.gov.ws/index.php/climate-of-samoa 
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To provide full protection against long term flooding events caused by extreme weather events in the 

Vaisigano River Catchment area, the streambed measures as have been foreseen in previous designing 

exercises would need to be adapted.  

 

4.1.5. Drainage design gaps that reduce potential climate resilience 

As described above, the current drainage system in Apia Urban Area is not apt to deal with the 

volumes of flood-water flowing through the Vaisigano River and often onto the floodplain. Moreover, 

if flash-flooding coincides with (extremely) high tides, this will exacerbate the overflowing of the 

riverbanks, due to drainage canals already being inundated by encroaching sea water from the Apia 

Bay.  

 

There is a need to assess the performance of the local urban stormwater drainage system in 

conjunction with the proposed Vaisigano flood wall and embankment scheme and other flood 

interventions as an integrated system.  This is best done with an integrated hydrological and 1D/2D 

hydraulic model. KBR have carried out an assessment of the drainage system and produced a 

Drainage Masterplan. Before this plan is implemented it should be tested and optimized with such a 

model. 

 

4.1.6. Technology gaps in flood management and early warnings for extreme climatic events 

There is currently very limited understanding of the use of climate information in the other sectors 

than agriculture and fisheries. Development of sector-tailored element in CLEWS is an evolving 

process in Samoa, spearheaded by the Meteorological Division through the NAPA 1 project dealing 

with agriculture and health sectors. The evolving system integrating soil, land use, crop and climatic 

information can serve as good basis to develop tailored CLEWS elements for other sectors, for 

instance also linking with the forestry monitoring system SamFRIS and the National Water Resources 

Information Management System (NWRIMS), and serving a range of user groups, including sector 

planners, extension officers and community users such as farmers and village water services as well. 

Such links currently do not exist yet, nor are they catering to the need for information on flooding 

events.  

 

Since the completion of the ICCRAHSS project, Ministry of Health has realised the need to further 

enhance the CLEWS in order to establish a Climate and Health Early Warning System for Samoa. 

The Health Sector has yet to explore the beneficiaries of CLEWS. The target to reach the majority of 

health sector professionals with training on accessing, understanding, and applying climate risk 

information was unrealistic at the time. Work is now needed on bridging the information gap between 

the meteorological data provider, Samoa Meteorology Division, and health sector users, for further 

building robust climate change impact scenarios, and more urgently, for effective use of climate data 

and information on tactical time scales such as days, months, seasons. It also reflects the notion that 

climate change and health challenges cannot be isolated from socioeconomic, development and 

cultural contexts. The Ministry feels that this will be a first step towards understanding the challenges 

and opportunities towards incorporating health into the CLEWS.  It will contribute to the 

implementation of the Climate Adaptation Strategy for Health and assist in moving Samoa towards a 

healthy and climate resilient nation (Terminal Report, ICCRAHSS Project). 

 

4.1.7. Capacity gaps in technical areas. 
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Knowledge on how to apply the range of adaptation techniques available is not widespread in the 

community or within Government ministries and authorities charged with providing a response. 

Techniques for analysis, structured evaluation of options and selection of preferred responses are 

lacking. Gaps exist on how to undertake site-specific adaptation assessments, planning and technical 

measures, planning in complex systems, quality assurance and change management. Also, there is a 

lack of technical experience in the application of structural adaptations other than seawalls and other 

non-structural responses. As a result, there is a limited appreciation of their potential and effectiveness 

both in the relevant Ministries and amongst the community in general (AF-fund proposal, 2011). 

 

Many more technical manuals are relatively new, like the ones for the new National Building Code, 

the Soil Conservation and Land Management Manual and CLEWS manuals, and technical capacity 

is lacking in the user groups of those manuals to apply them. PACC project evaluation showed that 

technical capacity of implementing agencies insufficient for adequate quality control. 

 

The Government of Samoa’s main approach to water resource management in river systems is 

through the implementation of Watershed Management Plans (WMPs) for the catchments. However, 

the development and enforcement of WMPs have been delayed by limited capacity for design and 

implementation. In the Greater Apia Catchment, WMPs have been developed for all rivers but the 

Fagalii River. Unfortunately, the WMPs do not include consideration of the results of comprehensive 

hydrological modelling with projections of the impacts of climate change on the watersheds that has 

been undertaken in the past year. 

 

Samoan government has a great aptitude for making plans. Quite a number of spatial plans exist now 

that are awaiting implementation. However, without a clear spatial baseline and the possibility to 

monitor the progress of the implementation in a timely fashion, diversion from original plans is very 

probable. There is a gap in remote sensing and GIS technological facilities within the government 

agency tasked with supervising progress on the implementation of the plans.  

 

4.1.8 Gaps in institutional service provision coverage/capacity 

Sectoral ministries and government institutions have limited experience in coordinating, planning and 

implementing multi-sectoral, integrated approaches to resolving pressing key development issues. 

This results in gaps within the current managerial and administrative skill sets required to oversee 

and supervise interventions at national and local levels. Existing approaches to address climate 

change and DRM remain largely ad hoc and fragmented. Consequently, the existing approaches do 

not result in on-the-ground benefits being sustained in the long-term. Fragmented approaches to 

climate change adaptation and DRM also result in duplication of interventions, high transaction costs 

and limited capacity to monitor, evaluate and respond to risks at a strategic and programmatic level. 

 

Complementary skill sets and strategic advantages of institutions from different sectors are seldom 

capitalized upon. Poor coordination between these institutions and other stakeholders restrict 

opportunities for collaboration and sharing of information. For example, the Ministry of Natural 

Resources and Environment (MNRE) has strong technical knowledge on climate change adaptation 

and DRM while the Ministry of Women, Communities and Social Development (MWCSD) and Non-

Governmental Organizations (NGOs) are experienced in engagement with communities. However, 

strategic partnerships between different ministries are seldom developed. In addition, efforts to 

engage with NGOs and Civil Society Organizations (CSOs) have been challenged by the existence 

of communication barriers between ministries, NGOs and CSOs. As such, leveraging the strengths 

of different stakeholders to manage climate change adaptation and disaster risks collaboratively has 
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yet to be achieved. In the past, key ministries have focused on a ‘projectised’ approach that has led 

to ministries being protective of resources and being slow to adopt the sector-wide approach. 

 

Limited national-level capacity to implement, manage and enforce adaptation interventions 

There is limited capacity within government institutions to implement and enforce existing policies, 

laws and regulations for climate change adaptation and DRM. For example, the application of the 

“build back better” principle for reconstruction of infrastructure damaged by Cyclone Evan is 

constrained by limited execution capacity by LTA as well as in the construction sector. There is a 

shortage of skills in artisanal and construction-related trades such as masonry, carpentry and electrical 

engineering. In addition, communities do not have access to the required financial, logistic and 

technical support to adopt a “build back better” approach in the post-disaster reconstruction of 

buildings and infrastructure. As a consequence, reconstruction of damaged infrastructure and 

buildings – as well as new construction projects – does not take place according to the latest 

information on climate-resilient building designs. 

 

HR Wallingford (2008) reported that there is a high degree of uncertainty in carrying out hydrological 

estimates in Samoa, not just for flood management, but also water quality assessments, water 

resources management, sanitation and water supply projects. This will remain the case until there is 

long-term, sustainable investment not only in improving and maintaining the hydro-meteorological 

network but also in increasing the capacity of the MNREM’s Hydrology Section and Meteorology 

Division in data collection; archiving and backing up precious past records; and providing a degree 

of quality control over the data that is collected. There is a need to support the Meteorology Division 

and Hydrology Section with ongoing support and resources to maintain staff training and the hydro-

meteorological network. The Meteorology Division has human resource constraints—that is, lacks 

sufficient World Meteorological Organization (WMO) Class 1 meteorologists—and is also 

constrained in its ability to engage in formal research activities as part of Meteorology Division’s 

functions and responsibilities. These constraints weaken the Meteorology Division’s scientific 

development as well as its real-time forecasting capabilities. (Govt of Samoa, 2013) 

 

The MoH identifies need of a Public Health Lab in strengthening the systematic collection of health 

data and secondary process of providing climate health indicators, particularly regarding flood-related 

diseases. Through this function it will enable to provide responses through evidence-based policy 

advice and national and local level response to clusters and outbreaks of diseases. A critical aspect of 

the Public Health Lab is to disseminate timely and relevant information to end-users so that the 

appropriate level responses are initiated. Health professionals are sometimes more focused on short 

term actions that can be carried out within the health sector and on responses to disease outbreaks as 

they arise rather than proactive prevention measures.  Hence this proposed Public Health Lab will 

play an important role towards exploring potential opportunities to further enhance the CLEWS 

already in place under the Meteorology Division. Moreover, a Public Health technician should be 

assigned to ensure that monitoring of scientific results and laboratory tests and data that can be used 

to modify outcomes and establish grounded policy and programmatic decisions for the IHR and 

Surveillance Division. This will contribute to the implementation of the Climate Adaptation Strategy 

for Health (CASH) and related MOH strategies and plans. 

 

The limited procurement experience and capacity in MNRE is also a barrier to the effective 

implementation of adaptation measures from CIM-plans, IWMPs such at the recent one for Greater 

Apia Catchment and City Development Strategy. For the CIM-plans this has resulted in limited works 

execution to date although the CIM Plans have been completed for a number of years; the same can 

be expected for the other plans. The limited capacity has also been exacerbated by inadequate 
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procedures to supervise the works undertaken to date and limited technical capacity to review 

solutions proposed by private sector consultants hired to undertake design and supervision of works 

(AF-fund proposal, 2011). Integrated planning, such as proposed in these plans, will require a 

different type of monitoring – following evolution of activities over time and timely adjustment in a 

complex setting, often with high participation of the land users. The P3D plans that have been 

produced for many of the catchments provide a good tool for participatory planning, but activities 

would have to be monitored from a spatial perspective.  

 

4.1.6. Sectoral nature of planning and executing service delivery to Greater Apia 

 

Inadequate integrated planning. The urban infrastructure and community settlements in Samoa are 

particularly vulnerable to flooding and cyclones. This is largely a result of concentrated 

development in coastal areas without integrated planning to manage the risks posed by climate-

induced natural disasters. 

 

Compared to a number of other Pacific nations Samoa has a well-developed and executed holistic 

economy-wide approach to CCA. However, this is not to say the structure and programmes are 

complete. Whilst the primary focus on co-ordination to date has been to get the Government 

structures right, more still needs to be done in this area to ensure full coverage. Involvement of civil 

society in CCA has also been sporadic and uneven (AF-fund proposal, 2011). 

 

4.1.7.  Coordination between sectors when implementing catchment management 

development programmes in the field 

Currently the regulatory processing guiding physical works processes administered through the 

Planning and Urban Management Division in MNRE (like the Preliminary Environmental 

Assessment Review or Environmental Impact Assessment) does not integrate climate change risk 

considerations. In Samoa a key community-based mechanism adjusted to the traditional leadership 

and customary land tenure structures is the identification for village by-laws to regulate village 

activities. Currently the development of village bylaws to support adaptive coastal management is 

only being developed on a pilot basis through the UNDP-GEF funded Pacific adaptation to climate 

change project, but their effective and widespread application is lacking.  

 

The National Building Code has not been revised or updated since its promulgation in 1992. As a 

consequence, some infrastructure in Samoa might not always be constructed according to 

international best practices that include climate-resilient designs. Furthermore, infrastructure to 

supply electricity, water and sanitation are vulnerable to climate-induced natural hazards. This is 

evidenced by the disruption to these services in the aftermath of Cyclone Evan. Roads, bridges and 

ports were also damaged by the cyclone. The current Samoan building code in effect is based on an 

earlier version of the New Zealand code. While the NZ code has recently been substantially revised 

and updated, the Samoan code remain outdated and without incorporating latest climate risk 

assessments. This policy gap is especially worrisome, given the increase in higher, 2 storey building 

developed, needing for higher levels of wind loading arising from increased frequency and intensity 

of cyclone events not to mention non climate related issues based on seismicity assessments 

programme (AF-fund proposal, 2011). The Code has been revised recently, but is not approved yet. 
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On another note, various agencies are doing land use altering activities, especially in the floodplain 

of the Apia Urban Area: SWA works on the piping for water distribution, drainage and sanitation, 

PUMA on establishment of utility buildings and the waterfront seawall (which also contains the petrol 

lines from the harbor to the Sungi petrol depot), EPC works on electricity lines. The planning of these 

activities often still happens in an uncoordinated fashion. Enforcement of the planning and codes, 

including derived regulations and decrees – if done at all (due to lack of enforcement personnel) – is 

done in an uncoordinated way as well. 

 

4.1.8. Knowledge and Information gaps and CCA awareness 

 

Knowledge and information gaps on climate change risks prevail at both community and government 

levels. For instance, access to data and information together with weaknesses in a shared surveillance 

system across the Health Sector partners is noted as a significant limitation. Data is required to 

establish baseline relationships between climate variables and health outcomes in order to estimate 

future risks, plan appropriate adaptation activities and evaluate the impacts of such activities.218 One 

of the few recommendations of the Climate Adaptation Strategy for Health is to strengthen 

communicable disease surveillance and control, especially as this is related to climate sensitive 

diseases; and conduct further research linking health and climate information including Climate Early 

Warning System, Geographical Information System and Health Information System and climate risk 

maps. The fact that some guidelines have never been completed or validated is not helping the 

situation: for instance, the PACC project evaluation showed that the technical guidelines “Climate 

Resilient Shoreline and River Defense Manual” are incomplete. 

 

Limited technical resources and human capacities exists to provide tailored information on climate 

change trends and associated risks, as well as monitoring of climate impacts on the natural resource 

base, in order to support informed decisions by policy makers, planners and the communities in key 

development sectors are also barriers to successful adaptation (AF-fund proposal, 2011). Often, the 

information that is publically available on websites of government and government agencies is often 

outdated and doesn’t contain technical documents providing background on decisions taken. Without 

such information, enforcement of policies and strategies is practically impossible. 

 

There is often a lack of understanding of the difference between weather and climate change –induced 

risks, and other environmental and human-induced coastal impacts which often leads to confused or 

mal-adaptive responses. There is a lack of systematic capturing, analysis and dissemination of coastal 

adaptation experiences. Equally, gaps in understanding of the potential for a ―non-

structural―responses exist, such as managed retreat or relocation, to risks and hazards (AF-fund 

proposal, 2011). This is where feasibility studies and assessments are of extreme importance: it is 

important to gauge at forehand what would be the technical and socio-economic feasibility of planned 

interventions, as well as the potential environmental and social impacts and expected tradeoffs of 

such interventions. This ex-post evaluation would give a necessary baseline for ex-ante evaluations 

with regards to the beneficial and unforeseen negative impacts of interventions.  

 

Effective planning and management of climate change adaptation and DRM initiatives are hindered 

by information gaps in existing assessments of climate and disaster risks. For example, there are 

limited baseline data on historical effects of climate change. Accurate and consistent baseline data 

are required to support planning and development of policies to respond effectively to climate and 

                                                 
218 Ministry of Health, Samoa’s Climate Adaptation Strategy for Health 2014 p7. 
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natural disaster risks. Moreover, there are currently no comprehensive and spatially explicit 

assessments of Samoa’s expected vulnerability to climate-induced natural disasters under changing 

climate scenarios. Furthermore, there is a need to identify and collate all relevant information and 

ongoing activities that are contributing to resilience building so that this can be used to inform 

ongoing development planning following Samoa’s sector-wide approach. 

 

The lack of systematic capturing and dissemination of cross-sectoral adaptation experience in order 

to support integrated adaptation measures at the national level and in communities is also a barrier to 

achieving the desired long term goal (AF-fund proposal, 2011). Both the Planning and Urban 

Management Agency (PUMA) and the Spatial Information Agency (SIA) of MNRE have a role in 

strategic monitoring of some climate change issues (e.g. coastal and river erosion) and provision of 

information (e.g. update of Geographic Information System [GIS] maps) extended to forestry and 

agroforestry areas. But again they do not have adequate resources for on-going monitoring, including 

routine purchase and analysis of satellite imagery, and upgrading of mapping equipment and software. 

 

4.1.9. Knowledge and technology gaps to adapt traditional practices to modern 

challenges 

Many of the villages have been living near the river and on the floodplain for generations, dealing 

with the occasional bad weather events as best as they could. However, with the increasing demands 

on buildings (involving technology and foreign building components), combined with the increased 

hazard of climate change related extreme weather events, rebuilding on the same risk-prone sites 

comes with increased risks of high asset losses and dangers to human lives and livelihoods. Next to 

application of new building methods, partial relocation of affected village assets and infrastructure 

from hazard zones has been identified as a preferable option throughout the CIM Plan community 

consultations and formulation process. However, no mechanism currently exists for this to occur in a 

coordinated manner. As most of the land in the villages is customary land owned by the immediate 

or extended families, moving out of hazard zones represents a viable option in Samoa, adjusted to 

village social, land tenure-ship and institutional structures, but currently there is limited 

understanding of the communities on how these processes can be suitably planned for and managed 

(AF-fund proposal, 2011). In this regard, the PAC evaluation indicated that communities continue 

building in coastal hazard areas, due to a lack of awareness on the hazards of housing on the shoreline. 

 

With regards to livelihoods, Samoa is largely reliant on subsistence agriculture (plus some sale of 

surplus production and crafts). These subsistence agriculture systems have largely remained 

traditional; subsistence farmers are known for their resistance to change. Over time, agricultural 

projects and programmes by for instance FAO have tried to introduce innovations to improve 

productivity; the LDCF project ICCRAHS and ICCRIFS have also been working on improvement of 

the existing traditional systems with regards to adaptation to climate change. Agroforestry 

demonstration plots have been established in various parts of Samoa to provide farmers with a feel 

for the opportunities of cropping systems improvements. Organizations like WIBDI have introduced 

organic certification as a way to increase the value added of traditional commodity crops in order for 

them to become more interesting for the international market and still be lucrative (in view of high 

transaction costs for their export). Nevertheless, there is a good amount of unused land in Samoa that 

might benefit from cultivation under improved cropping systems by smallholder farmers, if they can 

be made aware of the possibilities of such systems for improved livelihoods and their knowledge 

about conservation agriculture, agroforestry, climate smart agriculture and anti-erosive techniques. 

Exporting organizations are interested in taking on more of the produce, so the opportunity is there.  
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With regards to infrastructure, much of the buildings and utilities in Samoa date from a time where 

newest building technologies were not yet affordable or available in Samoa, and moreover, there was 

a gap in knowledge about the increasing speed at which climate change is taking hold, especially in 

SIDS. For instance, the PACC project evaluation identified that installed seawalls were based on 

standard drawings with no site-specific analysis /climate risk reduction measures. 

It can be concluded that much of the existing infrastructure has been built with ‘outdated’ building 

techniques and without consideration of the hazards that the Island will be subdued to in future. 

 

4.1.10. Financing to overcome and repair extreme event damage to public and private 

assets  

 

Samoa faces critical challenges for financial resilience to natural disasters. Samoa’s capacity to 

mobilize domestic resources is limited, leaving it reliant on bilateral and multilateral partners to 

finance the higher deficit. GoS is constrained by its size, tax base, borrowing capacity, and limited 

access to international insurance markets. In the absence of easy access to debt and well-functioning 

insurance markets, a large portion of the economic losses stemming from adverse natural events is 

borne by governments and households, with support from development partners. Both the fiscal 

deficit and public debt have increased following the 2009 tsunami and Tropical Cyclone Evan. In the 

fiscal year 2008/09, Samoa had a debt-servicing ratio equivalent to 45.4 % of GDP. In fiscal year 

2011/12—prior to Tropical Cyclone Evan—this ratio was trending upward to 57.6 % of GDP and 

was expected to increase further. Following these events, the government of Samoa revised its 

targeted debt threshold to 50 % of GDP, placing restraints on any new borrowing. As a consequence, 

the International Monetary Fund and World Bank revised the risk of debt distress from low to 

moderate.  Even more recently, the IMF has changed its assessment of Samoa from a moderate to a 

high risk of debt distress. A joint International Monetary Fund (IMF) and World Bank debt 

sustainability analysis estimates that a rise in concessional loans from development partners could 

raise the ratio of debt to GDP to a peak of 58% in FY2016. That figure is well above the 40% of GDP 

limit set by the authorities. To reduce the fiscal deficit and bring down public debt, as well as raise 

living standards and reduce poverty, Samoa has committed to a medium-term fiscal framework and 

strong public sector reform agenda (ADB, 2013)219. 

 

Consequently, budgetary restrictions will also apply to allocations to hazard proofing budgets. The 

CPEIR calculated that approximately 15% of Samoa’s public expenditure is directly concerned with 

adaptation and mitigation, which is relatively high compared to other countries (MNRE, 2015). 

Economic prognoses indicate that climate proofing Samoan society will probably take a lot more 

funding in future (see paragraph xxx). According to the CPEIR, GoS has been successful in receiving 

substantial support for climate change adaptation while diversifying its climate investment portfolio, 

receiving over US$ 109 million in climate-related aid from fiscal year (FY) 2007 – 2008 through FY 

2011-2012 (MNRE, 2015). This will not cover the full costs of expected needed climate adaptation 

investments. 

 

Although the efforts of the Government of Samoa under projects such as EWACC and its sectoral 

sister projects are contributing significantly to an effective adaptation of the Greater Apia Catchment 

area to expected increased risk of flooding hazards, lack of substantive financial and institutional 

                                                 
219 ADB, 2013. Country Operations Business Plan Samoa 2014–2016 
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capacity is hindering the necessary transformative process to induce game-changing flood-proofing 

of the Samoan climate change response mechanism, particularly for the economically vital Greater 

Apia Catchment Area. Flood Management and site-specific assessments to finalize the design of the 

protection is expensive. Samoa’s narrow economic base makes it extremely difficult for national 

budgets to be invested in for this purpose. As a result, past flood mitigation investments have been 

financed through the small discretionary budgets available for outer island administration, private 

financing, or donor funding. All of these sources are often too small and fragmented to provide a 

comprehensive, lasting solution. Lack of finance often leads to a design that is not based on detailed 

site-specific hydrodynamic modelling that enable future climate conditions to be incorporated into 

the design. 

 

4.2. Technical, financial and institutional barriers to addressing identified gaps and needs 

 

In order to maintain the momentum from Samoa’s current climate change policies and programming, 

the following five key challenges -which were noted for implementing both NAPA projects profiles 

and NPCCC goals- will have to be addressed (MNRE, 2015): 

 

Unclear lines of communication and coordination for climate change policies and programs Overall, 

the least progress made towards the 2007 NPCCC objectives are in managing climate change 

information and establishing a regulatory framework for climate change. When looking at the 

percentage of goals "achieved" for each of the six NPCCC objectives, the highest percentage of falls 

under building national capacity and promoting adaptation. Establishing a regulatory framework has 

by far the highest percentage of "not achieved" goals. Promoting public awareness and promoting 

mitigation are the other two objectives with "not achieved" goals. The policy recommendations in 

this report, therefore, focus on addressing this gap while building upon current successes in climate 

change adaptation and mitigation. 

 

Short-term focus for a long-term problem 

Thus far, Samoa has pursued a reactionary, project-by-project approach to climate change rather than 

a proactive, whole-of-government climate change strategy.  There is currently no national monitoring 

and evaluation plan in place for climate change, and mainstreaming of climate change policy into 

national sector plans remains limited and uncoordinated at the national level. In addition, NAPA 

project timelines are short and not always coordinated with one another, yet climate change is a long-

term issue requiring long-term national planning and coordination. 

 

Timespans for the current projects and programmes cover only short periods of time (4 – 5 years), 

which is insufficient to tackle the longer term challenges; budgetary restrictions allow for focus on 

all but the highest priority risk-prone geographical areas and critical infrastructure in Samoa. 

 

Implementation of climate change programs has also been hampered by gaps in the capacity of the 

national government to address climate change. There is a lack of permanent (non-project specific) 

staff working on climate change program coordination, project implementation, and monitoring and 

evaluation.  Implementing offices may lack technical expertise, which can create a reliance on outside 

consultants in areas such as hydrological engineering and program development. Finally, staff 

implementing climate change projects are largely unaware of the existence of the NPCCC and how 

or where their project fits into this larger strategy. One could say that with such lack of permanent 

and updated staff members, an institutional memory about the progress made on CCA is largely 

absent. 
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Sectoral plans recognize distinct watersheds, but do not plan for integrated management of these. 

Even integrated plans like the IWMP allow for only partially coping with increased long term hazards 

with regards to flood management, while structural CCA would require a long term approach taking 

into account long term climate change effects.  

 

Concerns about availability and use of climate-related funds 

High levels of external financial support and few national budgetary allocations have created a 

dependency on foreign aid for climate projects, raising concerns about the sustainability of project 

outcomes after external funding ends or grant periods are completed. At the same time, there is little 

funding available for mitigation efforts, especially renewable energy investments. NAPA staff have 

also routinely identified funding inconsistencies and procurement issues as obstacles to successful 

NAPA Implementation. Tools like the Climate Change Trust Fund and the Clean Energy Trust Fund 

would greatly facilitate the central coordination of climate change funds and should be 

operationalized. 

 

Limited awareness and engagement from general public, private sector, and civil society 

A   lack of   public   awareness   and   community   buy-in   creates   barriers   to   successful NAPA 

implementation and can hinder the adoption of best practices after project completion.  While 

progress has been made in raising public awareness about climate change, much more education is 

required. NAPA implementers expressed concerns that some citizens and communities may resist 

changes to agricultural practices, land management, etc. Customary land management presents 

obstacles to implementing sustainable land management policies, making it even more crucial to 

raise public awareness of efforts related to climate change. 

 

In addition, despite existing collaborative partnerships, there is limited engagement of the 

nongovernmental sector and regional/international partners in implementing climate projects. More 

needs to be done to encourage the private sector and civil society to engage in climate change 

strategy development and project implementation. 

 

Current land use in the upper and mid-catchment areas not at scale sufficient to make a difference 

with regards to counteracting flood risks 

Inappropriate environmental management practices have degraded natural ecosystems in Samoa. 

These practices include deforestation, agricultural expansion into vulnerable areas, channeling of 

rivers, and coastal development. Degraded ecosystems are less able to buffer against the effects of 

disasters.  

 

Although several reforestation activities have been implemented in recent years (such as under 

ICCRIFS and the 1-million-trees campaign), degradation at higher elevations is still prominent. In 

the past, many of the reforestation activities have introduced exotic species in tree planting – several 

of these species have started spreading as an invasive species, usually not providing the best 

protection of the soils against flooding.  

 

Ecosystem based adaptation activities involving commodity crops, subsistence crops and supportive 

anti-erosive measures and support vegetation (hedgerows, living fences, contour planting, etc.) have 

been tested in demonstration plots and their value has been proven for delivery of more diversified 

livelihoods to the most vulnerable groups in Samoan society. Nonetheless, there has been limited 

uptake of diversified livelihood options in Samoan communities. This is in part owing to limited 

resources for investing in alternative livelihoods. For example, selling of handicrafts provides an 
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alternative to agriculture that is likely to provide a sustainable income. However, there are start-up 

costs such as purchasing of equipment and raw materials. Without access to financing, communities 

are unable to adopt climate-resilient practices that require upfront investment. This is exacerbated by 

limited management skills and financial literacy that threaten long-term sustainability and viability 

of entrepreneurial initiatives. Consequently, awareness and training on livelihood diversification does 

not result in concrete changes in practices and therefore do not contribute in more flood-proofed 

livelihoods for those living in hazard prone areas. 

 

Although entrepreneurship in agribusiness, processing and crafts, as well as other potentially flood-

management related activities is promoted, for instance by WIBDI and SBEC, the incentivizing of 

such entrepreneurship has lagged behind as has the potential for employment and revenue creation 

from the establishment of new local businesses and enterprises. Improved agricultural production 

resulting from the rehabilitation of degraded lands with conservation agriculture, climate smart 

agriculture and agroforestry practices provides opportunity to promote value creation by processing 

of raw material into higher value products. The creation of organically produced coconut oil soaps 

and ointments by WIBDI for the national and international market only proves this point. Such 

activities have the potential for inclusion of vulnerable groups in echelons of the value chain, and as 

such for improvement of the potential of alternative income generating activities and additional 

livelihoods for the most vulnerable and their dependents.  

 

Persistent organizational weaknesses 

As stated under gaps, at present, there is limited knowledge and capacity for implementing integrated 

climate change adaptation and DRM interventions in Samoa. These capacity limitations hinder 

effective planning and successful implementation at national and local levels. Barriers that are 

exacerbating these capacity limitations is the absence of a legally designated authority with 

responsibility for climate change policies and programing. While there are many climate change 

projects taking place in Samoa, there is no clear legal mandate indicating who has the ultimate 

authority and/or responsibility for coordinating national climate policy and programs. Because there 

is no clear legal mandate for climate change management, there is no centralized coordination of 

climate change policy and programs at the national level (MNRE, 2015).  

 

Stakeholders have differing views on who should hold the mandate to coordinate and supervise future 

climate change policy and programs. Territoriality exists between some ministries and divisions 

implementing climate change projects, which can create divisiveness and conflict where there should 

be cooperation and coordination. While many next steps have been identified coming out of Samoa's 

NAPA projects, it is unclear who is responsible for implementing these next steps, or how this work 

will be financed, and project duplication continues to be a concern for implementers (MNRE, 2015). 

There seems to be rivalry over ownership of CCA programmes between MNRE’s CCU and MoF’s 

CRICU. 

 

 Several plans and programmes mention the National Climate Change Coordination Committee 

(NCCCT). The NCCCT has served as the key coordination mechanism for national response to 

climate change initiatives in the past.  The NCCCT, first established in the early 1990s was effective 

in supervising the formulation of the National Climate Policy 2007 and in managing the NAPA.  Its 

ToR states that it is to meet 2-3 times a year or more frequently if necessary.  However, the NCCCT 

in recent years has not seen the need to meet given the number of cross-sectoral and inter-ministerial 

coordination mechanisms that have sprung up and have effectively taken over the role of the NCCCT.  
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Its mandate is also quite limited220 and was set up as a working group since it was not established by 

any legislation or regulation. The absence of such a coordinating committee in light of the multitude 

of national and regional programmes going on, can be viewed as a serious gap in effective 

coordination, leading to haphazard and piecemeal monitoring and coordination of CCA efforts. A 

mandated coordination and steering body is needed in order to create synergy and avoid overlap 

between various projects and programmes. 

 

The Samoa Climate Change Policy Review 2015 (MNRE, 2015) provides an overview of the current 

coordination situation between the two organizations – it recommends clear mandates to be integrated 

into a Climate Change Bill (which was planned for 2015, but apparently only still exists in draft 

form). The outline for a draft National Climate Change Strategy has been produced in the MNRE 

2015 Review, identifying steps to take to consolidate activities into one multi-sectoral strategy that 

could overcome above mentioned problems: however, as yet, this strategy has not been developed.   

 

The MNRE 2015 review suggests this role to be jointly taken over by the joint forces of MoF-CRICU 

and MNRE-CCU with shared but differentiated responsibilities, to be outlined in the Climate Change 

Bill, with the Climate Change Policy as guiding document. 

 

Inadequate monitoring and evaluation 

Samoa has recently undertaken a series of assessments on the efficiency and effectiveness of national 

initiatives for climate change adaptation. These assessments have generated recommendations to 

strengthen and coordinate climate change adaptation at the national level. A common 

recommendation within the assessments includes the importance of a strong M&E framework. 

Existing M&E systems are not able to track the success of adaptation interventions. Principles of 

results-based management – such use of baseline indicators, tracking success of outputs and 

documentation of tangible results – are new to public sector work in Samoa. Consequently, there are 

few government ministries that have mainstreamed such principles into operational practice. As a 

result, capacity for monitoring, analyzing, evaluating and reporting on the effectiveness of adaptation 

interventions remains weak. 

 

Reporting between different agencies – e.g. government institutions, development partners, NGOs – 

is done according to each agency’s protocols. The various agencies have separate reporting systems 

to track project progress. At present, these reporting systems are labor intensive. In addition, current 

M&E systems track progress achieved in activities through monitoring of project expenditure. There 

is consequently minimal analysis of information on project results to determine whether the projects 

are achieving their respective outputs and outcomes. Without detailed knowledge on how projects 

deliver benefits to communities, ongoing planning and decision-making cannot be based on lessons 

learned and rely instead on anecdotal evidence. 

 

Where information on progress and success of interventions is available, it remains scattered between 

line ministries, donor agencies and NGOs. While MoF is mandated to coordinate initiatives 

implemented by line ministries and using donor aid, it experiences difficulties with gathering and 

managing information from the various sectors. Some projects have contributed towards knowledge 

management and the establishment of databases for information on climate change. For example, the 

UNDP-GEF project “Integrating Climate Change Risks in the Agriculture and Health Sectors in 

Samoa” strengthened the management of climate databases. However, such knowledge management 

                                                 
220 UNDP/GEF/GoS.  [2010].  ICCRIFS : project document, Annex 1 
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initiatives are not coordinated or centralized. As a consequence, information on climate change 

adaptation and DRM remains fragmented. 

 

The PDNA revealed that there is presently minimal knowledge on the roles that communities can 

play in contributing towards climate change adaptation and DRM. Rather, there is a misconception 

that communities should rely on GoS, donor agencies and NGOs to secure their safety. As a result, 

there are insufficient autonomous initiatives by communities to proactively engage in climate change 

adaptation. Without awareness raising on the potential and opportunities for communities and 

individuals to implement DRM initiatives independently, they will remain vulnerable to the expected 

effects of climate change. 

 

The public financial management reform plan (PFMRP)221 is strengthening the overall framework for 

monitoring and reporting with GoS. This includes linking performance indicators within each sector 

to development planning and sectoral budgets. Support is being provided for a monitoring framework 

to enhance linkages between and within line ministries for monitoring performance horizontally as 

well as vertically. However, the PFMRP Annual Progress Report for 2013 identified gaps in the 

availability, accuracy and timeliness of data which is reducing the effectiveness of M&E. In addition, 

there are currently no M&E frameworks that clearly identify progress towards targets and 

performance indicators for climate change adaptation and DRM. As a result, line ministries are unable 

to monitor, evaluate and report on progress towards targets for reducing climate vulnerability within 

the various sectors. Without a systematic M&E framework that details performance on climate 

change adaptation and DRM, sectoral planning is likely to suffer from implementation gaps as a result 

of inadequate prioritization of sectoral needs. 

 

Short-term and top-down approach to implementation 

There is limited engagement with communities to inform planning and implementation of climate 

change adaptation and DRM initiatives. This is the case for both government programmes as well as 

donor-funded projects. While ministries cooperate to deliver community programmes, design of 

adaptation projects is frequently determined by time and funding constraints as well as the need for 

project deliverables that meet the requirements of funding agencies. This affects community 

engagement and capacity building which requires long-term support. Consequently, there is limited 

building of sustainable partnerships and institutions – as well as ineffective engagement with 

communities – to foster lasting behavior change for climate change adaptation. 

 

The prevalence of top-down processes in government-led climate change projects is a barrier to the 

establishment of collaborative partnerships. This hinders development of local capacity to adapt and 

respond to climate change and climate-induced natural disasters. This problem is exacerbated by the 

misconception that the local stakeholders have insufficient technical knowledge to be effective 

participants. Projects are consequently implemented using a top-down approach with a result that 

local stakeholders resist projects that have not garnered community support during all phases of 

project development and implementation. While there is a need to build communities’ knowledge 

base on climate change adaptation, there is likewise a need to develop skills in facilitation and 

participatory engagement within government institutions to foster local participation. This will allow 

development programming to build on the strengths of community participation in order to support 

sustainable and climate-resilient development processes. 

 

Limited community-level capacity for climate change adaptation 

                                                 
221 http://www.mof.gov.ws/AboutUs/PublicFinanceManagementReforms/tabid/6008/Default.aspx 
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As described previously, top-down approaches lead to poor engagement of communities in adaptation 

initiatives. The capacity of communities to adapt to climate change is further constrained by various 

institutional and societal factors. Firstly, community-level knowledge concerning climate change 

adaptation and DRM is limited. While national-level information is repeatedly disseminated to 

communities, the same individuals are usually targeted by these initiatives. Important information on 

climate change adaptation and DRM remains in the hands of a few community members. 

Consequently, the benefits of capacity building are limited to those individuals who are targeted. 

 

Coupled to the above, there is a need for improved availability of easily-understood information 

related to climate change adaptation and DRM. It is difficult for abstract concepts such as “resilience” 

and “adaptation” to be translated into Samoan. There is consequently a need for translation of abstract 

concepts and technical knowledge on climate change into more user-friendly information. This will 

build the capacity of communities to adapt autonomously to climate change. It will also enhance 

collaboration between donors, implementers and communities to support effective cross-sectoral 

adaptation. 

 

Limited private sector involvement 

Most climate change adaptation and DRM initiatives are implemented through GoS. To date, there 

has been little involvement of the private sector in climate change adaptation and DRM. The private 

sector suffered a large proportion of the total losses caused by Cyclone Evan with Tourism, 

Manufacturing and Commerce comprising ~20% of the total damage and loss. While the private 

sector is vulnerable to the effects of climate change, there are few mechanisms in place for guiding 

investment into enhancing the climate resilience of this sector. In particular, there are few 

opportunities to address the needs of entrepreneurs who are at risk from climate-induced natural 

disasters. 
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5. Recommendations for interventions, given current efforts, gaps and barriers 

 

The previous section on situation, lessons learned, best practices, gaps and barriers has given an 

oversight on what the state of advancement in climate change adaptation and integrated flood 

management in particular is in Samoa. From this wealth of information, some recommendations 

pertaining to the foreseen intervention for GCF submission can be drawn.  

 

With regards to the GCF performance framework, the current intervention will most likely relate to 

the GCF overall objective Increased resilience of infrastructure and the built environment to 

climate change in Samoa, with as specific objective or GCF outcome for the project: 

“Strengthened adaptive capacity and reduced exposure to climate risks of vulnerable 

communities, livelihoods and infrastructure”. With regards to subject, zone of intervention and 

target group – the scope -, paragraph 5.0 will provide the necessary justification. Overall, in order to 

be effective, but still feasible, the intervention should aim for 3 main results for a specific 

geographically demarcated area, or GCF outputs:  

 

Output 1. Capacities and mechanisms in place for an integrated approach to reduce 

vulnerability towards flood-related risks.  

This output would entail the development of a number of feasibility studies to firmly anchor the 

current intervention into the programmatic approach requested by the Government of Samoa with 

regards to climate change adaptation in Samoa as well as creating synergies between existing 

Integrated Spatial Planning Tools for urban surroundings and watersheds existing in Samoa. Another 

important topic under this output would be to upgrade the Early Warning and Health Surveillance 

systems in Samoa so that the right preparatory activities can be set in motion, in case of an extreme 

weather event, preventing unnecessary injuries as well as occurrence of vector- and waterborne 

diseases caused by inundation. Raising awareness is another necessary accompanying measure, 

particularly with regards to the need to flood proof building designs and other ‘voluntary’ activities.   

 

Output 2. Infrastructures are flood-proofed to increase resilience to negative effects of excessive 

water. 

This output would target flood-proofing existing infrastructural works in those areas that contain the 

highest density of assets, which in this case would be the Greater Apia Urban Area (not counting the 

airport). Interventions will need to be designed for the river streambed, bridge crossings, as well as 

improved land use with relation to infiltration, retention and erosion control in upland watershed 

areas. 

 

Output 3. Drainage in downstream areas upgraded for increased regulation of water flows. 

Although attempts at designing an urban environment that promotes equity in water supply, adequate 

drainage for quick dispersal of flood water and proper sanitation and sewerage facilities that avoid 

mixing of polluted sewage water with storm water have been made, their integrated planning has yet 

to be consolidated in an approved master plan for urban areas. While efforts are underway to do so, 

certain high risk hazard areas in the urban center of Apia need rapid measures to avoid their negative 

influence on the inland areas (9 hazard areas have been identified so far).   

 

These rough avenues for intervention would be needed in order to operationalize mitigation measures 

provide a means to reduce the existing flood risk. Mitigation measures can reduce existing flood risk 

by lowering the likelihood of flooding and/or lowering the flood damages (consequences) for a given 
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flood event. Mitigation measures can be categorised as (Water Technology, 2016): 

 

Structural: Physical barriers or works designed to prevent flooding up to a specific design flood 

standard. Structural measures aim to reduce existing flood risk by lowering flood likelihood at given 

locations. Structural works include detention storages, levees, floodways, waterway works, drains, 

culverts, retarding basins, raising floor levels and improvements to existing hydraulic structures. 

 

Non-structural: Management and planning arrangements between relevant authorities designed to 

reduce flood related damages. Non-structural measures aim to reduce existing flood risk by lowering 

flood damage. Non-structural measures include land use planning, community education, flood 

warning, provision of evacuation routes, flood response and flood awareness (Water Technology, 

2016). 

 

Justification for choice of intervention zone and target group 

In view of the vulnerability assessments cited in the previous sections of the report and the request 

made by the government of Samoa with regards to its first submission to the GCF for 

project/programme funding, the following recommendations for scoping of the intervention zone and 

target group are made: 

a. Intervention zone: from the economic assessment of potential damage for climate related 

hazards, it can be concluded that the greater Apia Urban Area is one of the most vulnerable 

areas in Samoa when it comes to incurred damages to assets from such hazards. This greater 

AUA houses about 63.000 persons according to the Samoa City Development Strategy (2015) 

covering four districts (Vaimauga East and West, and Faleata East and West) and 

corresponding in area more or less with the Greater Apia Water Catchment Area (IWMP, 

2016).  

b. Cyclone Evan has shown that particularly flooding is a highly damaging extreme weather 

event occurrence having high impact on economic development and livelihoods of Samoan 

society. Such flooding occurs both during Cyclones as well as heavy storms and even 

Tsunamis. Consequently, integrated flood management would be a logical subject for 

intervention. 

c. Since the Central Business District houses most commercial and government buildings it 

makes sense to choose Risk Zone 3 from the UN-Habitat Vulnerability Assessment (2014) –  

as floodplain intervention zone and the Vaisigano River Catchment area as upland 

intervention zone in order to provide integrated flood management solutions; 

d. The market study has outlined that the Vaisigano River Catchment and Floodplain covers 18 

villages (about 8.500 persons) that can be identified as vulnerable from flooding of the 

Vaisigano River, containing a high number of vulnerable people as well as sensitive 

ecosystems that can suffer from flooding and will benefit from any resilience improving 

activities in the intervention zone.  

 

Overall approach recommended to address the barriers 

 

A flood risk management framework should provide a robust, fit-for-purpose approach to managing 

flood risk, and enables an understanding of existing knowledge on flood risk and current management 

practices. These features can be used to create a platform that works towards achieving the vision and 

best practice management. To help accomplish this, five key principles have been identified for the 
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Integrated Water Management Plan for the Greater Apia Catchment by Water Technology (2016), 

which will also be used as guidelines for the current foreseen intervention: 

 

1. Develop sustainable governance arrangements for managing flood risk, so that responsibilities for 

managing this risk are assigned and clearly understood. 

2. Make information on flood risk readily available, so that government, risk managers and 

community can make informed risk management and investment decisions 

3. Understand flood behavior and risk to recognize the impacts of floods on the community and 

enable effective decisions to be made on flood management 

4. Understand and maintain the natural flood functions of flow conveyance and storage of the 

floodplain to enable effective flood risk management and minimize environmental impacts 

5. Manage flood risk to improve community resilience to flooding, and to handle the potential 

growth of this risk through development and redevelopment, and future changes to floodplain 

topography and climate. 

 

The above principles need to be placed into an existing context. As basic document for adaptation in 

Samoa, the NAPA project summary provided an overview of the NAPA follow up projects, their 

achievements and the next steps and can be used as a baseline. Table 31 below reacts on that to 

indicate how the GCF project could build of efforts, in view of priory mentioned gaps and barriers.  

 

Table 31: NAPA relations to GCF interventions. 

NAPA 

Project 

Next Steps  Recommendations for GCF support 

NAPA 1. 

Integration of 

Climate 

Change Risks 

into 

Agriculture 

and Health 

Sectors  

Health Component 

 Integrate disaster risk reduction 

interventions with climate-related 

health risk management. 

 Implement the Climate Adaptation 

Strategy for Health. 

 

Agriculture Component  

 Capitalize on existing ties between 

local farmers and hotels to create a 

market for climate-ready crops 

and promote organic farming and 

eco-tourism. 

 Finalize and implement the 

Climate Adaptation Strategy for 

Agriculture. 

 Update GIS maps for crops in 

Samoa and link these maps with 

watershed management plans and 

rainfall projections.  

 

 

 

 

 

Health Component 

With regards to integrated flood 

management, a clear health gap has 

been identified in provision of 

appropriate flood related information 

through CLEWS to health practitioners 

and village stakeholders in charge of 

evacuation. 

 

Agriculture Component 

Foresee ecosystem based adaptation 

activities that provide both protection of 

the upstream and midstream area soils 

against water erosion and improve 

infiltration of rainwater in the soil, as 

well as livelihoods opportunities for 

vulnerable populations in those areas. 

The latter can be through organic 

agriculture, mixed cropping systems and 

agroforestry, both in combination with 

anti-erosive measures and soil organic 

content improvement. 

 

In relation to this, promote agribusiness 

entrepreneurship in production and 
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Meteorology Component  

 Ensure long-term sustainability of 

CLEWS by introducing some 

form of payment mechanism. 

 Strengthen the CLEWS by putting 

in place a national drought policy 

establishing guidelines for water 

resource management.  

 Develop a strong communication 

plan for developing and utilizing 

more “user-friendly” 

informational products on the 

CLEWS. 

processing of agricultural produce, as 

well as arts, crafts (such as 

woodcarving, weaving), woodworking 

(furniture and tools), medicines and 

beauty products (coconut oil based 

produce), that will increase offtake of 

the raw material. 

 

Meteorology component 

CLEWS exists but needs to be updated 

with health related information and 

particularly needs translation 

mechanisms in order to provide GCF 

target groups with appropriate and 

timely information about flood hazards. 

This involves both producing the right 

interfaces between the database and the 

communication channels, as well as 

training on how to use the information.  

 

NAPA 2. 

Pacific 

Adaptation to 

Climate 

Change  

 Translate lessons learned from the 

three communities with revised 

and implemented CIM plans to all 

coastal communities in Samoa.  

Four integrated management plans exist 

for the GCF intervention zone: The 

Vaimauga CIM-2 plan, the WMP for the 

Vaisigano Catchment Area, the IWMP 

for Greater Apia Catchment, and the 

Samoa City Development Strategy. The 

GCF will need to link integrated flood 

management measures to these plans in 

order to increase synergy and avoid 

overlap. A basis needs to be sought for 

participatory planning of activities, 

building on the P3D model for 

Vaisigano River Catchment.  

NAPA 3. 

Integration of 

Climate 

Change Risks 

and 

Resilience 

into Forestry 

Management  

 Expand forestry programs 

implemented in NAPA 3 to all of 

Samoa’s forested areas.  

 Finalize and implement the Samoa 

Forest Policy. 

 

The Upland Watershed Conservation 

Strategy identifies a zoning of 

midstream and upstream catchments 

with regards to potential land use. The 

ecosystem based adaptation activities 

mentioned above should also expand to 

the more sensitive areas like the riparian 

strips along the rivers and streams in the 

Vaisigano River Catchment Areas and 

the more sensitive micro-catchment 

ridges and steep slopes. These areas 

should be kept under conservation, 

potentially only allowing for tree 

planting and permaculture without soil 

disturbance. 
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NAPA 4. 

Integration of 

Climate 

Change Risks 

into 

Meteorology, 

Water 

Resources, 

Forest Fires, 

Tourism and 

Capacity 

Building 

Meteorology Component  

 Ensure long-term sustainability of 

CLEWS by introducing some 

form of payment mechanism. 

 Strengthen the CLEWS by putting 

in place a national drought policy 

establishing guidelines for water 

resource management. 

 Develop a strong communication 

plan for developing and utilizing 

more “user-friendly” 

informational products on the 

CLEWS. 

 

Urban Planning Component 

 Use Apia Spatial Plan to help 

make Apia less vulnerable to 

climate change. (The Land 

Transport Authority, for example, 

is already using the Spatial Plan to 

upgrade and improve the Apia 

draining system). 

 

 

 

 

 

 

 

 

 

 

Water Resources Component 

 Drill 10 additional boreholes.  

 Finalize and implement the 

National Groundwater Adaptation 

Strategy 2012-2020.  

 

 

 

 

Forest Fires Component 

 More rural fire stations need to be 

built.  

 Under the Disaster and Climate 

Change Risk Management 

Program (CDCRM), more 

volunteer forest fire systems need 

Meteorology Component 

Foresee entrepreneurship on the subject 

to be provided by local companies, for 

instance on remote sensing and GIS 

services, on the ground monitoring, 

manning weather stations, etc. 

 

 

 

 

 

 

 

 

Urban Planning Component 

Connect integrated planning in flood 

hazard zones with the new Building 

Code to ensure that all new and rebuilt 

infrastructure is compliant both to the 

requirements in the hazard zones as well 

as to requirements under the building 

Code. 

Upgrade certain flood protection 

measures already planned in Vaisigano 

River Catchment area, such as the 

streambed improvements (floodwall and 

embankments), bridge enhancement 

(Lelata and Leone bridges) and 

improved drainage in the floodplain 

area.  

 

Water Resources Component 

Optimize rainwater collection and 

retention basins for flood management 

as well as alternative livelihoods; 

foresee bigger reservoirs and potentially 

aquaculture and hydroponics 

possibilities. Foresee application of 

regulations with regards to water 

extraction from Vaisigano River. 

 

Forest Fires Component 

Make sure that integrated water 

management also includes enough 

potential for combat of fire in upland 

areas, as well as fire hydrants in the 

urban area. 
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to be established and more forest 

fire prevention exercises need to 

be conducted.  

 Volunteers and staff need to be 

trained on the National Forest Fire 

Management Strategy so that it is 

truly being implemented 

nationwide. 

 

Tourism Component 

 Implement the Samoa Tourism 

Sector Plan (2014-2019). 

 

 

 

 

 

Capacity Building Component  

Focus should be on building the 

capacity of MNRE and other 

ministries to ensure that they have the 

technical skills required to implement 

climate change projects with less 

dependence upon external consultants.  

 

 

 

 

 

 

 

Tourism Component 

 Use local tourism as an alternative 

livelihoods generation possibility: e.g. 

by promoting agrotourism / community 

based tourism and provision of (organic) 

agricultural produce to tourism facilities 

(hotels, etc.) 

 

Capacity Building Component 

Micro-assessments are being conducted 

with the key partner institutions taking 

part in the project; they will identify the 

capacity building needs of those 

partners with regards to the project. 

Another issue is to clarify the 

governance structure for the project with 

regards to the roles of MNRE-CCU and 

MoF-CRICU. 

NAPA 5. 

Integration of 

Climate 

Change Risks 

into Tourism 

Sector  

 

 

Implement the Samoa Tourism Sector 

Plan (2014-2019). 

Continue implementing programming 

to enhance the climate change 

resilience of small-scale beach 

tourism. 

See above. Partnership with CTA will 

be sought to promote the use of local 

produce in the Samoan tourism sector.  

 

Building on the NAPA follow up activities, a prioritization exercise by the proposal development 

expert team outlined the recommended approach to provide integrated food protection in the 

Vaisigano catchment. The following prioritization matrix (table ?) indicates how the elements from 

the NAPA table and the IWMP recommendations have been prioritized by the team of experts. This 

has led to the nine priority interventions in the box below (Box 3). The recommendations are 

described in more detail in the following sections. 

 

 

 

 

 

 

 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 237 

 

I 
Table 32: Assessment of proposed flood-risk reducing measures proposed by IWMP for 

prioritization 

Expert team rating from 0 - 10 (0 being no 

priority; 10 being high priority) 
  

Flood management measure priority 

rating Translated into proposal activity: 

No. 1 Develop sustainable governance 

arrangements for managing flood risk 5 

Capacity building of govt agencies and local 

communities for flood preparation and mitigation 

No. 2 Make information on flood risk readily 

available  
6 

Capacity building of health practitioners and 

evacuation personnel to interpret EWS information and 

response strategies 

No. 3 Understand flood behavior and risk to 

recognize the impacts of floods 4 

Hydrological and hydraulic update studies in feasibility 

studies 

No. 4 Understand and maintain the natural 

flood functions of flow conveyance and 

storage 4 

Ecosystem based adaptation activities, storm water 

master plan and drainage of the priority areas 

No. 5 Manage flood risk to improve 

community resilience to flooding     

Actions – Structural works under No.5:      

Action 5.1 Vaisigano River dam: 10 Update of segments 2, 3 and 4 of Vaisigano River 

Action 5.2 Upgrade of eastern channel 1 for future programmes 

Action 5.3 Upgrade of Main East Coast Road 1 for future programmes 

Action 5.4 Upgrading Bridges 
8 

Update Leone and Lelata bridges for better drainage of 

flood water 

Action 5.5 Flood Prediction and Warning 

systems  9 Updated EWS and Siren system 

Action 5.6 Evacuation arrangements 3 Signage towards flood shelters established 

Action 5.7 Community awareness/readiness 

and recovery plans 7 

Awareness raising during activities and specific for 

Building Code and Livelihood activities 

Action 5.8 Planning and Development 

Controls  2 Operations and Management strategy for intervention 
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A detailed costing (budget as will be introduced in UNDP Atlas), has been provided in the annex, 

providing justification on the budget, including on the project management costs. A procurement 

plan for the project of the key activities and procurement plan for the 18 months have also been 

elaborated and are attached in the budget and to the proposal (annex XIII). 

 

The inception phase for the current project and the follow up feasibility studies will assess the 

existence of the preliminary designs and studies done by other international cooperation agents in 

Samoa in order to ensure synergies.  

 

 

5.1   Review of interdependence of flood mitigation options 

A range of flood mitigation interventions have been considered previously but were undertaken in 

the absence of an integrated model and without the detailed LiDAR data that is now available.  

 

An assessment of the overall performance of the proposed interventions is best achieved through the 

use of an integrated hydraulic model.   

 

It is recommended that a new model integrated floodplain and urban stormwater pipe model be 

developed as an early intervention.   

 

Such a model would:  

Box 3: Nine priority interventions proposed for the GCF submission. 

 

1. Develop feasibility studies for planning key infrastructure investments: 

a. Review the interdependence of flood mitigation options 

b. Conduct feasibility studies for a flood retention reservoir in Vaisigano 

River; 

c. Conduct feasibility studies for flood-proofing Central Cross Island Road; 

d. Conduct feasibility studies for Apia Integrated Sewage system 

 

2. Establish early warning and health surveillance systems 

3. Conduct awareness raising campaigns 

4. Undertake channelization of Segment 2, 3 and 4 of the Vaisigano River 

streambed to increase channel capacity in line with existing proposals, following 

completion of the first stage Segment 1 of channelization currently being 

initiated 

5. Establish ecosystem responses upstream  for decreased flows during extreme 

weather events  

6. Construction upgrade of Lelata Bridge to be clear of flood flows 

7. Construct extension of proposed floodwalls at Leone Bridge to be compatible 

with existing proposals for channelization of the lower (Segment 1) reach of the 

Vaisiganon River 

8. Develop Urban Stormwater Masterplan 

9. Upgrade priority drainage assets to reduce flood risk in the central business 

district 

 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 239 

 

I 
 

 Assess the performance and feasibility of the proposed flood detention reservoir 

 Assess the performance of Segments 2, 3 and 4 of the proposed channel works for detailed 

design 

 Test the impact and hydraulic performance of the proposed new Lelata Bridge design 

 Test the hydraulic performance of proposed extension walls for the new Leone Bridge. 

 Assess the present and future performance of the urban stormwater network and allow 

proposed key infrastructure upgrades to tested  

 The potential benefit of a bypass channel and future performance of existing coastal defence 

infrastructure would also be assessed. 

 

An integrated floodplain and pipe network model would allow the simulation of all these proposed 

interventions to determine the optimum combination of flood mitigation measures. 

 

The channelization of the lower reaches of the Vaisigano River is proposed to provide for the 1-in-

20 year flood event. To provide flood protection during floods greater than a 1-in-20 year event the 

proposed floodwalls and embankments will need to operate in conjunction with upstream flood 

detention and or a diversion channel. A detention dam or diversion channel will reduce peak flood 

flows from the catchment so that the design capacity of the flood wall scheme is not exceeded during 

floods up to the 1-in-100 year event. To understand the combined performance of the channelization 

works and a future flood detention dam and or diversion channel an integrated hydraulic model is 

required.  

 

Water Technology (WT) have developed a hydraulic model as part of the IWRM Project.   

The model used LiDAR topographic data within the floodplain and cross sections upstream of this 

area. WT reported that problems with the relative datums between the LiDAR and cross sectional 

data mean that “any predictions from hydraulic modelling can be regarded as indicative only.” 

 

The extent of the LiDAR data for the Vaisigano catchment is shown by the red polygon in the figure 

below (figure 57).  Since the development of the model additional LiDAR topographic data has been 

flown and is available for any further modelling work. 

 

The proposed new integrated model would cover the floodplain and upstream to include the 

Vaisigano River Gorge and the area of the proposed detention storage reservoir.  It will also include 

the urban stormwater pipe network. 

 

Integrated Modelling Approach 

To provide flood protection during floods greater than a 1-in-20 year event the proposed flood walls 

and embankments will need to operate in conjunction with upstream flood detention and or a 

diversion channel. A detention dam or diversion channel will reduce peak flood flows from the 

catchment so that the design capacity of the flood wall scheme is not exceeded during floods up to 

the 1-in-100 year event. This is described in more detail in Section 5.3.1. To understand the combined 

performance of the channelization works and a future flood detention dam and or diversion channel 

an integrated hydraulic model is required. The model would include the area currently modelled by 

WT with the addition of the upper catchment and the urban pipe network.  
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 Figure 57: Extent of 2D Model based on LiDAR and 1D Cross Sections.  

 

An example of a flood extents map from the model is shown in the figure below (58). 
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Figure 58: Example of Hydraulic Model Output  

 

A description of the hydrology and hydraulic modelling undertaken by WT is included as Annex II 

(d). (Water Technology, 2014) and Annex II (e) (Water Technology, 2016) 
 

As stated above the proposed integrated model will also represent the existing urban stormwater 

network of pipes channels and potentially pump stations and other drainage infrastructure. This will 

allow an assessment of how to best to upgrade key stormwater assets while connecting to the proposed 

channelization works and future climate conditions. 

 

The integrated model including the pipe network will also be a fundamental part of the development 

of the proposed Climate Resilient Stormwater Master Plan. 

 

The development of the urban stormwater network component of the model will require a review of 

all stormwater asset data and the collection of missing information.  The gap assessment and survey 

will occur at the start of the project ahead of the model build phase.   

 

5.2   Assessment of flood retention in the upper Vaisigano Catchment 

In previous text, it became clear that there are a number of competing water uses that can be identified 

for the Vaisigano River water. Drinking Water Supply and Hydropower are two of the main 

competing uses. There are currently 3 hydropower water intakes in the Vaisigano River Catchment 

area, providing a large part of the Apia Urban Area with electricity. The same river also replenishes 

the Drinking Water facility’s water storage tanks. The devastating power of flashfloods to both types 

of water use has been proven when tropical cyclone Evan caused damage to several of the hydropower 

stations and intake basins. A detention storage reservoir to buffer floodwater would contribute 

strongly to controlling flashflooding during extreme weather events. Discussions about the 

installation of such a water retention reservoir in the upland catchment area of the Vaisigano River 

have been ongoing, but no clear planning attempts have been made. Outside the scope of the currently 

planned intervention, the programmatic approach to integrated flood management for the full Greater 

Apia Catchment area should find solutions for establishment of this reservoir. 
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The option of attenuating floods in the Vaisigano catchment by providing a flood detention dam 

upstream of the urban area was described in the Samoa Flood Management Action Plan (SOPAC, 

2007) and was also considered by Water Technology (Water Technology, 2016).   

 

Since this option was previously investigated, higher resolution LiDAR data has become available 

and allows a more accurate assessment of storage volume at the proposed dam site. A high level 

update of the 2007 assessment, (SOPAC, 2007) has been undertaken as part of this Feasibility Study 

using the higher resolution LiDAR data now available to better estimate potential storage volumes.  

The assessment also uses updated flood hydrology reported by Water Technology (Water 

Technology, 2014) which significantly increases the estimate of the 1-in-100 year flood peak from 

the previous SOPAC 2007 flood peak. The proposed flood detention dam will reduce peak flood 

flows entering the Vaisigano flood wall and embankment system so that it matches the design 

capacity of the scheme for Segments 1, 2, 3 and 4. The nominal design capacity of the flood wall 

scheme is 1-in-20 years with 0.5m freeboard. If floods larger than the 1-in-20 year design capacity of 

the scheme are not restricted extensive flooding will occur in the lower part of the Vaisigano 

catchment. 

 

The results of the high level assessment are that a storage of between 5 and 6 million m3 is required 

to attenuate a 100 year flood flow (similar to TC Evan) to about 350 m3/s which will be the nominal 

capacity of the proposed channelized floodwall and embankment scheme when completed. The high 

level assessment of the flood detention dam is included in Annex II (g). 

 

It is recommended that a full feasibility assessment be undertaken to identify the costs and benefits 

of adding detention storage within the upper Vaisigano catchment.  The feasibility study should 

include an assessment of the performance of the proposed dam in conjunction with the proposed 

Segment 1, 2, 3 and 4 flood wall and embankment scheme.  The assessment would also investigate 

the feasibility and benefit of including some form of diversion bypass channel in conjunction with 

detention storage and the flood wall scheme made up of segments 1, 2, 3 and 4. 

 

A draft ToR for the full detention dam feasibility study is included in the assessment report in Annex 

II (g). 

 

5.3 Conduct feasibility studies for flood-proofing Central Cross Island Road 

 

In par. 1.1.1 (page 32) of this feasibility study an overview is provided of the road system in Samoa 

and Apia in particular. In the aftermath of TCE, several key roads were found severely damaged, 

including the Central Cross Island Road (CCIR), which is one of the main economic arteries on 

Upolu island, as well as an important evacuation route for the densely populated Apia Urban Area. 

Following this event, and as a part of its overall transport priorities, the Government is 

implementing an ambitious program to strengthen the resilience of its roads and bridges by 

reconstructing and hazard-proofing the most critical transportation links to higher standards so that 

they are able to better withstand the impact of climate change and extreme weather events.  Par. 

3.0.1 discusses the vision for the Central Cross Island Road to become a climate resilient road. 

Figure 51 gives the location of the CCIR, as well as the areas that have been upgraded in the past. 

The following issues relate to the CCIR: 

 

i. Major infrastructural works on the Cross Island (CI) Road is necessary in the context of the 

increased water flow during extreme events. Evacuation paths are blocked from the northern 

to the southern part of the island when the CI Road is flooded. However, financing for the 
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upgrades along the road is not secured. The amount of financing required surpasses the 

budgetary capacities of the government. Bilateral support has also not been sufficient. 

ii. Dimensions of the CI road do not allow for rapid evacuations during extreme weather 

events; 

iii. Although the vital importance of the CI road for evacuations during extreme weather events 

has been clearly recognized by the government, current dimensions of the road do not allow 

for such massive evacuations in times of need.  

iv. Road-side drainage lacks appropriate dimensions for effective disposal of flash flood water. 

Current road-side drainage canals are shallow and water diversion channels are not of such 

dimensions and frequency that they allow for an effective diversion of flood water. 

Consequently, the Cross-island road still turns into a raging flood of water during extreme 

weather events.  

v. Limited community commitment to road drainage maintenance. Roads are considered 

commons, as are the drainage canals adjacent to the roads. These canals regularly receive 

volumes of waste materials, which can clogg the drains, hindering smooth flow of water 

towards diversion channels. Roadworks furthermore offer little employment for vulnerable 

groups. 

 

Currently LTA has a contract with SMEC International Pty Ltd to carrying out the Consulting 

services: for Surveys and Investigations, Design and Documentation of the Central Cross Island 

Road Upgrading. The documentation will ensure construction procurement for the full length 

(approx. 20km) of the CCIR.  

 

Objectives 

The objectives of this existing project are to progressively upgrade the existing (CCIR) between 

Leufisa and Siumu to provide an improved, safer and more efficient transport link for all users of 

the road, while mitigating temporary and permanent impacts on affected residents. 

The broad objectives of this project, are to: 

 provide a road upgrade that best meets the required technical, environmental and social 

standards, within the available project funding; 

 provide a road upgrade that is climate resilient, and improving the impacts on nearby 

catchments, including the Vaisigano and Loimata o Apaula Sub-catchment. 

 provide detailed design drawings, bid documentation, bid evaluation report, supervision and 

contractor to an appropriate standard that will enable LTA to complete construction works 

within an appropriate time and funding constraints. 

 

The project intervention zone is currently divided into two stages which is divided into two stages 

(Stage 1 - 3kms, and Stage 2 - 17kms),:  

 Stage 1 - Lufisa to Vaoala (3kms).  

 Stage 2 - Vaoala to Siumu (17kms). 

 

The current status of SMEC's services have provided LTA will the Preliminary design for the entire 

CCIR. These designs are currently under review. LTA is ensuring the incorporation of Climate 

Resilient measures provided under the Vulnerability Assessment of the Samoa Road Network 

Project. There have been lengths along both stages which indicate the need of acquiring land to 

widen the road reserve to a respectable width for the design. 
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The subject of the Feasibility study for flood-proofing Central Cross Island Road will cover Stage 2 

- Vaoala to Siumu (17kms) of the road, which will be the object of Child Project 2 under the 

Programme for Integrated Flood Management for Enhanced Resilience in the Greater Apia 

Catchment Area (see programmatic approach). 

 

Expected Outcomes 

 A complete road construction according to designs that will be provided by SMEC 

company, with respect of the CCIR’s function as escape route during extreme weather 

events (both road transport and use of footpaths); 

 Enhanced community participation in road management via: 

o  community based road surveillance and monitoring; and  

o establishment of a road-side marketing approach for local produce planned to acoid 

congestion; 

 Establish road-side drainage system adapted to flash-flooding. 

 

 

5.4 Conduct feasibility Study for Apia Integrated Sewage system 

Sanitation systems impact on surface waters, and are directly affected by flooding.  A number of 

issues have been identified associated with existing wastewater infrastructure in the Greater Apia 

Area.  These issues include: 

 

 An unknown portion of the existing wastewater systems (septic tank and soakage field) 

are substandard and discharge untreated wastewater direct to drains and watercourses  

 Discharge of untreated or partially treated wastewater to surface waters results in   

in increased instances of waterborne diseases from exposure to contaminated waters 

including skin contact, ingestion during water activities and seafood consumption 222 and 

ecosystem damage and pollution from contaminated water. 

 Frequent flooding and storm surge inundation of wastewater systems and soakage fields 

increases the duration and frequency that untreated wastewater discharge directly to 

surface waters.  

 

It is therefore recognised that the resilience of sanitation systems in flood affected areas is 

essential as part of a comprehensive climate change response for drainage systems. Within the 

greater Apia area, where sanitation systems rely on on-site treatment and/or disposal a number of 

assessments are required, these include: 

 

 Assess resilience of the existing on-site wastewater treatment systems and mitigation 

measures.  

 Assess what is needed for sanitation particularly in the flood prone areas that discharge 

(untreated) wastewater to surface waters.   

 Mitigate poor sanitation and drainage in the areas that are affected by regularly flooding 

(and associated untreated wastewater discharge) by staged introduction of pumped 

wastewater systems. 

 Assess need for a wider wastewater system and need for additional wastewater treatment 

plant (WWTP)   

                                                 
222 2nd para p2 WASH Report.  
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Many on-site sanitation systems in Samoa do not include a septic tank and soakage field system, 

with a discharge direct to surface drains, AusAid found only 17% in rural area were true septic 

tanks 223224.  

The draft National Building Code 2016 sets out requirements for buildings including sanitation 

requirements. The code does not specifically provide guidance on the Hazard Levels that 

wastewater systems must be above. However, it references AS/NZS 1547 that requires the 

wastewater system to be above 50 year ARI flood plus freeboard.  

The standards for wastewater systems are set out in the National Building Code.  

 

An inspection survey of existing septic tank systems in high risk areas is recommended including 

the following:  

 Property identifier 

 Building category and occupancy 

 GPS coordinates 

 Septic tank size condition 

 Soakage field details 

 Discharge to surface waters 

 Photos 

 Observed/recorded flood levels 

 Ground level from LIDAR & GPS 

 Floor level 

 Discharge path to waterway 

 Information loaded on a centralised GIS for ease of analysis.   

 

On-Site Wastewater Treatment and Flooding 

The frequency of flooding above ground level determines frequency in which the septic tanks 

and soakage fields will discharge untreated wastewater to surface waters.  

 

Figure 2 provides a summary of assessments made by SOPAC of the properties and people 

potentially affected by significant flood events in the Vaisigano catchment. The proposed 

priorities for considering an alternative pumped wastewater system from high to lowest priority 

are: 

 Priority 1 – properties impacted by flood events less than 5 year ARI areas (refer 

SOPAC)  

 Priority 2- properties impacted by flood events between 20 and 50 year ARI areas.  

Note the SOPAC numbers in Figure 2 did not include storm surge induced flooding, that is the 

buildings below 2.8m MSL that will also need to be considered.  

 

                                                 
223 Samoa Health Sector Review Meeting Challenges of Development 29 October 1998, Report 18100-WSO, World Bank   
224 WASH Sector Brief, Samoa, AusAid, ISF-UTS (2011) Samoa WASH Sector Brief     
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Figure 2 Vaisigano Catchment Need for Wastewater Collection by Flood Return Period. 

 

Therefore for the Vaisigano Catchment; 

 Priority 1 areas with less than a 5 year average recurrence interval (ARI) -2,521 people 

and 540 buildings 

 Priority 2 areas with 20-50 year ARI would account for 3,132 people and 671 buildings 

 Total Priority 1 and 2 areas would account for 5,653 people and 1,211 buildings. 

Similar areas of need will exist within the neighbouring river systems in the Apia urban area. 

However Vaisigano is the priority catchment following Cyclone Evan and neighbouring 

catchments will be considered next.  

CBD Sogi Wastewater System Capacity 

A pressure sewer system was installed in the CDB and commissioned in mid 2010, and consists 

of  a collection tank, grinder pump delivering wastewater via pressurised main to the wastewater 

treatment plant located on Mulinuu Peninsula. 
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Figure 3 Schematic of Pressure Wastewater Configuration 

 

This existing wastewater system capacity is controlled by Samoa Water Authority (SWA)225 

and services a limited number of properties. Key details include: 

 

 Designed to treat 1000m3 per day with peak flows of 1400m3/day.  

 Services 120 commercial customers.  

 In dry conditions the plant is running at 50% pumping capacity but in wet conditions 

(>5mm rain) the pumps are running at 100% due to storm water flood infiltration.  

 The treatment efficiency and effect on the receiving environment has not been reviewed.  

Extension to the pressure system 

Potential extension of the existing system have been identified in the Apia Water Supply 

Sanitation and Drainage Integrated Master Plan,  Under Phase 1226 extensions (in red Figure 4) 

includes for 15 additional connections for properties alongside the existing pressure sewer on 

Mulinuu Peninsula, Mulinuu Peninsula to Parliament House, and an extension along Beach road 

from Aggies Hotel to Vaiala Beach.  

                                                 
225 Samoa Water Authority, Review & Design of the Apia Pressure Sewer System, SWA and Urban Water Solutions   

226 P 81 KBR Vol 2  



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 248 

 

I 

 
Figure 4 Location of Extensions to Wastewater Scheme 

 

Phase 2 extensions (in yellow in Figure 7) is dependent on determining the pumping main 

capacity for additional flow. These would require additional treatment capacity. 
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Key Actions  

Key Actions to improve the resilience of sanitation systems in the greater Apia area are listed in 

Table 1. 

Table 1 Sanitation Actions and Indicative Costs. 

Item  Action  

1. Assess on-site 

wastewater 

systems within  

Priority 1 and 2 

areas  

Inspection of existing on-site systems, refer   

For Vaisigano  

Priority 1- 540 properties  

Priority 2- 671 properties   

2. Input from 

Combined 

Flood Model  

Input from the integrated hydraulic model on flood, storm surge & 

SW drainage model to confirm flood depths, and return periods and 

risk to Sogi WWTP     

3. Phase 1 

Extension of 

CBD-Sogi   

Extension to cover 15 properties in CBD area  

4. Assess 

connection to 

existing CBD 

WWTP  

Check treatment efficiency and discharge effects on receiving 

environment. What is the capacity of the existing WWTP with 

upgrades? 

Consider the life of the WWTP on Mulinuu site after storm surge 

modelling and risk assesment.  

 

Survey of Vaisigano Priority 1 and 2 areas and Design of reticulation 

for additional connections up to the existing WWTP limit.  

5. Assess on site 

wastewater 

systems in 

greater Apia  

Extrapolate to all of Apia assumed times three.  

Priority 1 1600 properties  

Priority 2 2600 properties      

6. Investigate 

alternative 

receiving 

environments 

and WWTP 

locations   

Consult on alternative discharge location/environments, 

environmental studies, concept design of WWTP to avoid/mitigate 

effects and identify preferred location of the new WWTP.   

7. Survey and 

design of 

reticulation 

Survey and Design of reticulation for all Apia below 20 or 50 year 

ARI flood, connections up to the existing WWTP limit.   
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Item  Action  

8. Procurement 

Construction 

and 

Commissioning 

Procurement of construction and supervision 
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5.5 Establish Early Warning Systems 

An Early Warning System has been implemented in Samoa for tsunami resulting from earthquakes 

but does not include warning for potential flood-related events.  There is a need to include a flood-

related early warning system which would particularly benefit the Health Sector by helping them to 

prepare for an expected higher occurrence of water- and vector borne diseases, as well as flood-related 

injuries and traumas. Such early warning can also help village councils in the evacuation of their 

villagers to appropriate high ground or shelters.  

 

Given the relatively small size of catchments in Samoa the warning system would rely on climate 

modelling and potentially remote sensing of intense rainfall systems.  The system would also require 

a reliable local raingauge and flow gauging network to help validate the longer range model 

predictions.  

 

Improved flood warning systems provide communities and individuals with increased warning to 

prepare for flood events. Studies have shown that a relatively modest increase in warning time leads 

to a significantly decreased flood damage and potentially saves lives in areas where evacuation is 

necessary. (Water Technology, 2014) 

 

When compared to an unprepared community, disaster management preparedness allows the 

community and emergency response agencies to both: 

 

● Respond more quickly to an impending flood event,  

● Recover faster from a flood event.  

 

For areas of high hazard, the primary purpose of flood warning is to allow residents to evacuate to 

areas of safety and shelter. This is particularly important for areas (such as the upper Vaisigano) that 

experience flash flooding, providing little warning (potentially less than an hour) of significant 

flooding. Such events can occur at night meaning residents take longer to respond and evacuation is 

more difficult than during the day, particularly for the elderly, children and residents with decreased 

physical or mental capacity.  

 

If evacuation routes to shelter on high ground aren’t available, evacuation to flood refuges 

(engineered structures) on the floodplain capable of withstanding significant flood events may be 

possible. 

 

Systems are in place for disaster preparedness and response, but the respective components—risk 

knowledge, monitoring and warning services, dissemination and communication, and response 

capabilities—differ in their relative strengths. At the time leading up to and at the onset of Cyclone 

Evan, warning systems were implemented, but these systems’ content or messages could be 

improved. They could be better understood at the community level. There is perhaps need for 

exercises in a rotating set of communities and areas of Apia to test actions and decisions or to brief 

new leaders so that communities remain aligned to the national disaster guidance and plans.  (Govt 

of Samoa, 2013) 
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Forecasting flood water levels several hours in advance is difficult in Samoa. This is because the 

catchments are steep, relatively small and rainfall events intense. As a result, floodplains can flood in 

a matter of hours. The flooding that occurs in the lower Vaisigano floodplain can be defined as flash 

flooding. Flash flooding is sudden and unexpected flooding caused by local heavy rainfall or rainfall 

in another area. Flash floods are difficult to forecast accurately. However, it may be possible to issue 

flash flood warnings based on flash flood guidance estimates (SOPAC, 2007) and information 

provided by meteorological models, observations and potentially remote sensing of high intensity 

rainfall. 

 

The following actions are required to set a flood forecasting system for the lower Vaisigano: 

 

● Investigate the availability and cost of obtaining forecast six hourly precipitation data six 

hours in advance. 

● Assess the cost of installing three additional rainfall intensity gauges in the Vaisigano 

catchment. 

● Calibrate hydrological models using hydrological data collected over the next three years to 

reduce the uncertainty in the rainfall intensity that triggers flooding. 

● Collect data to reduce the errors in issuing false flood forecasts. 

 

The dominant source of uncertainty in the calibration of early flood warning system is the collection 

of accurate rainfall and flow data.   

 

In order to improve a forecasting system, the first step is for forecast precipitation data to be available 

for the whole of the Vaisigano River catchment. It is understood that an Australian forecasting model 

is available that can forecast hourly rainfall up to six hours in advance. In order to validate the flood 

forecasting guidance there would also be a need to install more rainfall intensity gauges in the 

catchment with which to validate the model to understand the uncertainty in the forecast rainfall.  

There is also a need to validate the existing hydrological model so that it can be used to assess what 

rainfall intensity pattern triggers flooding in the lower Vaisigano floodplain.  

 

At present the operation and maintenance of hydrological stations in Samoa is funded through to 

2020. Advice from the Hydrology Team within MNRE is that additional training and funding past 

2020 would be beneficial. 

 

5.6 Conduct Awareness Raising 

The current intervention has prioritized certain areas in the Apia Urban Area that have a high 

contribution to the flooding and inundation problem during extreme weather events – the so-called 9 

hazard areas that were identified in paragraph 5.12. The ADB funded Water Supply, Sanitation and 

Drainage Project (TA 7301-SAM) provided Samoa with a national sanitation master plan addressing 

the policies, standards, and guidelines for the development of sustainable wastewater systems 

throughout Samoa, and an integrated, fully costed, and prioritized water supply, sanitation, and 

drainage master plan for the greater Apia area. The European Union and Government of Samoa have 

recently signed a new Agreement for €20.2 million/SAT 58 million [US$22.7 million] in Water and 

Sanitation.  The purpose of the agreement is to provide financial assistance to Samoa to support the 

implementation of the Samoa water and sanitation policy of "Reliable, clean, affordable water and 

basic sanitation within the framework of Integrated Water Resources Management, for all the people 

in Samoa to sustain health improvements and alleviate poverty". The action will focus notably on 

policy elements which are highly relevant to Climate Change adaptation such as watershed 
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management plans, community extension services within critical watershed areas and the 

development of an early flood warning system. Ultimately the initiative will contribute to strengthen 

the Sector Governance, improve Watershed Management and increase access to Clean, Reliable and 

Affordable Water for all Samoans. Drainage will probably be high on this agenda as well – synergy 

should be sought.  

 

Building climate resilience in existing housing 

In the long term, one of the most effective measures of at least avoiding worsening, the vulnerability 

of the community to flood events if not reducing the vulnerability is through effective planning and 

development controls. Such controls aim to avoid inappropriate development in areas exposed to high 

or extreme flood risk and ensure redevelopment in existing areas is undertaken in such a way as to 

minimize flood risk. Planning and Development Controls consider such aspects as (Water 

Technology, 2016): 

● impact of development on flood behavior (including specifically avoiding detrimental 

impacts), 

● impact of excavation and filling within the floodplain, 

● minimum fill levels, 

● minimum floor levels, 

● fencing, 

● structural requirements for building, 

● provision of essential services, 

● building controls. 

 

Refer to Annex 11 for further background on this. 

 

Building Climate Resilience in Residential and Commercial Buildings and Assets 

Application of the new Building Code after approval will mean that hazard proofing of buildings and 

utilities in the various hazard zones in the Vaisigano River Catchment area, in particular in the 

floodplain of the river, will become a requirement and that non-proofed buildings will gradually be 

phased out, particularly in the most flood-prone areas. Since the building code is a technical 

document, that would nonetheless need to be used by and explained to laypeople, awareness raising 

about the flood-related implications of the building code as well as capacity building of extension 

personnel and building inspectors on how to explain the code to population and builders. This would 

mean awareness raising campaigns and visualization of implications of the code, for instance in a 

roving exhibition and simple manuals.   

 

5.7 Channelization of Segment 2, 3 and 4 of the Vaisigano River 

MNRE have recently commissioned the construction of flood walls and embankments on the left and 

right banks of the Vaisigano River to protect the local community from inundation during flood events 

up to 1-in-20 year event, with provision to extend the wall to offer protection during 1 in 50 year 

event.  
 

The reasons for designing the flood walls to a nominal 20 year flood capacity are to allow for 

sustainable utilization of river resources by the nearby river communities for improvement of 

livelihoods and security purposes. (MNRE, 17th August 2016).  
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The proposed flood wall and embankment river protection works has been divided into four segments: 

 

• Segment 1    Vaisigano Bridge to Leone Bridge 

• Segment 2, 3 and 4   Leone Bridge to Lelata Bridge 

• Segment 3 and 4   Eastern and Western Reach from Lelata Bridge  

 

At this stage approximately 2 km of river protection works from Vaisigano Bridge (river mouth) to 

beyond the Lelata Bridge (Segment 1) has been approved for construction. (Kramer Ausenco, 2015).  

The alignment of the works is shown in Figure 55.   

 

 
Figure 55: Segment 1 Flood Wall and Embankment Alignment (Kramer Ausenco, 2015) 
 

The proposed alignment of Segments 2, 3 and 4 are shown in Figure 56.  These works are necessary 

to complete the channelization scheme and give effect to the Segment 1 works. 

  

 
Figure 56: Segments 2, 3 and 4 Flood Wall and Embankment Alignment (Kramer Ausenco, 2015) 

 

MNRE recommended a rock levee structure flood protection system for Segment 2, 3 and 4. During 

the Concept Design Phase, Kramer Ausenco investigated two options for slope protection of the rock 

level structure – rock rip rap and Reno Mattress. The Reno Mattress option has been progressed to 

detailed design and is documented below. 

 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 255 

 

I 
The wall height has been determined based upon the results from the 1-in-20 y AEP event, whilst the 

rock size has been checked against the peak 1 in 50 y AEP event, so that in the event that the wall 

height is increased in the future to meet the 1 in 50 y AEP level, the rock size will be sufficient. 

(Water Technology, 2014). 

Concrete Wall and Levee Alignment 

The width of the channel has a minimum of 20m and increases in areas where the river is naturally 

wider. The alignment of rock revetment has a minimum 2 m offset from the edge of the bank.  The 

wall alignment is shown in Figure 1.  

Height of Levee 

The levee height generally varies from 1.0 m to 5.5 m and is based on the peak water level from the 

WT flood model analysis for the 1-in-20 year AEP event with the 0.5 m freeboard. 

 

Reno Mattress 
Reno Mattresses are manufactured with all components mechanically connected at the production 

facility with the exception of lid. The mattresses are filled with rocks and the advantage of this system 

is the ability to withstand high velocities for long durations.  

 

Reno Mattresses are susceptible to damage during flood events from debris in the river. Following a 

flood event, there may be a need to repair or replace areas of the mattress which have been damaged. 

The Reno Mattresses are to be inspected on a regular basis to insure their integrity. They must also 

be immediately inspected and evaluated after any storm, which has caused heavier than normal water 

flow. 

 

The Reno Mattress has been specified as Galmac/PVC coated. In a highly corrosive environment, 

the design life of a product with this coating is a minimum of 60 years. (Kramer Ausenco, 2015) 

 

A detailed design report produced by Krammer Ausenco for the proposed Segment 2, 3 and 4 

channelization works is included as Annex VIII of the funding proposal. 

 

5.8 Ecosystem Based Activities 

With regards to ecosystem based adaptation activities, the intervention could focus on implementation 

of the Upland Watershed Conservation Policy, the 2-million-trees campaign as well as activities 

under the IWMP which deal with protecting the upstream and midstream areas of the Vaisigano River 

against soil degradation and increasing the water holding capacity of both soils and land use systems. 

That would mean introducing (agro-)forestry systems that introduce as much soil cover as possible 

and integrate as much organic material into the soil as possible, without reducing soil porosity. For 

the more sensitive areas, such as river- and streambeds and other water bodies, the existing regulations 

with regards to preserving a strip of original vegetation along those bodies (the so-called riparian 

strip) should be strictly obeyed; which would mean no building or agricultural activities in this strip 

that might cause soil disturbance. Above a certain percentage, slopes should no longer be used for 

agricultural purposes without anti-erosive measures and on even steeper slopes, only land use should 

be applied that doesn’t disturb the soil – which mostly coincides with pure conservation through 

reforestation, preferably with native tree species. The Samoa City Development Strategy and 

Structure Plan and the IWMP give guidelines for such land use: their official approval by government 

is necessary to be able to start working along these guidelines. The Upland Watershed Conservation 

Policy identifies areas above 600 m altitude as pure conservation area (strictly no productive land 
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use) and the area between 300 and 600 meter elevation as potentially agricultural land with 

restrictions. Such zoning should be adhered to when planning agricultural/agroforestry interventions.  

 

In areas where agriculture/ agroforestry is possible (even if restricted), land use practices should be 

optimized in water retention, infiltration and delayed release of rainwater, as well as counteracting 

easy run-off of rainwater. That would entail mostly optimizing ground cover, using mixed cropping 

systems to increase resilience to heavy downpour, ensure a combination of deep rooting and shallow 

rooting vegetation and additional anti-erosive measures. The best way to ensure that this is happening 

in lands owned by smallholder farmers is to build on existing land use systems with a productive 

capacity for a mix of commodity (cash) crops and subsistence crops, integration of livestock within 

carrying capacity of the system (providing manure), soil enrichment through composting and possibly 

rainwater harvesting methods (potentially in combination with aquaculture). So interventions to be 

foreseen is establishment of nurseries of trees and crops from which useful and climate adapted plants 

and seeds can be purchased from farmers by farmers, making them economic goods and with this 

heightening commitment to maintenance of the nurseries. Furthermore, demonstration plots with best 

practices with regards to flood proofing of agricultural livelihoods may be established (e.g. through 

application of the Soil conservation and land management manual produced under the SMSMCL 

project) where peer-to-peer learning can take place between members of vulnerable groups of the 18 

target villages on productive agricultural/agroforestry practices that optimize flood control.  

 

Partnership in this activity will be sought with the Technical Centre for Agricultural and Rural 

Cooperation (CTA), who has been requested by the GoS to provide support on promotion of 

agribusiness in Samoa, particularly targeting the tourism sector. CTA works on value chain 

promotion, climate smart agriculture, introduction of innovative ICT options and knowledge 

management and as such will be able to provide valuable contributions to the design and 

implementation of Ecosystem Based Adaptation activities. These activities may provide climate 

resilient produce to local agribusiness as well as be a source of quality products for the local tourism 

sector. 

 

In order to make sure that crops and other raw materials produced enter value chains that allow for 

higher employment and added value to produce, focus should be on promoting local agribusiness 

entrepreneurship, possibly including incentives for entrepreneurs from vulnerable groups to start up 

their own business. Those businesses can be simple roadside stalls for sale of agricultural products or 

foods and crafts, as well as more sophisticated food processing establishments or soap factories. As 

microbusinesses develop, stakeholders will facilitate market access links to the value chains of larger 

national and foreign-owned companies, ensuring business feasibility well beyond the duration of the 

project. In addition, commercial banks, such as DBS and government lending authorities via CSSP 

or quasi-governmental organizations like SBEC should receive technical assistance to incorporate 

climate resilience into their lending criteria, and local construction companies will receive training in 

meeting new flood resilient building codes. Furthermore, the capacity of farmers to access financial 

resources, including through financial management training, will be enhanced through partnerships 

with several NGOs and government small business lending programs (more information about the 

foreseen activity with regards to Ecosystem Based Adaptation and Microbusiness promotion has been 

included in Annex II(b), where the Market Analysis describes possibilities that are translated into 

action in the Overlay. An example of an MoU that would be needed between GoS and SBEC/DBS 

for such entrepreneurial promotion is included in Annex II(i). 

Within the local tourism industry and via overseas connections, a market can be created for such 

products, increasing the demand for the raw material. Specific focus should be on inclusion of women 
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and youth in these activities, being part of the most vulnerable sections of the local population or at 

least ensuring that there is ‘do-no-harm’. 

 

5.9 Reconstruction of the Lelata Bridge  

There are three bridges crossing the Vaisigano River, namely Lelata, Leone and Vaisigano Bridges. 

Once Segments 2, 3 and 4 are constructed the Lelata Bridge will become a choke point within the 

Vaisigano River as the existing road deck level will be approximately 1.5 m less than the design flood 

water level within the flood scheme (Kramer Ausenco, 2015). The Lelata Bridge will therefore need 

to be raised or rebuilt to maintain the designed minimum flood wall level and design flood capacity 

of the channelization works. An assessment of the Lelata bridge replacement is included as Annex II 

(f). Assessment of the Lelata bridge has demonstrated that the current designs for reconstruction of 

the bridge would result in it being 3 meters too low for adequate passage of flash flood water, and 

thus pose a flood risk to the flood plains in Apia Urban Center. 

 

The Lelata Bridge is a major artery for transport in the Apia Urban Area. The design for 

implementation of Segments 2, 3 and 4 of the Vaisigano River flood scheme will necessitate 

upgrading this bridge to maintain the design capacity of the channalization works. 

 

It is therefore recommended that the design (including hydraulic and civil) be carried out. The work 

will include site investigations, survey and design, capacity building and training through technical 

involvement and handover. 

 

5.10 Extension of Floodwalls at Leone Bridge 

The Leone Bridge was damaged during Cyclone Evan and since then has remained closed to vehicle 

traffic.  Construction work has begun to replace the bridge but the current design of the floodwalls 

for the river will leave a gap between the proposed flood walls and the new bridge.  That is, the future 

floodwalls immediately adjacent to the Leone Bridge have not been designed in line with the designs 

for Segment 1 & 2 of the Vaisigano River flood measures.  

 

It is therefore recommended that the hydraulic and structural design and construction of the required 

works be undertaken. The work will include site investigations, survey and design, capacity building 

and training through technical involvement and handover. 

 

5.11 Develop a Climate Resilient Stormwater Master Plan 

The greater Apia area currently has no master plan for management of the urban stormwater network. 

Developing of a Stormwater Masterplan will allow an assessment of the existing performance of the 

urban drainage network and the testing and prioritisation of key infrastructure upgrades. 

 

To adequately understand the causes of local flooding and the performance of the urban stormwater 

network an integrated hydraulic model is required. The model would be part of the catchment wide 

model described above. A Stormwater Masterplan can then be produced based the results of the 

validated model.  The model would be used to test existing climate conditions as well as the impact 

of future climate and sea levels (including storm surge). It will also provide an insight into how the 

urban network will be impacted by the proposed channelization of the Vaisigano catchment and the 

best way to optimise performance of the local stormwater network in conjunction with Segments 1, 

2, 3 and 4. 
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A review of stormwater infrastructure asset data would be required before the development of the 

model.  Based on the review, a list of survey information would be compiled and collected. 

 

A critical issue for consideration is the need for and feasibility of pumping of drainage water from 

low lying areas to river channels and coast. This has never been assessed before for Apia but has 

become more critical to address potential climate change impacts on raised sea level, storm surge and 

flood flows in river channels. 

 

A critical component of the Master planning process is the consultation process for selection of 

priority areas to be upgraded. Local stakeholders will be consulted on options for upgrading the urban 

stormwater network. 

 

The activity will include capacity building of the relevant stakeholder agencies with regard to 

implementation of the Masterplan.  

 

5.12 Update Priority Areas of Urban Stormwater Network  

Following a request from the Government of Samoa in February 2003, the Asian Development Bank 

(ADB) approved a loan for a Sanitation and Drainage Project. The request followed implementation 

of a technical assistance (TA) project that identified infrastructure investments to improve Apia’s 

environmental quality; these were required as a result of increased economic activity and population 

growth, which had placed pressure on the drainage and wastewater infrastructure. The project was 

part of the government’s overall strategic urban management strategy.  (Water Technology, 2014) 

 

Rehabilitation and improvement of drains and floodways to mitigate regular flooding in the central 

business area (CBA), markets, and low-lying adjacent areas was urgently needed. Wastewater and 

sanitation improvements were needed to meet basic public health requirements for households and 

mitigate the impacts of inadequate wastewater facilities in the CBA and other priority areas. The 

project was to be the first phase of a longer-term urban drainage and wastewater improvement 

strategy.  

 

Project objectives included: 

● improved public health,  

● improved environmental quality,  

● improved surface and groundwater quality, and  

● reduced frequency of flooding in specific low-lying areas. The project was also intended 

to promote private sector participation. At appraisal the project had three components:  

drainage, wastewater management and sanitation, and capacity building. (Water 

Technology, 2014) 

 

A detailed description of recommended urban drainage network improvements is included in Annex 

11. 

 

5.13 Capacity building 

In the gaps and barriers section, it clearly came out that there is limited capacity among government 

institutions and agencies for operationalizing plans into action. Often, decrees and regulations needed 

for implementation of such plans do not exist yet, or there is confusion about mandates - which agency 
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would be responsible for what flood management measure. Consequently, governance of CCA should 

be regulated, particularly between the NCCCT, the NESP advisory board, MoF-CRICU and MNRE-

CCD, ensuring adequate coordination of efforts (See also paragraph 5.17). A strong analysis of the 

current institutional setting with regards to cross-cutting capacity building needs has been done for 

the RIO-project (Samoa’s Cross-Cutting Capacity Development Project). Capacity building under 

the current intervention will have to be aligned to that strategy, particularly relating to the efforts to 

improve UNFCCC implementation capacity. 

 

On another note, even though quite some programmes and projects have included capacity building 

in their portfolio, the gaps and barriers analysis indicates that particularly technical capacity and 

capacity for adaptation of business-as-usual practices to more flood-proofed practices is missing, both 

within government as well as within communities. Hence, most components will need to entail some 

capacity building element, particularly with regards to the introduction of new technologies (Health 

related CLEWS, GIS application in monitoring, maintenance of flood proofed infrastructure) as well 

as on how to translate these technologies to graspable concepts for end users.  

 

Some ‘hardware’ will need to be procured in order to enhance existing capacities. Potent computer 

hardware and imaging systems, adequate hazard notification hardware (sirens) for flood warnings, 

hand held devices to allow law enforcers to easily access most recent information (building code 

regulations and blueprints), etc. are among the procurement needs for effective integrated flood 

management. These new technologies will need to be accompanied by targeted capacity building of 

the foreseen users.  

 

Innovativeness and Effectiveness of the proposed interventions 

5.13.1 Innovativeness 

Since in my view the objective of the feasibility study is not to proposes real activities, but give 

suggestions about the need to do activities that react to the problematic situation described, I’m not 

certain if the feasibility is the right place to discuss this: in my view, this is part of the proposal where 

the actual activities are discussed. 

 

Although most interventions proposed are not innovative in themselves, there are innovative aspects 

for their use in Samoa. For instance, the flood proofing arrangements for a 1-in-100 event has not 

been tested in Samoa yet, for lack of appropriate funding possibilities. The GCF, with its long term 

view, would offer such possibilities. 

 

Another innovative aspect of the proposed approach is that it offers a possibility to look to watershed 

planning and urban development in an integrated way, intervening in flood proofing of hard and soft 

infrastructure across the sectors. An Integrated Water Management Plan for the Greater Apia 

Catchment, a Samoa City Development Strategy, a Vaisigano Watershed Management Plan and a 

CIM-2 plan for Vaimauga District either exist or are in the making. The current intervention offers a 

possibility to tie them into a coordinated approach towards one of the most economically and socially 

devastating menaces: flashflooding. Going for ‘soft’ measures, like capacity building and awareness 

raising about Ecosystem Based Adaptation activities in the upstream and midstream catchment zones, 

together with land use restrictions in line with the Upland Watersheds Conservation Policy, as well 

as promotion of lucrative conservation agroforestry options and agribusiness promotion, should give 

rise to better infiltration, erosion control and controlled runoff in those areas. This, in combination 

with hard measures, such as building floodwalls and strengthened embankments of the Vaisigano 
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River, adaptation of brides important for cross-river transport, improving drainage in crucial 

floodplain areas, better flood-related early warning mechanisms, would give an adequate response to 

the clear and present danger of flashflooding and inundation in the floodplains of the Vaisigano River 

Catchment.  

 

Like with all disasters, flooding would also offer positive effects on innovations in Samoa. In times 

of hardship, people come up with new solutions to old problems. Promoting entrepreneurship among 

the youth and women in the Vaisigano River Catchment may lead to such innovations. A company 

that is already building a reputation for itself is Skyeye, who offers climate change baselining and 

monitoring in Samoa and the region using a combination of drones and GIS applications. More of 

such enterprises could sprout from promotion of entrepreneurship; potentially with regards to flood 

proofed landscaping and building, establishment, manning and maintenance of weather stations and 

siren systems, water quality laboratory work, etc.  

 

Best practices and lessons learned will be analyzed and capitalized during the implementation of the 

intervention to build cases for similar or improved activities in other projects/programmes in Samoa 

and in the region – via the maintenance of linkages with regional programmes mentioned in this 

feasibility study. 

 

5.13.2 Effectiveness 

Since in my view the objective of the feasibility study is not to proposes real activities, but give 

suggestions about the need to do activities that react to the problematic situation described, I’m not 

certain if the feasibility is the right place to discuss this: in my view, this is part of the proposal 

where the actual activities are discussed. 

 

The proposed interventions are deemed effective, since they work in an integrated way in a specific, 

highly flood-prone area, the Vaisigano River Catchment area. This area is one of the most complex 

catchments in Samoa, harboring both the Apia Business District, parts of the habor, government 

buildings as well as commercial and industrial buildings, utilities including the main hydropower 

sources for Apia and a large upland catchment area with sensitive ecosystems and agricultural lands. 

A successful and effective project here will provide clear guidelines for the other catchment areas in 

Samao and similar catchments elsewhere. Seeing that the area is so dense in economic assets, 

successful flood proofing of the existing infrastructure and successful spatial planning and 

construction planning of future infrastructure with regards to flood hazard will represent serious cost 

avoidance in cases of occurring extreme weather events (or Tsunamis for that matter).  

 

Sustainability of the proposed interventions 

Since in my view the objective of the feasibility study is not to proposes real activities, but give 

suggestions about the need to do activities that react to the problematic situation described, I’m not 

certain if the feasibility is the right place to discuss this: in my view, this is part of the proposal 

where the actual activities are discussed. 

 

The proposed interventions are deemed sustainable, in that they are planned for the long term (a 1-

in-100 year event and a 40 year programme horizon) and that maintenance and operational costs 

have been estimated and budgeted for a 20 year period.  
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Strong focus on capacity building surrounding the proposed hard and soft flood management 

measures will ensure that after the project has run its course, capacity will remain within the target 

groups and beneficiaries for maintaining efforts in integrated flood management.  

 

Furthermore, the avoided remedial costs that will result out of the project (see par. 5.13 on 

effectiveness), when reallocated to continued improvement of the integrated flood management and 

further resilience building, will allow for a gradual increase of overall adaptive capacity building of 

Samoan society to Climate Change.  

 

Increased support of the Climate Early Warning System in Samoa (CLEWS) will ensure that 

necessary data reaches those systems in time, is processed and analyzed for most relevant 

information for decision makers and then transmitted through the most appropriate channels to 

those field practitioners that need to take action on it. IN the case of the current intervention, this is 

related to information about flooding and inundation reaching those practitioners that need to 

prepare for medical emergencies and disease control, as well as those in charge of evacuation of 

population in time to avoid such emergencies. As stated earlier, even tiny improvements in response 

time can save many lives, particularly of the most vulnerable people in the most hazard prone areas, 

and as such represent high costs of hospitalization and remedial disease control over vector- and 

waterborne diseases. 

 

Involvement of the local population in integrated flood management is the best way to ensure 

sustainability of the intervention; only if there is enough commitment by the beneficiaries can an 

intervention be successful. Participation of the population in planning, such is happening in the CIM-

2 plan, the IWMP and other integrated plans touching on Vaisigano River catchment area is crucial 

both in formulated broadly accepted and supported measures as well as incorporating local and 

traditional knowledge and best practices into these technology-driven plans. Combination of creating 

awareness to the need of ecosystem based adaptation measures and demonstrating their lucrativeness 

to the local population allows for their full investments in those activities that can both increase 

economic resilience of individual households, as well as the flood control potential of the upland 

(agro)ecosystems. Equally, such awareness can create acceptance of the strict conservation measures 

that need to happen in the sensitive areas at the highest elevations, on the steepest slopes, along the 

waterbodies and surrounding flood-prone assets.  

 

Knowledge management and learning 

Knowledge management and learning is an extremely important aspect of UNDP’s mandate and, like 

capacity building, a necessary element in practically all interventions to be proposed. Best practices 

have been identified in this feasibility study that will need to find their way into the approach taken 

by the project proponents and stakeholders. The barriers and gaps assessment indicated the following 

elements: 

 

A need for baseline data: 

- Data is required to establish baseline relationships between climate variables and health 

outcomes in order to estimate future risks, plan appropriate adaptation activities and evaluate 

the impacts of such activities. The upgrading of CLEWS with flood warning will allow for 

this data – connection between health and evacuation practitioners, providing information for 

updating of the databases and evaluating the utility of the information provided, will make 

sure that the baseline database is a growing entity providing information for ground trothing, 

monitoring, evaluation and decision making. 
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- Accurate and consistent baseline data are required to support planning and development of 

policies to respond effectively to climate and natural disaster risks. The intervention will work 

on basis of existing integrated planning tools, such as the Structure Plan and Apia Spatial Plan 

resulting from the Samoa City Development Strategy and the Integrated Water Management 

Plan for the Greater Apia Catchment, as well as the updated CIM-2 plan for Vaimauga district, 

to make sure that holistic decision making from abstract strategizing to clear zone-related 

decision making and micro level (e.g. application of the new Building Code) is possible. 

Periodic monitoring of the implementation of these plans through performance based 

indicators on all levels (from inputs to impacts) should provide a spatial visualization of those 

criteria important in the Strategy for Development of Samoa (SDS) as the highest level of 

development objectives.  

- The need to identify and collate all relevant information and ongoing activities that are 

contributing to resilience building so that this can be used to inform ongoing development 

planning following Samoa’s sector-wide approach. The current approach, in supporting the 

integrated plans for Apia Urban Area and the Greater Apia Catchment (as well as the 

Vaisigano River Catchment) – that are built on spatial translation of the sector plans and their 

climate related objectives – should ensure this spatially localized sector-wide climate change 

adaptation of existing and future infrastructure and provide lessons learned and best practices 

that can be capitalized for other areas. 

 

A need for further research: 

- New research is indispensable for knowledge building and learning about possibilities for 

climate proofing SIDS. Many of such research activities are already ongoing under the 

regional programmes; some as national efforts. One of the few recommendations of the 

Climate Adaptation Strategy for Health is conduct further research linking health and climate 

information including Climate Early Warning System, Geographical Information System and 

Health Information System and climate risk maps. The current intervention, in its linkage of 

CLEWS and health related flood warning information, allows for such research to be done on 

a pragmatic basis.  

 

A need for learning and sharing of best practices: 

- As indicated above and acknowledged under the AF-fund proposal (2011), providing tailored 

information on climate change trends and associated risks, as well as monitoring of climate 

impacts on the natural resource base, will serve to support informed decisions by policy 

makers, planners and the communities in key development sectors in overcoming barriers to 

successful adaptation. The current intervention will offer possibilities for capturing lessons 

learned from other projects (such as the LDCF and AF-fund projects) and proposed activities 

in order to both improve the proposed intervention as well as other similar interventions in 

Samoan Catchment areas and elsewhere in the Pacific. Progress and technical reports will be 

elaborated during the intervention to capitalize on these lessons learned and best practices, 

which will be discussed during national and regional learning workshops. 

 

A need for translation of technical information into decision making information: 

- The information that is publically available on websites of government and government 

agencies is often outdated and doesn’t contain technical documents providing background on 

decisions taken. The current intervention will work with the partner organizations in making 

sure that their communication instruments are up-to-date and provide decision makers with 

the right type of information at the appropriate time. CLEWS is instrumental in this 
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information provision with regards to early warning – manuals and guidelines to be used by 

government and NGO extension agents are other tools necessary to the trade. 

- Gaps in understanding of the potential for a ―non-structural―responses exist, such as 

managed retreat or relocation, to risks and hazards (AF-fund proposal, 2011). This is where 

feasibility studies and assessments are of extreme importance: it is important to gauge at 

forehand what would be the technical and socio-economic feasibility of planned interventions, 

as well as the potential environmental and social impacts and expected tradeoffs of such 

interventions. This ex-post evaluation would give a necessary baseline for ex-ante evaluations 

with regards to the beneficial and unforeseen negative impacts of interventions.  

- Systematic capturing and dissemination of cross-sectoral adaptation experience in order to 

support integrated adaptation measures at the national level and in communities (AF-fund 

proposal, 2011). Both the Planning and Urban Management Agency (PUMA), the Samoa 

Meteorology Division and the Spatial Information Agency (SIA) of MNRE have a role in 

strategic monitoring of some climate change issues (e.g. coastal and river erosion) and 

provision of information (e.g. update of Geographic Information System [GIS] maps) 

extended to water management, forestry and agroforestry areas. The current intervention will 

support these agencies in obtaining adequate resources for on-going monitoring, including 

routine purchase and analysis of satellite imagery, and upgrading of mapping equipment and 

software. 

 

5.13 The Way Forward: MNRE’s proposed Climate Change Strategy. 

 

In its review of the current and ongoing activities with regards to Climate Change Adaptation and 

Mitigation in Samoa (MNRE, 2015), the Ministry provided an overview of key recommendations for 

addressing the challenges detailed above and strengthening the institutional and regulatory 

framework for climate change governance in Samoa, denominated as ‘The Way Forward’. This ‘Way 

Forward’ is one of the latest comprehensive assessments of progress and the clearest view on what 

strategically needs to be done to climate proof Samoan society. As such, it is described in this section 

of the feasibility study. It also contains the development of the National Adaptation Plan as one of 

the necessary steps to come to the overall strategy and thus integrates the Roadmap development 

process deemed necessary for Samoan Climate Change Adaptation efforts. The development and 

implementation of the strategy would provide the current intervention with the necessary governance 

structure to be more successful. The Review documents recommends the following elements (MNRE, 

2015): 

 

I. Development of a National Climate Change Strategy 

 

According to the reviewers, the national government of Samoa should develop a National Climate 

Change Strategy (NCCS) for the period 2015 to 2019 (which probably now should be 2017 – 2021) 

with three main objectives: governance, adaptation, and mitigation.  

o Objective 1. Improve governance to strengthen the national institutional and regulatory 

framework to coordinate climate change mainstreaming, monitoring, and evaluation.  

o Objective 2. Mainstream climate change adaptation into development policy to help each 

affected Sector adapt to current and future changes in climate. 

o Objective 3. Mainstream climate change mitigation into development policy to help 

reduce greenhouse gas (GHG) emissions and pursue a path to low-carbon development.  

These three objectives will lead to three major outcomes: the adoption of national climate change 

legislation (the Climate Change Bill) and the drafting and implementation of both a National 
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Adaptation Plan (NAP) and a Nationally Appropriate Mitigation Actions (NAMA) plan. A four-step 

process is proposed for moving forward with developing and implementing a NCCS. This process is 

proposed so that the NCCS can serve as a tool for integrating climate change into national sector 

plans while ensuring that Samoa aligns domestic planning and timing with the ongoing negotiations 

at the United Nations Framework Convention on Climate Change (UNCCC). 

 

Step 1. Draft the Climate Change Bill 2015. 

 

Step 2. Draft National Adaptation Plan (NAP) and National Appropriate 

Mitigation Actions (NAMA) plan for 2015-2019, along with Intended   

Nationally Determined Contributions (INDC). 

 

Step 3. Integrate NAP and NAMA Goals into National Sector Plans 

and the Strategy for the Development of Samoa (SDS) 2017-2021. 

 

 

Step 4. Review NAP and NAMA and Revise for 2020-

2024 (to be changed to 2022 – 2026). 

 

The first step towards developing and implementing the NCCS should be passage of national climate 

change legislation (proposed as the Climate Change Bill 2015), which will give the formal mandate 

to relevant ministries/divisions to coordinate and implement the NCCS. At the moment of writing the 

feasibility study (sept. 2016), this bill has not been elaborated nor approved yet, but the Attorney 

General’s Office confirmed that the bill is in drafting and awaiting MNRE for policy direction and 

instructions. The Bill will be closely followed by the Environment Conservation and Management 

Bill, which is under consultation and a Land Management Bill, which is being drafted under the RIO 

Project (pers. Comm. MNRE). The Climate Change Bill shall have the following key elements: 

 

Climate change governance reform 

MNRE shall establish a new Climate Change Division (MNRE-CCD) whose core function shall be 

to serve as the lead coordination unit for developing and overseeing implementation of the NCCS. 

The national mandate shall ensure that MNRE-CCD and the Ministry of Finance's Climate Resilience 

Investment Coordination Unit (MoF-CRICU) have a unified but differentiated mandate whereby 

MNRE-CCD provides all national technical coordination of climate programs and MoF-CRICU 

provides all financial coordination of climate programs. Adopting these climate change governance 

reforms will streamline coordination of climate programs and make more efficient use of limited 

resources. Under the current institutional structure, numerous donors provide financing under an 

ambiguous national mandate to different coordinators, resulting in uncoordinated implementation. 

The revised governance structure will create a clear national mandate under which donors will 

provide financing to unified but differentiated roles of coordination. Nevertheless, the role of the 

National Climate Change Committee would still have to be determined in this setting. 

 

Climate change policy mainstreaming 

In order to promote climate change mainstreaming in all sectoral policies, the reviewers propose 

MNRE-CCD shall develop a NCCS, outlining key priorities for mainstreaming climate change across 

all sectors. This NCCS should be developed in accordance with United Nations Framework 

Convention on Climate Change (UNFCCC) guidelines for both a NAP and a NAMA. MNRE-CCD, 

in collaboration with the Ministry of Finance (MoF), shall then oversee the process of mainstreaming 

climate change into all sector plans and SDS developed from this point forward. To facilitate this 
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process as well as any accompanying public awareness efforts, MNRE-CCD shall create an official 

list of definitions and policy terms related to climate change policy in both English and Samoan. Part 

of this mainstreaming has already been achieved under the implementation of NAPA follow up, as 

well as under the EWACC project. More sectoral plans should follow this example. 

 

National monitoring and evaluation of climate change activities 

The reviewers propose that MNRE-CCD shall establish and implement a national Monitoring and 

Evaluation (M&E) system for the NCCS and integrate this into the M&E systems of relevant sector 

plans. This M&E system should take into account existing data-bases and knowledge and information 

systems that exist already with regards to climate change, such as weather related CLIDE, the forestry 

monitoring system SamFRIS and the National Water Resources Information Management System 

(NWRIMS).  

 

Greater access to and stronger national coordination of climate change finance 

MoF shall pursue greater access to international climate change finance mechanisms, and mandate 

that all funding for climate change projects administered through the Government of Samoa shall be 

directly linked to NCCS goals and targets. MoF shall make operational the Climate Change Trust 

Fund and the Clean Energy Trust Fund and establish plans for capitalizing each fund. 

 

Clear mandates for additional key adaptation and mitigation measures 

The Ministry of Works, Transportation, and Infrastructure (MWTI) shall be given authority to study 

and issue regulations on GHG emissions from the transportation and power generation sectors. The 

Planning and Urban Management Agency (PUMA) within MNRE and the MWTI shall be mandated 

to ensure that all infrastructure, housing, and major development projects be appraised for climate 

and disaster risk vulnerability prior to approval. 

 

II. Draft National Adaptation Plan 

 

Currently, the GoS is working on the Roadmap for NAP development. The Roadmap is based on a 

template provided on a regional level, which outlines the necessary steps to take to come to a National 

Adaptation Plan that is comparable to its sister plans in other countries and therefore can be used for 

benchmarking between different countries with comparable problems.  

 

III. Integration of NAP into sector plans 

 

Several Sector Plans have now adequately or partially integrated climate change adaptation into their 

body of work. Integration of the NAP philosophy and interventions into those sector plans and 

allocation of adequate budget to each activity will ensure that different sector ministries and 

stakeholders will now have guidance and budget to implement necessary activities for climate change 

adaptation, and in particular, flood-proofing of infrastructure and livelihoods.  

 

IV. Periodic revision of the NAP in line with the SDS 

 

The evaluation of progress made on the NAP should inform strategic decision making with regards 

to the orientation of the next generation NAP, NCCS and SDS. Lessons learned and best practices 

should be capitalized and find their way into the new orientation, building on achievements and 

learning from identified persistent or new gaps and barriers. The spatial approach to integrated flood 

management in the Vaisigano River Catchment area can be used as demonstration of success for 

expansion towards new catchment areas and towards other priority challenges with regards to climate 
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change. The project-in-programme approach recommended in this feasibility study will allow for 

such expansion. 

 

In line with the MNRE 2015 review, the current feasibility holds that if these recommendations are 

taken seriously and are met with both the political will and the financial resources required for 

implementation, then the government can significantly strengthen the institutional and regulatory 

frameworks for climate change governance and ensure that Samoa continues along a climate-resilient 

and low-carbon development path. And the particular case of the foreseen GCF intervention, a 

conducive regulatory and institutional environment would be created for appropriate coordination of 

activities and decision making relating to integrated flood management in the Vaisigano River 

Catchment area. 

 

5.14 Suggested implementing arrangements for GCF intervention 

The (national) Implementing Partner/Executing Entity for this project is the MoF which is 

accountable to UNDP for managing the project, including the monitoring and evaluation of project 

interventions, achieving project outcomes, and for the effective use of resources made available by 

UNDP. The management arrangements for this project are suggested in the summary below: 

Governance Arrangements 

UNDP’s overall role as an Accredited Entity is to provide oversight and quality assurance through its 

Headquarters, Regional and Country Office units. The ‘project assurance’ function of UNDP is to 

support the Project Board by carrying out objective and independent project oversight and monitoring 

functions. This role ensures appropriate project management milestones are managed and completed. 

Project assurance has to be independent of the Project Manager; therefore, the Project Board cannot 

delegate any of its assurance responsibilities to the Project Manager. A UNDP Programme Officer, 
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or M and E Officer, typically holds the Project Assurance role on behalf of UNDP at the country 

level, with support from, in this case, the GEF Unit (responsible for managing GCF resources) at the 

HQ and Regional level. The ‘senior supplier’ role of UNDP is to represent the interests of the parties 

which provide funding and/or technical expertise to the project (designing, developing, facilitating, 

procuring, implementing). The senior supplier’s primary function within the Board is to provide 

guidance regarding the technical feasibility of the project. The senior supplier’s role must have the 

authority to commit or acquire supplier resources required. Typically, the Implementing 

Partner/Executing Entity, UNDP and/or donor(s) would be represented under this role.  

The project will be governed by a Project Board. The Board will consist of a group of representatives 

responsible for making consensus-based strategic and management decisions for the project. It will 

oversee the project implementation; review compliance with GoS, UNDP and GCF requirements; 

and ensure implementation of the management plan for the risks identified. The Board will be 

comprised of: 

● An Executive that holds the project ownership and chairs the Board. The Executive will be the 

CEO of MoF. 

● A Senior Supplier representative providing guidance regarding the technical feasibility of the 

project, compliance with donor requirements, and rules pertaining to use of project resources. This 

role will be fulfilled by UNDP in its capacity as GCF IA;  

● Senior Beneficiary representatives who ensures the realization of project benefits from the 

perspective of project beneficiaries;  

● The National Project Director, Assistant Chief Executive Officer (ACEO) of CRICU, who is 

responsible for overall direction, strategic guidance, and timely delivery of project outputs; 

● ACEO of the MNRE CCU, who will be responsible for operational aspects of the project and 

quality assurance of the content.  

The Board will also include additional membership including representatives from relevant GoS 

ministries, Development Partners, NGOs and CBOs, as well as research and education institutions. 

The Board will meet once every six months and/or upon a call by the National Project Director.  

Management Arrangements 

Using established practice under NIM, GoS will designate a National Project Director (NPD) who 

will be the ACEO of CRICU. The NPD will provide up to 50% of his/her time, and be responsible 

for the overall direction, strategic guidance, and timely delivery of project outputs. This position is 

not remunerated by GCF resources but are Government financed positions. 

MoF will recruit a Project Manager (PM) who will be responsible for day-to-day operations and the 

management of a team of professionals and technical staff (who will also be recruited by UNDP to 

implement the project).  

The PM will be supported by a core team of technical and support staff forming the Project 

Implementation Unit (PIU) located at the MoF to execute project activities, including day-to-day 

operations of the project, and the overall operational and financial management and reporting. 

The Technical Advisory Team (TAT) consists of technical level staff from all Ministries and 

NGOs, represented on the Project Board. It will provide the platform for debate and contributions 
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across the project outputs at a more technical and working level. Working groups on specific issues 

will be established if deemed appropriate and necessary. 

 

A capacity assessments of the main executing bodies is underway and will be completed in October 

2016. UNDP will submit the report of the independent capacity assessment once the report is 

available. The ESMP will be updated at this time to include this information. 

 

Ministry of Finance (MOF) Responsible for overall coordination of donor and aid funding; 

supporting co-financing arrangements and programmatic linkages with other initiatives; making on-

going linkages and updating national policies outlined in the SDS; financial management of project 

funds and monitoring of expenditures.  MoF coordinates the flow of, and accountability for, 

financial resources. In 2010 the MoF was designated as the Designated National Implementing 

Entity for the Adaptation Fund.  MoF is the Financial Focal Point for the GEF and most other donor 

supported programmes for climate change and environment in Samoa.  Most recently MoF is NDA 

for the Green Climate Fund (GCF).  National Development Authority (NDA).  MoF plays a critical 

role in the coordination of such support through its participation as Chair or member of National 

Steering Committees or other coordination mechanisms agreed to with Samoa’s development 

partners. The MOF is chair of the EWACC, National Adaptation Fund, PPCR National Energy 

Committee and a member of the NCCCT. Through its involvement in the PPCR the CRICU has 

now been fully mainstreamed in the MoF with absorption of staff and allocation in the ministry’s 

financial budget.  The unit has operational responsibility for coordination of all climate resilience 

activities in the country’s 14 sectors that contribute to the national development strategy and 

programme objectives.  It conducts bi monthly meetings attended by the coordination units of each 

sector and selected MOF officials that work toward harmonized accounting and reporting 

procedures, improved collaboration amount related ministries and agencies and better management 

of national data and information.  Therefore, MoF is best position for facilitating the development 

of cross sector CC/DRM mechanisms and structures as we for coordinating input for the related 

national strategy and policy. The Aid Coordinating Committee (ACC) located within MOF, 

endorses requests from government Ministries for funding by donor partners and coordinates the 

various working groups. It meets regularly with the Cabinet Development Committee (CDC) to 

facilitate the review process and make recommendations for the consideration of the CDC.  

Additionally, as the leading state financial entity, MoF manages the centralized database of donor 

assistance through which all external development financing must pass prior to allocation.  Direct 

access to this data, along with information complied on national productivity by the Samoa Bureau 

of statistics, provides the MoF with the most comprehensive view of expenditures.  This in turn 

allows for widespread macro analysis of cross sector expenditures related to CC and DRM.  From 

its extensive experience with World Bank Projects, the MoF has developed expertise with 

international accounting and reporting procedures as well as donor coordination.  Also Mof has 

been the principal government agency working with UNDP and other international partners on the 

national Climate Public Expenditure and Institutional Review (CPEIR) project, which has provided 

the ministry with background in concepts of CC fiscal management. 

 

This project will be implemented according to National Implementation Modality subject to the 

details of the capacity assessment that is currently underway.  Existing expertise in Govt (LTA, 

MNRE etc) will be used to the extent possible in line with country ownership and driveness. 

Capacity needs including engineering support have already been budgeted for in the project design 

and these capacities will be in place when the project starts. 
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The capacity assessment of the Executing Entity is underway in October 2016. The report of the 

independent assessment will be shared with the Secretariat by end of November. The selection of 

the Executing Entity is based on Government processes in line with national ownership and country 

drivenness. MOF is the Govt’s choice of executing entity for this project and they will work 

together with MNRE, LTA and a host of other government entities to carry out project activities. 

UNDP is currently undertaking a capacity assessment of the Executing Entity (planned for the last 

two weeks of October) to identify any potential weaknesses that need to be strengthened. As GCF 

AE, with significant experience in Samoa and track record in Samoa, UNDP has no reason to doubt 

that MOF cannot execute this project. Where necessary and upon request, UNDP will provide 

additional support to MOF to carry out execution as per NIM modality.  The report of the 

independent assessment will be shared with the Secretariat by end of November. 

 

 

UNDP will play Project Assurance Role in line with the requirements outlined in the AMA. This 

includes management of funds, programme quality assurance, fiduciary risk management, timely 

delivery of financial and programme reports to GCF and other requirements as per the AMA.  

The MoF will enter into specific “letter of agreement” with relevant agencies for the 

implementation of the project. UNDP will manage the funds from GCF, and will disburse quarterly 

in advance against agreed work plans, to a project account managed by the MoF. The MoF will 

deliver reporting, auditing and M&E requirements of the government to UNDP, in line with UNDP 

requirements. 

 

UNDP’s role in this project is as GCF AE and will be provide oversight of the project activities in 

line with NIM procedures. The project in Samoa is supported by UNDP including its country office, 

Regional Hub in Bangkok, HQ as well as drawing support from UNDP’s specialized global support 

units including Procurement Service Offices based in Copenhagen and Kuala Lumpur. UNDP has 

extensive experience in country of supporting similar types of engineering works in Samoa and the 

region, as well as globally and will be drawing on its extensive expert roster to provide oversight of 

the project activities.  

 

UNDP’s Multi-country Office in Samoa has a number of staff experienced in the fields of climate 

change adaptation, DRM (including disaster prevention and recovery) and natural resource 

management. Technical aspects of project implementation are supported by dedicated technical 

advisors based in Bangkok, a global senior technical advisor and finance and procurement support 

at the Country office, Regional and Global levels. The global network of UNDP enables sharing 

and dissemination of knowledge beyond the country and region and will be drawn upon for all 

relevant activities in this project including procurement related screening of tender documents, 

review of engineering documents, etc. 

 

Furthermore, the operational staff of UNDP Samoa has long-standing working relations with both 

MOF and MNRE. In addition, UNDP has project operational support mechanisms that are provided 

to the line ministries, upon request and at cost, involved in project implementation. This will enable 

effective implementation of project processes that will include an 

established system for quarterly work planning and review of project performance.  

 

UNDP’s use of the National Implementation Modality has built capacity for project management 

and reporting in GoS. This will prove beneficial for supporting ongoing partnerships between 

UNDP and GoS for project implementation. UNDP’s emphasis application of the Human Rights 
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Based Approach and its emphasis on gender equality in development programming will ground the 

implementation of the proposed GCF project on these important development principles. 

 

Financial flows 

When GCF transfers the funds to UNDP, UNDP will in turn release the resources to MOF in line 

with UNDP policies and procedures governing projects implemented under the National 

Implementation Modality. MOF will make available resources to other government entities in 

charge of executing various activities using PFM system that is in place.  

As a UNDP supported project using the NIM modality, financial resources will be released to the IP 

based on the approved FACE Forms, prepared in line with the project Quarterly Work Plans and the 

approved Annual Work Plans. The UNDP will release funds to the IP on an annual basis based on 

the Annual Work Plans submitted by the IP and approved by the Project Board. On a quarterly 

basis, MoF as the IP will submit details on planned expenditure as well as details on expended 

resources to UNDP, which will review and approve subsequent advances to the IP. MOF will make 

all project payments/ financial commitments based on invoices and supporting documents 

submitted by its partners (MNRE, LTA etc) who, in UNDP terminology are considered Responsible 

Parties. This process of making payments would follow MoF/ government process and procedures 

as well as UNDP policies and procedures.   

 

The implementing partner is responsible for project fund advance and will do so in line with 

UNDP’s NIM policies. Under the Harmonized Approach to Cash Transfer (HACT), three cash 

transfer modalities are available to the IP · Direct cash transfers to implementing partners, for 

obligations and expenditures to be made by the IP for the project activities; · Direct payments to 

vendors and other third parties, for obligations incurred by the implementing partners; · 

Reimbursement to implementing partners for obligations made and expenditure incurred by IP in 

support of activities; 

 

Monitoring and Evaluation 

The project results as outlined in the project results framework will be monitored and reported 

annually and evaluated periodically during project implementation to ensure the project effectively 

achieves these results.  Project-level monitoring and evaluation will be undertaken in compliance 

with UNDP requirements as outlined in the UNDP POPP and UNDP Evaluation Policy. While 

these UNDP requirements are not outlined in this project document, the UNDP Country Office will 

work with the relevant project stakeholders to ensure UNDP M&E requirements are met in a timely 

fashion and to high quality standards. Additional mandatory GCF-specific M&E requirements will 

be undertaken in accordance with relevant GCF policies.   

 

In addition to these mandatory UNDP and GCF M&E requirements, other M&E activities deemed 

necessary to support project-level adaptive management will be agreed during the Project Inception 

Workshop and will be detailed in the Inception Workshop Report. This will include the exact role 

of project target groups and other stakeholders in project M&E activities including national/regional 

institutes assigned to undertake project monitoring.  

 

i. M&E oversight and monitoring responsibilities: 

 

http://www.undp.org/content/undp/en/home/operations/accountability/programme_and_operationspoliciesandprocedures.html
http://www.undp.org/content/undp/en/home/operations/accountability/evaluation/evaluation_policyofundp.html
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Project Manager:  The Project Manager is responsible for day-to-day project management and 

regular monitoring of project results and risks, including social and environmental risks. The 

Project Manager will ensure that all project staff maintain a high level of transparency, 

responsibility and accountability in M&E and reporting of project results. The Project Manager will 

inform the Project Board, the UNDP Country Office and the UNDP-GEF Regional Technical 

Advisor of any delays or difficulties as they arise during implementation so that appropriate support 

and corrective measures can be adopted.  

 

The Project Manager will develop annual work plans to support the efficient implementation of the 

project. The Project Manager will ensure that the standard UNDP and GCF M&E requirements are 

fulfilled to the highest quality. This includes, but is not limited to, ensuring the results framework 

indicators are monitored annually in time for evidence-based reporting in the Annual Project 

Report, and that the monitoring of risks and the various plans/strategies developed to support 

project implementation (e.g. Environmental and social management plan, gender action plan etc..) 

occur on a regular basis.   

 

Project Board:  The Project Board will take corrective action as needed to ensure the project 

achieves the desired results. The Project Board will hold project reviews to assess the performance 

of the project and appraise the Annual Work Plan for the following year. In the project’s final year, 

the Project Board will hold an end-of-project review to capture lessons learned and discuss 

opportunities for scaling up and to highlight project results and lessons learned with relevant 

audiences. This final review meeting will also discuss the findings outlined in the project terminal 

evaluation report and the management response. 

 

Project Implementing Partner:  The Implementing Partner is responsible for providing any and 

all required information and data necessary for timely, comprehensive and evidence-based project 

reporting, including results and financial data, as necessary and appropriate. The Implementing 

Partner will strive to ensure project-level M&E is undertaken by national institutes, and is aligned 

with national systems so that the data used by and generated by the project supports national 

systems.  

 

UNDP will perform monitoring and reporting throughout the Reporting Period, including semi-

annual reporting, in accordance with the AMA and Funded Activity Agreement (FAA). UNDP has 

country presence and capacity to perform such functions. In the event of any additional post-

implementation obligations over and above the AMA, UNDP will discuss and agree these with the 

GCF Secretariat in in the final year of the project and will prepare a post-implementation 

monitoring plan and budget for approval by the GCF Board as necessary. 

 

UNDP Country Office:  The UNDP Country Office will support the Project Manager as needed, 

including through annual supervision missions. The annual supervision missions will take place 

according to the schedule outlined in the annual work plan. Supervision mission reports will be 

circulated to the project team and Project Board within one month of the mission. The UNDP 

Country Office will initiate and organize key M&E activities including the Annual Project Report, 

the independent mid-term review and the independent terminal evaluation. The UNDP Country 
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Office will also ensure that the standard UNDP and GCF M&E requirements are fulfilled to the 

highest quality.   

 

The UNDP Country Office is responsible for complying with all UNDP project-level M&E 

requirements as outlined in the UNDP POPP. This includes ensuring the UNDP Quality Assurance 

Assessment during implementation is undertaken annually; the regular updating of the ATLAS risk 

log; and, the updating of the UNDP gender marker on an annual basis based on gender 

mainstreaming progress reported in the Annual Project Report and the UNDP ROAR. Any quality 

concerns flagged during these M&E activities (e.g. Annual Project Report quality assessment 

ratings) must be addressed by the UNDP Country Office and the Project Manager.   

 

The UNDP Country Office will support GCF staff (or their designate) during any missions 

undertaken in the country, and support any ad-hoc checks or ex post evaluations that may be 

required by the GCF. The UNDP Country Office will retain all project records for this project for 

up to seven years after project financial closure in order to support any ex-post reviews and 

evaluations undertaken by the UNDP Independent Evaluation Office (IEO) and/or the GCF.   

 

UNDP-Global Environmental Finance Unit (UNDP-GEF):  Additional M&E and 

implementation oversight, quality assurance and troubleshooting support will be provided by the 

UNDP-GEF Regional Technical Advisor and the UNDP-GEF Directorate as outlined in the 

management arrangement section above.   

 

i. Audit:  

The project will be audited according to UNDP Financial Regulations and Rules and applicable 

audit policies on NIM implemented projects.227  Additional audits may be undertaken at the request 

of the GCF.  

 

ii. Additional monitoring and reporting requirements: 

 

Inception Workshop and Report:  A project inception workshop will be held within two months 

after the project document has been signed by all relevant parties to, amongst others:   

a) Re-orient project stakeholders to the project strategy and discuss any changes in the overall 

context that influence project strategy and implementation;  

b) Discuss the roles and responsibilities of the project team, including reporting and communication 

lines and conflict resolution mechanisms;  

c) Review the results framework and finalize the indicators, means of verification and monitoring 

plan; 

d) Discuss reporting, monitoring and evaluation roles and responsibilities and finalize the M&E 

budget; identify national/regional institutes to be involved in project-level M&E;  

e) Identify how project M&E can support national monitoring of SDG indicators as relevant; 

                                                 
227 See guidance here:  https://info.undp.org/global/popp/frm/pages/financial-management-and-execution-modalities.aspx 

 

http://www.undp.org/content/undp/en/home/operations/accountability/programme_and_operationspoliciesandprocedures.html
https://info.undp.org/global/popp/frm/pages/financial-management-and-execution-modalities.aspx
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f) Update and review responsibilities for monitoring the various project plans and strategies, 

including the risk log; Environmental and Social Management Plan and other safeguard 

requirements; the gender action plan; and other relevant strategies;  

g) Review financial reporting procedures and mandatory requirements, and agree on the 

arrangements for the annual audit; and 

h) Plan and schedule Project Board meetings and finalize the first year annual work plan.   

 

The Project Manager will prepare the inception workshop report no later than one month after the 

inception workshop. The inception workshop report will be cleared by the UNDP Country Office 

and the UNDP-GEF Regional Technical Adviser, and will be approved by the Project Board.    

 

Annual Project Report:  A project implementation report will be prepared for each year of project 

implementation. The Project Manager, the UNDP Country Office, and the UNDP Regional Technical 

Advisor will provide objective input to the annual PIR. The Project Manager will ensure that the 

indicators included in the project results framework are monitored annually well in advance of the 

PIR submission deadline and will objectively report progress in the Development Objective tab of 

the PIR. Any environmental and social risks and related management plans will be monitored 

regularly, and progress will be included in the report. The annual PIR will be shared with the Project 

Board and other stakeholders. The UNDP Country Office will coordinate the input of the NDA Focal 

Point and other stakeholders to the PIR. The quality rating of the previous year’s PIR will be used to 

inform the preparation of the next PIR. The final project PIR, along with the terminal evaluation 

report and corresponding management response, will serve as the final project report package. 

 

Lessons learned and knowledge generation:  Results from the project will be disseminated within 

and beyond the project intervention area through existing information sharing networks and forums. 

The project will identify and participate, as relevant and appropriate, in scientific, policy-based and/or 

any other networks, which may be of benefit to the project. The project will identify, analyse and 

share lessons learned that might be beneficial to the design and implementation of similar projects 

and disseminate these lessons widely. There will be continuous information exchange between this 

project and other projects of similar focus in the same country, region and globally. 

 

Independent Mid-term Review (MTR):  An independent mid-term review process will begin after 

the second Annual Project Report has been submitted to the GCF. This is expected to be April 2020. 

The MTR findings and responses outlined in the management response will be incorporated as 

recommendations for enhanced implementation during the final half of the project’s duration. The 

terms of reference, the review process and the MTR report will follow the standard templates and 

guidance prepared by the UNDP IEO for GEF-financed projects available on the UNDP Evaluation 

Resource Center (ERC). As noted in this guidance, the evaluation will be ‘independent, impartial 

and rigorous’. The consultants that will be hired to undertake the assignment will be independent 

from organizations that were involved in designing, executing or advising on the project to be 

evaluated. Other stakeholders will be involved and consulted during the terminal evaluation 

process. Additional quality assurance support is available from the UNDP-GEF Directorate. The 

final MTR report will be available in English and will be cleared by the UNDP Country Office and 

the UNDP-GEF Regional Technical Adviser, and approved by the Project Board.    

http://web.undp.org/evaluation/guidance.shtml#gef
http://web.undp.org/evaluation/guidance.shtml#gef
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Terminal Evaluation (TE):  An independent terminal evaluation (TE) will take place upon 

completion of all major project outputs and activities. The terminal evaluation process will begin at 

least three months before operational closure of the project allowing the evaluation mission to 

proceed while the project team is still in place, yet ensuring the project is close enough to 

completion for the evaluation team to reach conclusions on key aspects such as project 

sustainability. This is expected to be February 2023. 

 

The Project Manager will remain on contract until the TE report and management response have 

been finalized. The terms of reference, the evaluation process and the final TE report will follow the 

standard templates and guidance prepared by the UNDP IEO for GEF-financed projects available 

on the UNDP Evaluation Resource Center. As noted in this guidance, the evaluation will be 

‘independent, impartial and rigorous’. The consultants that will be hired to undertake the 

assignment will be independent from organizations that were involved in designing, executing or 

advising on the project to be evaluated. Additional quality assurance support is available from the 

UNDP-GEF Directorate. The final TE report will be cleared by the UNDP Country Office and the 

UNDP-GEF Regional Technical Adviser, and will be approved by the Project Board.  The TE 

report will be publicly available in English on the UNDP ERC.   

 

The UNDP Country Office will include the planned project terminal evaluation in the UNDP 

Country Office evaluation plan, and will upload the final terminal evaluation report in English and 

the corresponding management response to the UNDP Evaluation Resource Centre (ERC). The 

UNDP Country Office will retain all M&E records for this project for up to seven years after 

project financial closure in order to support ex-post evaluations. A detailed M&E budget, 

monitoring plan and evaluation plan will be included in the UNDP project document.  

 

Specific M&E measures to the project 

Implementation of Output 2 will follow a phased implementation approach. Island-level 

assessments across all islands will be carried out by a single contractor to ensure consistency in the 

assessment. The assessments will start from the three targeted islands. Timely contractual 

arrangement and oversight of the assessment process will be an important indicator to monitor the 

performance of the project in the early stage of project implementation. Since the assessments and 

construction will be fully outsourced to an international contractors, the overall monitoring of the 

project will be on the basis of periodic progress report produced by the contractors.  

 

Monitoring of project activities for both Output 1 and 3 will require more careful coordination and 

planning. Monitoring of progress of capacity building targeting government officers will be done 

primarily through reports produced by, or in partnership with, respective host departments (DoLS, 

PWD, DoE and CCPU). Similarly, the progress of scholarship programme will be reported by the 

Ministry of Education. For monitoring of progress on awareness raising, at the start of the project 

implementation, a simple questionnaire will be administered to different target groups 

(parliamentarians, government officers, community, and school children). This is not only to 

understand different learning needs, but to also obtain baseline information against which the 

progress will be monitored over time.  

 

http://web.undp.org/evaluation/guidance.shtml#gef
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Progress monitoring on ISP process will use several tools and means of verification. For monitoring 

of operational progress on capacity building and awareness raising, progress reports produced by 

the ISP officer will be used. For monitoring of outcome-level progress, information drawn from the 

actual ISPs, island-level budgets, island audit report, community scorecards, and participatory video 

report will be synthesized and analysed. 

 

Final Report: The project’s final Annual Project Report along with the terminal evaluation (TE) 

report and corresponding management response will serve as the final project report package. The 

final project report package shall be discussed with the Project Board during an end-of-project 

review meeting to discuss lesson learned and opportunities for scaling up.     

 

Mandatory GCF M&E Requirements and M&E Budget:   

GCF M&E requirements 

 

Primary responsibility Indicative costs to be charged 

to the Project Budget228  

(US$) 

Time frame 

GCF grant Co-

financing 

Inception Workshop  UNDP Country Office  USD 11,000 none Add date indicated 

in the GCF term 

sheet  

Inception Workshop Report and 

baseline assessments 

Project Manager USD 214,000 None Add date indicated 

in the GCF term 

sheet 

Standard UNDP monitoring and 

reporting requirements as outlined in 

the UNDP POPP 

UNDP Country Office 

 

None None Quarterly, annually 

Monitoring of indicators in project 

results framework  

(including hiring of external experts, 

project surveys, data analysis etc…) 

Project Manager 

 

Per year: USD 

10,000 

Total USD: 

60,000 

 

None Annually  

Annual Project Report   Project Manager and 

UNDP Country Office 

and UNDP-GEF team 

None None Annually  

NIM Audit as per UNDP audit 

policies 

UNDP Country Office Per year: USD 

3,000 – 5,000 

Total USD: 

30,000 

None Annually or other 

frequency as per 

UNDP Audit 

policies 

Lessons learned, case studies, and 

knowledge generation 

Project Manager Per year: USD 

18,000 

Total USD: 

108,000 

None Annually 

                                                 
228 Excluding project team staff time and UNDP staff time and travel expenses. 
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GCF M&E requirements 

 

Primary responsibility Indicative costs to be charged 

to the Project Budget228  

(US$) 

Time frame 

GCF grant Co-

financing 

Monitoring of environmental and 

social risks, and corresponding 

management plans as relevant 

Project Manager 

UNDP CO 

Per year: USD 

10,000 

Total USD 

60,000 

None On-going 

Monitoring of gender action plan Project Manager 

UNDP CO 

Per year: USD 

4,000 

Total USD 

24,000 

None On-going 

Monitoring of stakeholder 

engagement plan 

Project Manager 

UNDP CO 

Per year: USD 

4,000 

Total USD 

24,000 

None On-going 

Addressing environmental and social 

grievances 

Project Manager 

UNDP Country Office 

BPPS as needed 

Per year: USD 

10,000 

Total USD 

60,000 

None Costs associated 

with missions, 

workshops, BPPS 

expertise etc. can be 

charged to the 

project budget. 

Project Board meetings Project Board 

UNDP Country Office 

Project Manager 

Per year: USD 

12,000 

Total USD 

72,000 

None At minimum 

annually 

Supervision missions UNDP Country Office None229 None Two per year 

Oversight missions UNDP-GEF team None229 None Troubleshooting as 

needed 

GCF learning missions/site visits  UNDP Country Office 

and Project Manager 

and UNDP-GEF team 

USD 18,000 None To be determined. 

Independent Mid-term Review 

(MTR) and management response  

UNDP Country Office 

and Project team and 

UNDP-GEF team 

USD 34,800 USD 20,000 

in kind 

 

Independent Terminal Evaluation 

(TE) included in UNDP evaluation 

plan, and management response 

UNDP Country Office 

and Project team and 

UNDP-GEF team 

USD 34,800 USD 20,000 

in kind 

At least three 

months before 

operational closure 

Translation of MTR and TE reports 

into English 

UNDP Country Office none none As required.  GCF 

will only accept 

reports in English. 

                                                 
229 The costs of UNDP Country Office and UNDP-GEF Unit’s participation and time are charged to the GCF Agency Fee. 



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  

 

 

Page | 277 

 

I 
GCF M&E requirements 

 

Primary responsibility Indicative costs to be charged 

to the Project Budget228  

(US$) 

Time frame 

GCF grant Co-

financing 

TOTAL indicative COST  

Excluding project team staff time, and UNDP staff and travel 

expenses  

USD 750,600 

1-2% of Total 

GCF grant  

USD 40,000 

in kind 

 

 

5.15 Exit strategy 

The proposed intervention has been designed through extensive consultations and involvement of 

government, NGOs, and CBOs to ensure ownership of the interventions and effectiveness of their 

impact. Relevant government departments and local communities have been involved in the proposed 

design and will be leading on implementation of project interventions. The topic of flood management 

is very real to a majority of Samoans given that many have been directly affected by their repeated 

occurrence. The intervention builds on this commitment and ownership to ensure that the investments 

and impacts are sustained for the long-term. It will be sustainable because it will remove key technical 

and capacity barriers in order to enhance resilience in flood management of the Vaisigano River 

Catchment (as recognized in Chapter 4). More specifically, at project end, the following elements 

require more attention with regards to their continuity: 

River works: 

The selection of the river works measures has been done to achieve long-lived protection measures 

with minimal maintenance. However, for the minimal maintenance that is typically required for hard 

infrastructure, such as the repair of the bridges or river works, or monitoring and repairing vandalism 

and visual wear and tear, GoS co-financing should cover such costs. For operations and maintenance,  

GoS should commit financial resources to cover these expenses associated to the river works during 

the lifespan of the project to an amount of approximately $200,000/year. The O&M plan for the 

project should foresee such investments.  

Livelihoods:  

In order to make sure that selected Ecosystem Based Adaptation activities will continue after the 

project end, capacity building for upstream ecosystem enhancing activities as well as establishing 

producer groups is necessary. These groups will be at the forefront of protecting and revitalizing the 

water catchment areas, including through agroforestry projects, forest-pastoral systems and 

microbusinesses. Trainings will be designed to ensure interventions are maintained over the long-

term (preferably through partnerships with established organizations like CTA). As microbusinesses 

develop, stakeholders will facilitate market access links to the value chains of larger national and 

foreign-owned companies, ensuring business feasibility well beyond the duration of the project. In 

addition, commercial banks, such as DBS and government lending authorities via CSSP or quasi-

governmental organizations like SBEC should receive technical assistance to incorporate climate 

resilience into their lending criteria, and local construction companies will receive training in meeting 

new flood resilient building codes. Furthermore, the capacity of farmers to access financial resources, 

including through financial management training, will be enhanced through partnerships with several 

NGOs and government small business lending programs. 
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Collaboration with NGO’s should be sought through the Samoa Umbrella of Non-Governmental 

Organizations (SUNGO) which is a network of over 110 member organizations comprising of NGOs, 

CBOs, Civil Society Organizations (CSOs) and Trusts that provide alternative development options 

and assistance to community groups in Samoa has been, and continues to be consulted during the 

preparation of this project and will play a key role during the implementation of the project through 

upstream ecosystem response and outreach activities. Specific branche organizations, like Samoan 

builders associations, will need to be approached in order to promote measures among their members; 

for instance the use of the new Building Code.  

Programmes such as the CSSP that work closely with NGOs such as SUNGO, WIBDI and CBOs will 

also be involved in the upstream ecosystem based responses, thus ensuring that the results achieved 

by the GCF financed activities are sustained well beyond the lifetime of the project by these 

organizations. This project is therefore part of a broader suite of actions that the GoS is seeking 

support on in addition to its own resource commitments to address flood management from extreme 

events. GCF resources, once invested in the measures outlined in this proposal, will address a need 

that will not require additional investment for the next 30-40 years. 

Drainage: 

The project will support to upgrade nine drainage reticulation upgrades that were recognized to be of 

extreme importance for upgrading if flooding of the AUA was to be contained. The project will also 

include the upgrading of outfalls to move water away more quickly during a flood event. It was 

assessed that the annual O and M cost will be 1% of capital cost which is very reasonable. This will 

be done as a test and input for a more comprehensive Stormwater Masterplan, to be implemented at 

a later stage as one of the other Child projects (possibly in combination with wastewater systems).  

Capacity building: 

GoS seeks to pursue a programmatic ridge-to-reef approach with regards to reducing flood risk for 

Samoan society. As such, the current project is part of a bigger vision of the GoS – of extending GCF 

collaboration towards other related key areas of intervention including other vulnerable (sub-) 

catchments. In order for GoS to realize this vision, capacities need to be strengthened and information 

requirements need to be met to guide the implementation and maintenance needs and modalities of a 

number of related interventions after the project end. These include (a) investigating feasibility of 

flood retention reservoir (for flood buffering) and its operations and maintenance aspects; (c)  flood 

conduction of the Central Cross Island Road and how to minimize this; (d) the redesign of on-site 

wastewater systems in the Vaisigano catchment during flooding and inundation; (e) continually 

improve EBA options for flood mitigation through management of catchment land use allocation. 

Furthermore, government agencies and community groups involved in operations and maintenance 

of the technical solutions offered during the intervention should be trained on the particulars with 

regards to maintenance requirements of those solutions, so that capacity remains present after project 

end. 

At the central government level, the Climate Resilient Investment Coordination Unit (CRICU) within 

MoF should receive specific capacity building as part of efforts to prepare GoS for GCF direct access 

in the future. The lessons drawn from this project will also feed into the broader programme that GoS 

ultimately will be operationalizing over the coming years with GCF and other resources. The broader 

programme will work in a phased approach, treating both consecutive geographic zones (starting with 
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Vaisigano River Catchment to the Greater Apia Catchment and onwards to other macro- and micro-

catchments in Samoa), as well as prioritized themes (starting with integrated flood management).  

Programmatic approach: 

A body of knowledge will be developed through these interventions that will contribute towards more 

sustained climate resilient solutions across the Pacific where other islands are confronted with similar 

flood management challenges. It is important to emphasize that building a climate resilient flood 

management programme is a new field in Samoa and many parts of the Pacific. Information and 

awareness gaps are still significant in the country in terms of water management and locally 

appropriate solutions. Through monitoring of the effectiveness of the proposed GCF investments, 

awareness raising support, targeting all the islands, exchange visits (bringing island representatives 

from non-target islands), collection and dissemination of public health data at the village level by 

MoH, and organization of regional knowledge sharing events, the project builds national and regional 

knowledge on effective flood management processes and climate resilient hard and soft infrastructure 

options. Moreover, in the final year of the project, a technical assessment will be carried out by and 

expert to review the effectiveness of the flood management measures put in place in the project. 

Operations and Maintenance (O&M) 

O&M strategy (Annex XIII to the proposal) covers necessary budget for the 25 year period of project 

impact. All technical interventions in the project are accompanied with training of required 

government agency staff to ensure capacity to do maintenance. The Government of Samoa has made 

a commitment to ensure the sustainability of the investments by providing US$8 million in co-

financing. This amounts covers what is necessary for O&M for the period of 25 years, amounting to 

a total expected O&M expenditure of approximately US$320,000 per year. This amount is allocated 

by Ministry of Finance from the overall annual government budget to the executing partners. This 

covers material costs, training, and other O&M costs. The funds are in cash as it covers both material 

and staff costs. 
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6. Summary and Conclusions 

6.1. Summary 

The current feasibility study has been commissioned to provide background information and guidance 

for the elaboration of the first Samoan submission to the Green Climate Fund. The feasibility study 

treats the current and expected climate change impacts and scope the proposed intervention towards 

an adequately justified activity, to be worked out in a full GCF proposal according to the appropriate 

template. 

 

The feasibility study has shown that in light of current and ongoing activities as well as the assessment 

of vulnerabilities, the foreseen intervention should be scoped to protect vulnerable assets and 

livelihoods in the Vaisigano River Catchment area, being part of the Greater Apia Catchment area, 

against flashflooding during extreme weather events. In light of the existing spatial plans for the area, 

noted down in the Samoa City Development Strategy, Structure Plan and Apia Spatial Plan 

(2014/2015), the CIM-2 plan for Vaimauga district (currently being upgraded), as well as the 

Integrated Water Management Plan for the Greater Apia Catchment area (currently being developed), 

the GCF intervention can play a strong additional role in making sure that the foreseen hard and soft 

infrastructural measures and livelihoods approaches take the long term aspect of climate change into 

consideration. Another strong focus in the GCF approach is ensuring that vulnerable groups are 

included in the programme set up, so that the intervention not only protects assets and people, but 

also tries to create resilient livelihoods.  

 

Hard measures proposed have to do with making sure that infrastructure is flood-proofed to withstand 

the higher occurrence of heavy extreme weather events that may result in flashflooding: upgrading 

the streambed of the Vaisigano River (establishment of river walls and fortified embankments) and 

the bridges that cross it (Vaisigano, Leone and Lelata bridge) and their foundations, as well as 

improving drainage in the most vulnerable floodplain areas in Apia centre. Hardware for early 

warning will also be installed as part of upgrading CLEWS to accommodate flood warnings. Next to 

this, ecosystem based adaptation measures will be promoted in the upland areas: going from anti-

erosive measures to reforestation.  

 

Soft measures will deal mostly with awareness raising, capacity building, participatory planning, etc. 

of stakeholders in the Vaisigano River Catchment. For instance, entrepreneurship in agribusiness and 

flood related technology options can be promoted as a vehicle for more employment creation; this in 

collaboration with known partners like WIBDI and SBEC and private sector partners like Dr. 

Bronners and Skyeye. Involvement of the vulnerable population of the 18 identified flood-prone 

villages in the Vaisigano River Catchment will be in participator planning of ecosystem based 

activities within their territories (in line with the priory mentioned spatial plans) as well as seeking 

their labor for construction and maintenance activities relating to foreseen infrastructural intervention 

(building, groundwork, landscaping, waste management, etc.). Another strong focus will be on the 

provision of adequate and timely information from the Early Warning System (CLEWS) to field 

practitioners dealing with flood-related injuries and disease as well as evacuation. It has been proven 

that a short gain in response times can save lives, particularly among members of vulnerable groups.  

 

The approach taken within the proposed intervention is in line with the Strategy for Development of 

Samoa (draft 2017 – 2021), as well as the orientations of the new National Environment Sector Plan 

(2017 – 2021), and strongly builds on the achievements under the NAPA follow up projects. The 

intervention reacts to part of the elements outlined by the Government of Samoa in their letter to the 
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UNDP, requesting support in the elaboration of the first submission to the Green Climate Fund. In 

order to integrate more of the requested elements into a longer term approach, the GCF team has 

simultaneously been working on a Programmatic Approach, focusing on integrated flood 

management of not only Vaisigano River Catchment but the full Greater Apia Catchment and for a 

longer period of time. A first draft of this programmatic approach has been included in Annex 12.  

 

Respecting both the Environmental and Social Impact Assessment and Management, as well as the 

Gender and Inclusion Assessment and Action Plan and the Stakeholder Engagement Plan that have 

been elaborated at the time of the feasibility study and are integral parts of the proposal, the currently 

proposed intervention. 

 

6.2. Conclusions 

Notwithstanding the leaps advances that Samoa has made with regards to Disaster Risk Reduction 

and Management, Climate Change Adaptation and Flood prevention and control, certain persistent 

problems hinder further developments. The following problems have been identified through a desk 

study of relevant documentation and in discussions of a UNDP team of expert that was invited to 

prepare the way for the first submission of Samoa to the Green Climate Fund (mission report 

UNDP team of experts, 2016).  

 

1. Tropical storms and cyclones (damaging winds, rainfall, flooding, swells, and storm surges) 

have caused significant economic and social losses at the national (infrastructure) and household 

level; although according to climate change predictions the frequency of such events is bound to 

decrease, the severity of the events is expected to increase. More flooding and higher damage rates 

are expected. 

 

2. During extreme weather events (1-in-100 year events such as Cyclone Evan (that are bound 

to occur more frequently with climate change)), the Apia Urban Area is most prone to flooding, 

particularly by excess water flowing through the Vaisigano River, causing both loss of livelihoods, 

homes as well as vital assets (hospitals, energy and telephone network, access and evacuation routes 

for ambulances, firefighters, etc.).  

 

3. Bridges, roads and drainage – as well as other infrastructural works - are not able to withstand 

and/or cope with high volumes of rainfall during extreme weather events as have been forecasted for 

the longer term.  

 

4. Upstream land degradation and unconducive agricultural land use practices and landscaping 

in the Greater Apia Catchment area, as well as the high surface of built environment in the Vaisigano 

subcatchment in particular, cause low infiltration of rainwater in the catchment areas.  

 

5. Excess water is flash-flooding along roads and river streambeds, bringing along debris (torn 

up houses and uprooted trees) that have a demonstrated high damaging effect on infrastructure 

downstream that can set back economic development in Samoa significantly, as has been calculated 

after various flooding events, last but not least Cyclone Evan (Post-Disaster Needs Assessment).  

 

6. Such damages incurred during cyclones in the past have demonstrated that extension of the 

current bridges across the Vaisigano River (Vaisigano, Lelata, Leone bridges), as well as fortification 

of the riverbanks, is needed to allow for increased channel capacity and minimize risk of damage of 

increased water flows. 
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7. Currently, the flood plains in Apia Urban Area are flooded at practically every extreme 

weather event, causing a significant number of households and businesses to suffer economic losses 

as well as higher risk of health-related issues such as water- and vector borne diseases, flood-related 

injuries and traumas when water stagnates for prolonged periods of time during and after floods. 

 

8. Due to limited experience with integrated spatial planning tools that allow for climate change 

adaptation and disaster risk management, particularly with regards to flooding, GoS is still grappling 

with the most effective approach to prevent and control flooding and prepare for remedial measures 

once such flooding inevitably occurs during extreme weather events. This despite the leaps made with 

the Vaisigano River Watershed Plan (1991), the Flood Management Plan and Demonstration project 

for the Vaisigano Catchment (2007), the City Development Strategy (2015) for the Apia Urban Area 

and the CIM-2 plan for Vaimauga District and Integrated Water Management Plan for the Greater 

Apia Catchment (both currently in elaboration). Cross-sectoral approach in the Vaisigano Catchment 

needed with logical planning of drainage, assessing feasibility of better storage of both rain- and 

wastewater, EWS and raising awareness among vulnerable populations, as well as capacity building 

for key stakeholders. 

 

9. Without strong participation of civil society and private sector, it will be difficult to ensure 

that while implementing integrated flood management measures, vulnerable groups within the 

Vaisigano River sub-catchment will not continue to lose livelihoods due to negative effects of climate 

change. Involving them in catchment protection while at the same time providing them with 

alternative income generating activities is key to the success of any integrated flood management 

initiative in the densely populated sub-catchment. 

 

With the proposed intervention resulting from this feasibility study, the above mentioned challenges 

can be tackled for the long term.  

 

Proposed Flood Mitigation Interventions 

The following activities are proposed to provide an integrated flood management scheme for the 

Vaisigano catchment. 

 

1. Develop feasibility studies for planning key infrastructure investments: 

a. Review the interdependence of flood mitigation options 

b. Conduct feasibility studies for a flood retention reservoir in Vaisigano River; 

c. Conduct feasibility studies for flood-proofing Central Cross Island Road; 

d. Conduct feasibility studies for Apia Integrated Sewage system 

2. Establish early warning and health surveillance systems 

3. Conduct awareness raising campaigns 

4. Undertake channelization of Segment 2, 3 and 4 of the Vaisigano River streambed to 

increase channel capacity in line with existing proposals, following completion of the first stage 

Segment 1 of channelization currently being initiated 

5. Establish ecosystem responses upstream  for decreased flows during extreme weather events  

6. Construction upgrade of Lelata Bridge to be clear of flood flows 

7. Construct extension of proposed floodwalls at Leone Bridge to be compatible with existing 

proposals for channelization of the lower (Segment 1) reach of the Vaisiganon River 

8. Develop Urban Stormwater Masterplan 

9. Upgrade priority drainage assets to reduce flood risk in the central business district 
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Annexes 

Annex II (a): First draft of programmatic approach for Samoa.  

Annex II (b): Overlay and Market analysis of a Diversified market and livelihoods within Vaisigano 

river catchment and flood plains 

Annex II (c): Overview of how the long term development goals of the draft NESP related to 

integrated flood management. 

Annex II (d): Updated Flood Study of Vaisigano Catchment 

Annex II (e): Integrated Watershed Management Plan for Greater Apia – Flooding and Drainage  

Annex II (f): Assessment of the Lelata bridge replacement 

Annex II (g): High level assessment of the flood detention dam 

Annex II (h): A ToR for the full feasibility for Apia flood storage 

Annex II (i): Example of MoU with SBEC/DBS to be used as basis for MoU Activity 2.2 

 


