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Executive Summary  
 
Colombia is exposed to climate related events. Hydrometeorological hazards such as 
avalanches, floods, flash floods, prolonged dry periods have had the greatest impact on the 
national territory. During the period 2010 - ςπρρȟ ÔÈÅ Ȭ,Á .ÉđÁȭ ÐÈÅÎÏÍÅÎÏÎ ÃÁÕÓÅd serious 
damage in much part of the territory and generated serious social, economic, environmental 
and political impacts. Because of the magnitude of the disaster, the government declared an 
economic, social and ecological emergency (Decree 4579 of 2010) and created the Disaster 
Fund Management (Decree 4709 of 2010) and later the National Disaster Risk Management 
Fund (Spanish acronym FNGRD). Since then, the government has been strengthening national 
institutions in order to support the resilience of the population to climate risks, improve 
safety, welfare and quality of life and contribute towards sustainable development. 
 
According to the Third National Communication (TCNCC), climate change scenarios to 2100 
indicate that the country as a whole would be affected by climate change and the behaviour 
of temperature and rainfall would be variable in all regions of Colombia. This implies that 
each region should take different measures to address the potential impacts of climate 
change. A gradual change in temperature and precipitation in the country generated by 
climate change could increase impacts of climatic variability phenomena such as El Niño or 
La Niña on territories and sectors, which have a greater impact on the territory, and 
consequently on human health, the rural economy and overall regional competitiveness. 
 
La Mojana Region was one of the most affected during the occurrence of the most recent ENSO 
events. Floods and prolonged dry periods have caused loss of livelihoods and affected water 
access and health. Additionally, floods have caused significant damages in vital infrastructure 
(houses, agricultural lands, schools, hospitals, roads) and human lives. 
 
La Mojana is a strategic region for the national territory. It has a critical role to play with the 
productivity of wetland areas, with the environmental function of regulating the channels of 
the Magdalena, Cauca and San Jorge rivers, mitigating flooding and balancing sedimentation, 
and providing other critical functions for maintaining the ecological balance of the Caribbean 
Coast. 
 
The National Adaptation Fund is currently leading the implementation of the Action Plan for 
La Mojana that envisages a radical change from the past retroactive and disaster recovery 
investments solely focusing on flood protection infrastructure that proved to be inefficient. 
The Action Plan promotes an integrated approach that combines adaptive infrastructure, 
resilient water management, sustainable agricultural productive activities, territorial 
planning and effective EWS combined with institutional strengthening. 
 
In this context, the paradigm shift potential of this project lies in implementing a model that 
shifts from a flood protection infrastructure focus with a retroactive disaster recovery 
approach, to a preventive risk management, holistic and integrated approach. This 
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represents a new model for climate resilient regional development in the country that 
combines structural measures with livelihood-focused and ecosystem-based adaptation 
solutions. In the case of La Mojana this integrated model will mean complementing baseline 
infrastructure investments (adaptive housing, flood protection structures) with the proposed 
community managed water supply solutions for year-round access of safe water, adaptive 
measures in a set of agriculture production activities by smallholders, wetland restoration 
for enhanced flood and drought regulation functions, as well as institutional capacity building 
for climate early warning processes. Another key feature of the holistic approach is the 
integration of actions in various levels, from site specific to landscape level, and from 
community to local, regional and national institutional levels. 
 
Complementing actions of the Action Plan for La Mojana led by NAF, this project would focus 
on promoting an integrated approach to water resource management, that complements 
interventions of the Action Plan for La Mojana1, led by the national government through NAF. 
In order to be effective interventions would aim four main results: 
 
1. Systemizing knowledge of the impacts of climate change on water management for 

planning: This output would ensure that resulting knowledge of the project is managed 
and disseminated effectively to enhance decision making at local level, long term planning 
to streamline adaptation in the region and provide relevant lesson learned and 
instruments that contribute to public policy on adaptation to climate change and 
wetlands management at national level.  
 

2. Promote climate-resilient water resources infrastructure and ecosystem restoration by 
vulnerable households and communities: This output would be focussed on providing 
regional long-term water management solutions to the rural communities in La Mojana.  
The output would combine solutions to ensure long-term water supply and reduce local 
population vulnerability to floods and prolonged dry periods by increasing access of rural 
populations access to drinkable water sources and improve wetlands management, 
including the implementation of practices to reduce impacts of unsustainable agriculture 
on wetlands. 

 
3. Improved early-warning systems for climate resiliency: This output would enhance 

existing early-warning and forecasting infrastructure, improve monitoring and 
forecasting local and national capacities and promote tailored mechanisms to 
disseminate and communicate relevant climatic information. 

 
4. Enhance rural livelihoods through climate resilient agroecosystems: This output will 

focus on improving water management practices by increasing efficiency of water use for 
agroecosystems, promoting agro-diverse and climate resilient crops, supporting research 
on varieties adapted to prolonged dry seasons and implementing a rural extension 
program to increase local capacities for integrated management of water in La Mojana.  

 
Direct beneficiaries of this project would be the rural population of the eleven municipalities 

                                                             
1 http://sitio.fondoadaptacion.gov.co/index.php/el -fondo/macroproyectos/la -mojana/plan-de-accion 
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of La Mojana (203,918 inhabitants) through improved living standards associated with 
sustainable provision of reliable and safe drinking water. Indirect beneficiaries would be a 
further 201,707 beneficiaries include the total population of La Mojana (405, 625 
inhabitants) that will benefit with information resulting of the early warning systems and 
better planning practices implemented by their local governments. 
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1 Analysis of the situation: Climate Risk Profile of Colombia  
 

1.1 Country Background: Development context and challenges  
 
4ÈÅ 2ÅÐÕÂÌÉÃ ÏÆ #ÏÌÏÍÂÉÁȭÓ National Development Plan 2014-2018 Ȱ4ÏÄÏÓ ÐÏÒ ÕÎ ÎÕÅÖÏ 
ÐÁþÓȱ ɍ%ÖÅÒÙÏÎÅ ÆÏÒ Á ÎÅ× ÃÏÕÎÔÒÙȟɎ ÁÉÍÓ ÔÏ ÂÕÉÌÄ Á ÐÅÁÃÅÆÕÌȟ ÅÑÕÉÔÁÂÌÅ ÁÎÄ ÅÄÕÃÁÔÅÄ ÃÏÕÎÔÒÙȟ 
in harmony with the purposes of the National Government, with the standards of the 
Organization for Economic Cooperation and Development economic (OECD), and the long-
term planning vision provided by the post-2015 Development Agenda. 
 
Colombia is exposed to climate related events. Hydrometeorological hazards such as 
landslides, floods, flash floods, prolonged dry periods have had the greatest impact on the 
national territory. During the period 2010 - 2011, ÔÈÅ Ȭ,Á .ÉđÁȭ ÐÈÅÎÏÍÅÎÏÎ ÃÁÕÓÅÄ ÓÅÒÉÏÕÓ 
damage in much part of the territory and generated serious social, economic, environmental 
and political impacts. Because of the magnitude of the disaster, the government declared an 
economic, social and ecological emergency (Decree 4579 of 2010) and created the Disaster 
Fund Management (Decree 4709 of 2010) and later the National Disaster Risk Management 
Fund (Spanish acronym FNGRD). Since then, the government has been strengthening national 
institutions in order to support the resilience of the population to climate risks, improve 
safety, welfare and quality of life and contribute towards sustainable development. 
 
#ÏÌÏÍÂÉÁȭÓ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÔÏ ÃÌÉÍÁÔÅ ÅÖÅÎÔs is related largely to climate variability . 
Development challenges such as poverty, inequity, degradation of ecosystems, violence and 
unsustainable land use have aggravated vulnerability of local populations in some areas of 
the country. In spite of important advances to reduce the vulnerability of exposed population 
and assist effectively during emergencies, an innovative approach to promote climate 
resilient territories is needed. The selected approach needs to complement and integrate 
with existing programs and development plans. This includes systematically mainstreaming 
climate change adaptation into national policies, territorial planning instruments and 
sectoral management practices.  
 
To address development gaps the state promotes the creation of "plan contracts or peace 
contracts," as an instrument to coordinate efforts of the local and national government 
towards common development objectives. According to the National Department of Planning 
(DNP) "Plan-Contracts are useful for identifying strategic issues for integral and joint 
development of the population and the territory with a long-term approach, focusing on the 
following objectives: a) coordination and coherence between the strategic priorities of the 
National government and the regional and local policies formulated related to the 
development vision; b) concerted implementation of programs and investment projects, the 
provision of public services and the exercise of powers and functions jointly performed by 
ÔÈÅ ÔÅÒÒÉÔÏÒÉÅÓȢȱ 
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1.1.1 Incomes  
 
Although ColombiaȭÓ Gross Domestic Product is US$ 5,275, 27.8% of its population lives in 
poverty and 7.9% in extreme poverty2. Colombia has made significant progress in reducing 
poverty, which in the period 2002 ɀ 2015 reduced 21.9 percentage points, from 249.7 to 2015 
27.8%. The departments with the highest rates of monetary poverty are Choco, La Guajira 
and Cauca areas within the La Mojana region targeted through this project. Although poverty 
figures show a marked decline in recent years, and Colombia is considered a country with a 
high Human Development Index (0.720)3, it has a high Gini Inequality Index (0.522), although 
it has declined in recent years, it represents values similar to those observed in 19894,5. 
 
Colombia is one of the fastest growing countries on the region thanks to an effective 
macroeconomic, fiscal management and active promotion of free trade agreements in the last decade. 
In 1990, Colombia had a GDP per capita of only US$1,175, which increased to over US$6,000 
by 20156. Nevertheless, the country has been affected by the global economic slowdown. 
Extractive sector has been the most affected sector, while services remained the main driver 
of growth. On the demand side, household consumption drives the economic activity, exports 
represent around 15% of the GDP and petroleum is the main export, making over 45% of 
Colombia's exports.  
 
The national government has focused on bolstering Colombia's commercial ties and boosting 
foreign investment. Colombia has signed or is negotiating Free Trade Agreements (FTA) with 
more than a dozen countries, is an active member of the Andean Community and founding 
member of the Pacific. In 2013, Colombia began its accession process to the OECD. 
 
The country still depends heavily on energy and mining exports and therefore is still 
vulnerable to commodities markets and its development is stymied by inadequate 
infrastructure, high inequalities (53.5 GINI index for 2015) and poverty (27.8% living below 
the poverty line in 2015). Real GDP started to drop in 2015 after an average growth of 4.8% 
per year from 2010-2014. All three major ratings agencies upgraded Colombia's government 
debt to investment grade in 2013 and 2014, which helped to attract record levels of 
investment, mostly in the hydrocarbons sector.  
 
Government income, have declined drastically due to the declining of oil prices in recent 
years. In 2014, Colombia passed a tax reform bill to offset the lost revenue from the global 
drop in oil prices. Nowadays this tax reform is being updated in order to, among others, help 
to finance the implementation of the peace deal between FARC and the government. 
Colombian officials estimate a peace deal may bolster economic growth by up to 2%. 
 

                                                             
2 Data by the National Statistics Department (Spanish acronym DANE) 
3http://hdr.undp.org/es/data 
4 http://www.dane.gov.co/files/investigaciones/condiciones_vida/pobreza/cp_pobreza_15.pdf 
5 http://datos.bancomundial.org/indicator/SI.POV.GINI?locations=CO 
6 http://data.worldbank.org/country/colombia 
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While the government has tried to reduce the negative impact of lower incomes through 
reduction in the public expenditure, GDP and foreign direct investment fell in 2015 and the 
El Nino weather phenomenon caused food and energy prices to rise, with inflation spiking to 
6.8%. Unemployment has continued to decrease and hit a record low of 8.9% in 2015, but the 
rate is still one of Latin America's highest.  
 
While agriculture sector contributes an average of 6.2% of total GDP, this sector generates 
16.3% of employment in the country7. According to the agricultural census, the country has 
more than 42 million hectares suitable for agricultural and forestry activities, rural 
municipalities comprised 84.7% of the territory and 30.4% of the Colombian population lives 
in rural areas8.  Farming Colombia accounts for around 62.5% of the whole agricultural 
sector GDP, although in agriculture has lost share in total GDP in the last years, having had an 
annual average growth of 2.1%, below the national average of 4.3% (DANE, 2014). The 
development of the agricultural and rural sectors is considered one of the engines of the 
country's pursuit of sustainable development targets. The sector continues is an important 
source of employment, mainly for the rural population. In 2012 agriculture directly employed 
2.5 million people and indirectly generated another 4.8 million jobs, which together 
represented 36% of the country's employed population (MADR, 2013).  
 

1.1.2 Climate  
 
Colombia´s climate is determined by its equatorial position, the presence of the Andes 
Mountains and the location within the Inter -tropical Convergence Zone (ITCZ). Differences in 
altitude determine weather conditions of most part of the national geography, specifically the 
Andean region. 
 
Displacement of the ITCZ directs two types of temporal behaviour of the rains, the bimodal, 
characterized by two rainy periods interspersed with two dry ones, and the monomodal, 
characterized by a rainy period of Long duration and a dry one also of long duration. In the 
north of the country the rainy season extends from June to November, in the east from April 
to November and in the south of the country from November to April (IGAC, 2008). 
Consequently, the intra-annual hydrological regime in Colombia is characterized by dry and 
wet periods, which determine monomodal and bimodal regimes depending on the existence 
of one or two dry and / or humid periods (IDEAM, 2014). 
 
Altitudinal changes in temperature determine thermal zones. Lower areas between 0 to 800 
m are normally characterized by an average annual temperature above 24ºC, and represent 
80% of the territory. Higher areas from 800 to 1800 m have an average annual temperature 
that varies between 24ºC and 18ºC and extends to 10% of the territory. Areas up to 1,800 m 
are colder and temperature varies between 18ºC and 12ºC; after 2,800 m average 

                                                             
7 DANE, 2014 
8 DNP-MTC. 2014. Mission for the Transformation of the Countryside. https://colaboracion.dnp.gov.co/CDT/ 
Agriculturapecuarioforestal%20y%20pesca/El%20CAMPO%20COLOMBIANO%20UN%20CAMINIO%20HACIA%20EL%2
0BIENESTAR%20Y%20LA%20PAZ%20MTC.pdf 

https://colaboracion.dnp.gov.co/CDT/
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ÔÅÍÐÅÒÁÔÕÒÅ ÉÓ ÂÅÌÏ× ρςΞ#Ȣ 4ÅÍÐÅÒÁÔÕÒÅ ÄÏÅÓÎȭÔ ÖÁÒÙ ÍÕÃÈ ÄÕÒÉÎÇ ÔÈÅ ÙÅÁÒ ÂÕÔ ÖÁÒÉÁÔÉÏÎÓ 
during the day can be more than 10 degrees, especially in the higher areas (IGAC, 2008). 
 
The tropical climate is characteristic of the Amazon rainforest, north Pacific coast and the 
Central Valley of Magdalena. In the south of the Pacific coast and in the Caribbean coast, as 
well as in specific areas of the interior, the monsoon tropical climate predominates, marked 
by a short dry period. The tropical savannah conditions, with wet and dry seasons alternately, 
predominate in the lowlands of the Atlantic coast, in the region of Los Llanos and in the upper 
part of the Magdalena Valley. The dry season usually goes from November to April while the 
wet season runs from May to October, the latter with short intermediate dry periods. A drier 
climate can be found on the Caribbean coast, from the Gulf of Morrosquillo to the La Guajira 
Peninsula in the northeast, with two humid periods (April and October to November) that 
rarely exceed 750 mm per year. Only 1% of the territory is considered arid. 
 
Rainfall volumes vary considerably across regions. The driest region is located in the 
Municipality of Uribia on the Guajira peninsula, with an average annual precipitation of 267 
mm, which contrasts with the large volumes recorded in the Pacific region, particularly in the 
department of Choco, where Precipitation exceeds 9000 mm per year (IGAC, 2002). High 
rainfall volumes, exceeding 4000 mm per year, also occur on the outer slopes of the Eastern 
and Western ranges, and in the Catatumbo region (IGAC, 2008). 
 
El Niño and La Niña are the inter-annual climatic variability events with more influence in 
the country due to the generation of extreme events of temperature and precipitation. Most 
well-known episodes of shortages of water for the energy sector of the country and the 
frequent floods of the Magdalena basin, where La Mojana regions is located, are associated to 
these phenomena  
 

1.1.3 Water management  
 
Due to its geographical location, topography and a wide variety of climatic regimes, Colombia 
is among the countries with the greatest richness of water resources in the world. However, 
the most populated areas and more important socioeconomic activities are located in regions 
with low water supply, have unsatisfied water needs and ecosystems have suffered anthropic 
impacts that have affected water availability and quality.  
 
Water richness of Colombia is evidenced by an extensive river network that covers the whole 
country as well as water bodies; favourable conditions for the storage of groundwater; and 
large areas of key ecosystems for the regulation of the resource such as wetlands and moors 
(IDEAM, 2014). The Colombian water availability  can be quantified by means of runoff and 
yield values and is manifested by a dense surface fluvial network (with an annual runoff of 
2084 km3 equivalent to a flow of 67000 m3/s), which, depending on certain conditions is 
favourable for the storage of groundwater.  An estimated 38 km3 are stored in marshes, 
lagoons, lakes and reservoirs (IDEAM -SIAC, 2001). 
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Configuration of the Colombian territory is divided into five major regions, determined by 
five hydrographical major zones: Caribbean, Magdalena ɀ Cauca (where La Mojana Region is 
located), Amazon River, Orinoco River and Pacific. Each of them has its own characteristics 
in terms of area, direction in which drain its waters, climate, vegetation, length and flow of 
the rivers. 
 
The Caribbean hydrographical zone and the Magdalena - Cauca are the most important of the 
country, and are the ones with more influence in the hydrological dynamics of La Mojana. 
Rivers such as Magdalena, Cauca, San Jorge, Atrato, Sinú and their tributaries, run from south 
to north and the great inter-Andean valleys feeding these zones to end in the Caribbean 
Ocean. This hydrographical zone has an extension of 374,000 square kilometres and water 
availability of 453,914 Mm3 in an average year (IDEAM 2014). The whole area is an important 
complex of exchange between regions. The Magdalena - Cauca zone has differences between 
the basins of the two rivers, which are separated by the Central mountain range. In the Cauca 
river basin, the value of the runoff increases as it moves downstream from 960 mm/year to 
1,500 mm/year. Conversely, in the Magdalena river basin, the runoff decreases as it advances 
towards its mouth, from 1,000 mm to 450 mm/year. These runoff values are equivalent to 
about 580,000 million cubic meters per year in the Magdalena-Cauca basin (Guhl 2008). 
Regarding sediments, it is important to highlight that the Magdalena River transports 
annually 138 million tons of sediment in suspension, 46% of the national total (IDEAM -SIAC, 
2001).  
 
The hydrographical zones with high water surpluses are Amazonas (88% of its area) and 
Pacific (67% of its area). The largest water surpluses of the Caribbean Region are observed 
in the Atrato river basin and the Magdalena-Cauca area (IDEAM 2014), which include the 
important flooding areas as La Mojana, el Dique Channel and the Depresion Momposina. 
Regions with the greatest water deficit are located in the Caribbean watershed, in La Guajira, 
where the aridity index goes from highly deficit to deficit in river basins that drain directly to 
the Caribbean and the Rio Ranchería. Moderate aridity values are reported in the Catatumbo 
(in the Caribbean), Bajo Cesar (Magdalena-Cauca area) and the Sumapaz River. In the south 
of the country, the basins of the Garagoa, Chitagá, Orinoco and Guáitara rivers in the Pacific 
also show a moderate aridity index (IDEAM 2014). 
 
Marshes and other similar bodies of water are important reservoirs of water at national level 
and represent 5,622,750 hectares, which are mainly found in the departments of Bolívar and 
Magdalena. The lakes represent about 22,950 ha and flooded savannahs cover a total area of 
approximately 9,255,475 ha, located in the departments of Amazonas, Guainía and Guaviare. 
Flooded forests represent approximately 5,351,325 million hectares and are located in the 
Orinoquia, Amazonia, under Magdalena and less so in the Pacific zone. The Caribbean region 
is of great importance because of the presence of 71% of permanent or semi-permanent 
wetlands, specifically in the Momposina Depression Complex (including La Mojana), the 
Magdalena Medio Complex and the Atrato River Complex (Ministerio del Medio Ambiente - 
Instituto Alexander Von Humboldt 1999). 
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Water demand for agricultural use is the highest in Colombia (54%); domestic uses demand 
just the 29%, while industrial uses, livestock and services represent 13%, 3% and 1% 
respectively. The cities with the highest demand for domestic uses are Bogotá, Cali, Medellin, 
Barranquilla and Cartagena. Demand for agricultural use is concentrated mainly in the 
departments of Tolima, Boyacá, Cauca, Cundinamarca, Huila, La Guajira, Nariño, Norte de 
Santander, Santander and Valle del Cauca. The highest demand required by the industry is 
concentrated in industrial centres such as Bogotá, Medellin, Barranquilla and Cali. 
 
Studies at national level made it evident that there is an affectation of the quality of the water 
resource with the consequent effect on the availability for different uses, with greater 
intensity in certain zones and bodies of water. Low availability of dissolved oxygen and high 
levels of total suspended solids, coliforms, hydrocarbons and orthophosphates are the main 
factors affecting water quality.  Magdalena basin has specific affectations derive from the bad 
quality of the Bogota River, the industrial activities in Barrancabermeja and the lower part, 
from El Bunco through the sedimentation zone in the Momposina depression, due to the 
contribution of suspended solids from the middle basin. Cauca River has also quality 
affectation in areas close to Popayan, due to the impact of the sanitary landfill of the city and 
Cali by the industrial and domestic dumping. In the mid part the river is receive contributions 
of solids and organic matter from the agro-industrial zone of the main cities and the incidence 
of tributaries coming from the coffee producers departments. Cauca River has also some 
problems of contamination with heavy metals because of gold mining in the mid part 
(Antioquia). 
 
Regarding the water supply sources, the National Study of the Water shows that 265 of 318 
municipal headwaters with probability of shortages are supplied exclusively from surface 
water, whether from rivers, streams, pipes, springs or cisterns. 24 are supplied only with 
groundwater (deep wells), 11 depend on surface and underground sources, and 14 obtain 
water from reservoirs water and 4 buy water. The remaining 265 are supplied exclusively 
from surface water, whether from rivers, streams, pipes, springs or cisterns (IDEAM 2014). 
The 318 municipal headwaters that present a high probability of shortages are found in 
basins where supply is in low value ranges. In this regard, the Magdalena-Cauca 
hydrographical area, which include La Mojana, that possess 13.4% of the total national 
supply, provides water to 70.7% of the supplying basins, meaning that 224 municipal 
headwaters are under shortages risk depending on climate variability. 
 
Integrated management of the water resources implies challenges related to the management 
the deficit and the excess of water, degradation of watersheds and pertinence of the hydraulic 
projects. Unplanned growth of demand on a limited supply, conflicts over water use, and 
inadequate actions to manage risk by socio-natural events have increased human 
populations vulnerability. 
 
Water deficit generates problems of availability and lack of supply with its consequent 
harmful effects on the quality of life of human populations and their economic activities. 
Excess of water due to higher precipitation and climate events generates floods, flash floods 
and landslides that affect the water supply by contaminating water sources with sediments 
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and destroying water supply and distribution systems. Floods also generate direct impacts 
on the availability, continuity and quality of the water to be supplied, in addition to the 
economic costs involved in, recovery, rehabilitation and reconstruction of the infrastructure . 
According to the National Policy of Integrated Water Management, the risks associated to 
water resources are: 1) risk of shortages of water for human consumption, production 
activities and ecosystem conservation; 2) risk of prolonged dry periods and desertification; 
and 3) the risk for contamination, affecting ecosystems and human populations.  
 

1.1.4 Climate change scenarios 
 
According to the Third National Communication (TCNCC), climate change scenarios to 2100 
indicate that the country as a whole would be affected by climate change and the behaviour 
of temperature and rainfall would be variable in all regions of Colombia. This implies that 
each region should take different measures to address the potential impacts of climate 
change. 
 
The most optimistic climate change scenarios for the country9 for the periods 2011-2040, 
2041-2070 and 2070-2100 forecast that average temperature increases between 1 ° C and 
1.5 ° C. In scenarios when GHG emission levels increases (as is most likely), the average 
annual temperature in Colombia could increase gradually at 2.14ºC by the end of the 21st 
century (year 2100). The highest temperature increases for the Period 2071-2100, are 
expected in the departments of Arauca, Vichada, Vaupés and Norte de Santander (+2.6 ° C). 
 
Rainfall scenarios suggest a decrease of 10-40% in the Caribbean and the Amazon and an 
increase of 10-30% in central and northern regions. The highest increases rainfall was 
expected in the coffee-growing region, the highlands of Cundinamarca and Boyaca and the 
upper basin of the Cauca River. According to the analysis of the TNC of Colombia, in the 
Orinoco region and in the rest of the country, the precipitation changes would be around +/- 
10%.  
 
In a scenario in which the levels of global GHG emissions increase temperature by 2.14oC in 
2100 (2071-2100), a further increase in temperature in the departments of Arauca, Vichada, 
Vaupes and Norte de Santander is expected (+ 2.6oC). The increase in temperature will bring 
significant impacts associated with sea level rise, glacier retreat, reduced area of moorland, 
reduced agricultural productivity , and potential increased incidence of extreme weather 
events. 
 

1.1.5 Climate change impacts 
 

                                                             
9 IDEAM, PNUD, MADS, DNP y Cancillería. 2015. Escenarios de Cambio Climático para Precipitación y Temperatura para 
Colombia 2011-2100 Herramientas Científicas para la Toma de Decisiones [Climate Change Scenarios for Precipitation 
and Temperature Colombia 2011-2100 Scientific Tools for Decision Making] ς Estudio Técnico Completo: Tercera 
Comunicación Nacional de Cambio Climático [Complete Technical Study: Third National Communication on Climate 
Change]. 
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A gradual change in temperature and precipitation in the country generated by climate 
change could increase impacts of climatic variability phenomena such as El Niño or La Niña 
on territories and sectors, which have a greater impact on the territory, and consequently on 
human health, the rural economy and overall regional competitiveness. Regions of the 
country where a gradual increase in temperature and decreases in precipitation are expected 
can be severely affected in the years where the El Niño phenomenon occurs, which typically 
reduces precipitation. In the same way, regions with rainfall increases could be more affected 
by La Niña (IDEAM et a. 2015). 
 
Increases in precipitation in part of the national territory may increase the likelihood of 
landslides, floods and disruption to the infrastructure of water supply and roads. For the 
period 2070-2100 an expected reduction in precipitation (10-30%) in 27% of the territory 
could accelerate and intensify the processes of desertification and loss water bodies. 
 
At national level, the consequences of increases in sea level would compromise not only part 
of the borders (by changes in the coastline), but also by affecting municipalities and cities. In 
these areas, a number of climate change induced impacts have been observed including 
accelerated glacier retreat, the reduction of the area of natural paramos (which depend a 
great amount of the aqueducts in the country), reduction in agricultural productivity, and the 
impact of extreme climate related events (IDEAM et a. 2015). 
 
Temperature increases, rainfall reductions combined with land use changes could accelerate 
and intensify desertification processes, decrease the productivity of agricultural soils and the 
loss of water sources and streams. Likewise, it can cause greater incidence of heat waves 
especially in urban areas, loss of water sources and streams, with consequent impacts on 
human health, agricultural and forestry production. On the other side, increases in rainfall 
intensified by changes in land use could increase the possibility of landslides, alteration of 
groundwater aqueducts and damage to road infrastructure in mountain areas, as well as 
flooding in flat areas of the country (IDEAM et a. 2015). The Caribbean would be one of the 
regions most affected by desertification in extent and intensity is, which presents superficial, 
slightly evolved and neutral to basic pH, resulting from a climate where evapotranspiration 
dominates over precipitation, which favours the accumulation of salts in the surface horizons. 
 
According to the Second National Communication (2010) In the Caribbean region, where La 
Mojana is located, there is a trend in the increased frequency of tropical cyclones. This is 
related to the occurrence and greater frequency of these systems that cross through lower 
latitudes in the Caribbean Sea region and closer to the Colombian continental zone. Between 
1951 and 2005 there was a positive trend towards an increase in tropical storms and 
hurricanes in the Caribbean Sea. Between 1979 and 2005, the three types of tropical cyclones 
(depressions, storm and hurricanes), exhibited an increasing tendency in occurrence. Global 
warming is likely to be contributing to hurricanes being more destructive and more frequent.  
 
Due to the influence of the ITCZ, climate related disasters are generally associated with 
hydrometeorological events, which according to climate change scenarios will be more 
intense and frequent. These events have already generated cumulative losses greater than 
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those associated with seismic events and eruptions10. For example, La Niña generated in 
2010-2011, one of the greatest disasters in the history of the country, causing damages up to 
$ 8.6 billion, about 3% of the national GDP, according to estimates by the IDB and ECLAC 
(2012). 
 
The growth of the population and property exposed are determinant risk factors linked to 
poverty and institutional capacities to respond and recover from a disaster. Municipalities 
with critical conditions of relative vulnerability are those with the highest rates of Unsatisfied 
Basin Needs (UBN) and are found mainly in the Pacific and Caribbean regions. Decisions on 
planning, management and investment have had important effects on factors such as 
exposure and vulnerability. The vulnerability in areas susceptible to floods, landslides and 
flash floods has increased because of deforestation, soil erosion and inadequate occupancy 
processes, associated with local institutional and management  capacities. 
 
In Colombia, the performance of production systems has been linked to the unsustainable use 
of the resource base, such as soil and water, generating vulnerability of social and ecological 
systems to environmental changes such as climate change. Water shortages, pollution, floods, 
prolonged dry periods and lack of productivity are more and more common in different areas 
of the country. Factors as insufficient climatic information and lack of early warning systems 
have affected local response11 resulting in important economic losses, little productivity and 
low competitiveness of economic sectors12. In response to these issues national government, 
through the Ministry of Environment, has promoted the involvement of development sectors 
in the design and implementation of climate change adaptation plans and low-carbon 
development strategies, and is envisaging the implementation of a wider green growth 
strategy aimed to protect and ensure sustainable use of natural resources, improve 
environmental quality, achieve a resilient economic growth and reduce vulnerability to 
disasters risks and climate change.  
 
Regarding economic costs of climate-related extreme events, there is evidence that, climate-
related disasters and their consequences were associated with long-term GDP declines of 
1.5%. The percentage of population and infrastructure in areas at risk of flooding is a 
determinant of the rate of disasters (Calderon et al 2014). National studies estimate that the 
aggregate impact of climate change on the country's economy would be negative, taking into 
account IDEAM's future climate scenarios. Average annual GDP losses of 0.49% are expected 
counting only on the impacts of specific sectors for the period 2011 to 210013. This means 
that each year GDP would be 0.49% lower than in a macroeconomic scenario without climate 
change. The most pessimistic scenario is the A2, with an average annual loss of 0.50%, while 
the most optimistic scenario is the A1B with losses of 0.48%. It is important to take into 
account that the analysis was only performed on subsectors of the economy, which together 
sum a total 4.3% of total GDP (DNP 2014). 

                                                             
10 DNP-MTC. 2014. Idem 
11Identified in the Strategy of Agricultural Sector Adaptation to Climate Phenomena (DNP y MADR 2015). 
12DNP-MTC. 2014. Idem 
13Climate change scenarios for Colombia used in this study were those developed by IDEAM bases the IPCC scenarios 
A2, A1B and B2. 
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Agriculture is particularly sensitive to climate change, so that climate change can become a 
serious threat to the sector. Possible impacts of climate change on agriculture include: 1) 
gradual loss of productivity and aptitude of certain crops; 2) risk of loss of genetic resources 
not conserved ex situ; 3) increasing the vulnerability of small producers; Intensification of 
soil degradation and desertification; 4) dispersal of pests and diseases to new regions of the 
country; and 5) changes in crop phenology (Ramirez-Villegas et al., 2012). Based on IDEAM 
scenarios, climate change would affect the production of maize and potato, and could favour 
crops such as rice, although the effect can be differentiated between regions and scenarios 
(DNP 2014). 
 
Changes in temperature and precipitation could also be decisive for the cattle ranching 
sector. Affectations on pastures productivity;  dry material production, as well as the quality 
of different types of pastures and forages will influence the production of meat and milk. 
Higher temperatures and heat waves cause heat stress in animals and could affect production 
and quality of meat and milk. Floods and landslides in livestock areas can affect livestock's 
ability to feed, gain weight and in some cases have increased mortality rates. Climate related 
events could generate annual losses in the production of meat and milk of 1.6% with respect 
to the base scenario 1970-2010 (DNP 2014). 
 
Climate change will have a direct effect on the quantity, quality and distribution of the water 
resource in the country. Changes in temperature and precipitation would lead to changes in 
total and seasonal water supply, alterations in river basin flows, changes in the probability of 
occurrence of floods and landslides, soil erosion, occurrence of droughts, among others. 
These alterations will have impacts on the ecosystems, the population and their economic 
activities. Specifically sectors such as electricity generation and agriculture may be affected. 
 
Climate change will significantly affect natural ecosystems. Changes in precipitation and 
temperature would lead changes in the structure and composition of key ecosystems, 
specifically high Andean ecosystems. Andean biomes will displace to higher altitudes, 
reducing the areas of Paramos, a key ecosystem for water balance. Additionally, lack of 
connectivity and high fragmentation of habitats will determine higher effects in biodiversity 
loss, and the consequently degradation of ecosystems (Cuesta et al 2012).  
 
Ecosystems affectations will have also an important effect on fisheries. Alterations in the 
flows and water balance of watersheds due to changes in precipitation would lead to changes 
in composition and productivity. The magnitude of these changes will depend on the 
existence of fish dispersion corridors that are easily influenced by human activities (FAO, 
2013). Based on climate change scenarios, it is foreseen that fish productivity in the basins of 
the Orinoco and Magdalena rivers would decrease under all scenarios of climate change (DNP 
2014). 
 
Analysis of the climate change impact on local populations indicate that, in general, 
households would experience average losses in welfare, translated into a consumption of 
around 2.9% less than the scenario without climate change. Low-income families would have 
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a greater loss than high-income families. Food prices tend to increase more than prices in 
other sectors, as a cause of negative shocks in productivity, derived from climate change in 
the agriculture, fishing and livestock sectors. Considering that low-income households 
allocate a higher proportion of their income to food consumption than to other sectors, their 
consumption will be more affected than that of higher-income households, who allocate a 
larger part of their income to sectors such as services and manufacturing (DNP 2014). 
Departments of Chocó, Amazonas and much of the Caribbean region would have the highest 
welfare losses, which are close to 4.5%. The central region of the country presents the lowest 
losses with approximately reductions in average annual consumption of 2.2% in the period 
2011-2100. 
 
In this context, adaptation to climate change, disaster risk management and local 
development represent common challenges which should focus on reducing the vulnerability 
of human populations, decreasing the level of exposure and handling the environmental 
degradation conditions. These measures will allow increasing the resilience of local 
communities, public institutions and natural ecosystems 
 

1.2 La Mojana: General profile  
 
La Mojana is a large floodplain of the Mompos Saddle sub-region, between the northern 
foothills of the Andean region and the plains of the Caribbean region. It is characterized as an 
overflow fluvial -deltaic plain that determined the presence of very diverse ecosystems with 
multiple structures and functions. Wetland systems and marshes interconnected by 
tributaries are periodically flooded, regulating and absorbing large water flows from the 
Magdalena, San Jorge and Cauca rivers, which carry flows originated in the rainy seasons of 
the Andean region.  
 
Wetlands are surrounded by complex mountain systems that determine different climate 
conditions in the region. Hills and slopes of the Ayapel Mountain Range are the predominant 
relief on the south, while alluvial valleys are located in the left bank of San Jorge River and 
the foothills of the San Jacinto Mountain Range. Other transitional ecosystems are located in 
the foothills of San Lucas Mountain Range, on the right bank of Cauca River. 
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Figure 1. Administrative map of La Mojana region 
 
La Mojana region comprise 11 municipalities, which totalize 1,089.200 ha in four 
departments (Figure 1). According to the last national census in 2005, population of la Mojana 
was 369587 and projections calculated that population is about 405,000 by 2015; most part 
of the population is concentrated in the municipality of Magangué, San Marcos and Ayapel. 
National Agrarian Census figure indicate that 50% of total population lives in rural areas, and 
25% are located in the dispersed rural area (Table 1). According to Rojas (2012) there is a 
slight majority of men (51%) and 55% of the population is between 0 and 24 years of age. 
 
 
Table 1. Population and land area of eleven municipalities of La Mojana targeted by this 
project 
 

Municipality  Department  
Total 

population  

Rural 
areas 

population  

Population  
disperse d 
rural area  

Rural area 
(Ha)  

Total 
Area 
(Ha)  

Achí Bolivar 23.051 18.945 2.892 86.362 102.500 

Ayapel Cordoba 51.164 24.689 3.598 175.643 209.800 
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Municipality  Department  
Total 

population  

Rural 
areas 

population  

Population  
disperse d 
rural area  

Rural area 
(Ha)  

Total 
Area 
(Ha)  

Caimito Sucre 12.077 8.730 1.385 40.156 40.700 

Guaranda Sucre 17.422 10.846 1.664 35.243 37.300 

Magangué Bolivar 123.737 38.046 2.198 110.040 156.800 

Majagual Sucre 33.258 22.375 12.362 81.716 82.600 

Nechí Antioquia 26.591 12.459 3.847 102.500 91.400 

San Benito Abad Sucre 25.442 20.128 3.033 89.997 159.200 

San Jacinto del 
Cauca 

Bolivar 13.426 9.653 1.461 54.242 54.856 

San Marcos Sucre 57.071 23.442 5.829 141.005 194.445 

Sucre Sucre 22.386 14.605 6.445 114.766 115.102 

Total  405.625  203.918  44.714  1.031.670  1.244.703  

Source: DANE, Agrarian National Census, 2014. 
 
Population in the region increased 9% in the period 1993-2011, urban population increased 
by 23%, while the rural population decreased by 2%. Achí and Magangué in Bolívar and 
Ayapel in Cordoba experienced the highest migration (Rojas 2012). Sincelejo, Cartagena, 
Monteria are the cities that receive most part of the migrant population, which work in 
domestic services, surveillance, construction and informal commerce. 
 

1.2.1 Land use 
 
La Mojana consists of a large wetland system located on the banks of the San Jorge river and 
a large adjacent portions of physiographic formations derived from sedimentation processes. 
Due to their characteristics and physiographic functions, the area is subject to periodic floods 
and sediment accumulation. Vegetation of these areas is mainly composed of lowland and 
floodplain forests (zapales), riparian forests in the margins of main rivers and stream 
channels and wetlands aquatic vegetation. The area has been suffered serious degradation 
and deforestation, derived from unsustainable productive activities and the expansion of the 
agriculture frontier , including livestock production. 
 
According to the land use map (IDEAM, 201614), wetlands, marshes, aquatic vegetation, rivers 
and channels occupy most part of the area of La Mojana (473,127 Ha) and pasturelands 
dominate the productive landscape, including mosaics with small forest fragments and crops 
(417,846 Ha). Forests, shrub lands and secondary vegetation occupy 88,858 Ha, including 
lowland and riparian forest.  Expansion of cattle-ranching, the agricultural expansion and the 
unsustainable use of wetland areas are the main conflicts of land use and represent the most 
important problems of planning (Figure 2) 

 

                                                             
14 Land cover map. 2016. Corine-Land Cover methodology. Scale 1:100.000. Period 2010-2012.  
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Figure 2. Land cover map of la Mojana. 

 
 
 

1.2.2 Ecosystems 
 
Climatic and hydrological conditions, geomorphological characteristics, among others, have 
determined the presence of highly diverse landscapes where several ecosystems are 
interrelated. Ecosystem diversity is represented in streams, marshes, fishing holes, zapales, 
patches and prairies of macrophytes, playones (temporary flood pulse areas), natural 
savannahs (known locally as open and enmeshed - with fragments of forest), anthropic 
savannahs with introduced pastures and secondary forests in different successional states15.  
 

                                                             
15 Corpomojana Action plan 2016-2019. 
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The floodplain maintains complex trophic networks, largely dependent on flood pulses and 
upstream inputs. The environmental offer resulting from this natural productivity is reflected 
in the various extractive activities such as fishing, hunting and logging. 
 
Main ecosystems found at La Mojana are: Marshes, swamps, riparian forests, floodplain 
forests (Zapales) and transformed wetlands (Figure 3). !ÃÃÏÒÄÉÎÇ ÔÏ #ÏÒÐÏÍÏÊÁÎÁȭÓ 
Environmental Management Plan for the wetlands associated with the lower San Jorge River, 
the following wetland types can be found in the area of Mojana and Bajo San Jorge subregions, 
according to the classification proposed by RAMSAR: 
 
¶ Permanent rivers: San Jorge river and permanent streams. 
¶ Seasonal/intermittent/irregular rivers/streams/creeks: intermittent streams and 

floodplains of the Lower San Jorge River 
¶ Permanent freshwater lakes (over 8 ha) 
¶ Permanent freshwater marshes/pools (below 8 ha): Permanent marshes and 

freshwater marshes on inorganic soils, with emergent vegetation whose bases are 
below the water table for most of their growing season. In the area are fishing 
holesand marshes are represented mainly in the municipalities of Caimito, San 
Marcos, San Benito Abad and Sucre. 

¶ Shrub-dominated wetlands: shrub marshes and weeds on inorganic soils; especially 
in the municipalities of Majagual, San Marcos, Caimito and San Benito Abad. 

¶ Freshwater, tree-dominated wetlands: seasonal flood forest. Currently represented 
in very small areas in the municipalities of San Marcos, Sucre, and San Benito Abad. 

¶ Seasonal/intermittent freshwater marshes/pools on inorganic soils: seasonal 
freshwater marshes 
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Figure 3. Ecosystems of La Mojana 
 
According to various studies and reports on La Mojana, a variety of causes that lead to 
environmental degradation and therefore water resources and ecosystem services of the 
region have been affected. Among those main causes, there is the socio-environmental lack 
of knowledge which has created a false perception of the region as a highly productive area 
from the economic point of view, promoting the development of permanent agricultural and 
livestock activities in flood-prone areas, the over-exploitation of natural resources (fishing, 
mining, agriculture, livestock), disorderly occupation of the territory, the concentration of 
land ownership in few people and conflicts over land use; the introduction of exotic species 
such as buffaloes (Bubalus bubalis) that is altering the soil of wetlands using the marsh as 
grazing site, infrastructure projects that alter ecosystem dynamics, poor management of solid 
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ÁÎÄ ÌÉÑÕÉÄ ×ÁÓÔÅȟ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ×ÅÁËÎÅÓÓ ɉÁÕÔÏÎÏÍÏÕÓ ÃÏÒÐÏÒÁÔÉÏÎÓȟ ÍÁÙÏÒÓȟ ÇÏÖÅÒÎÏÒȭÓ 
offices, National Government); low community involvement and little environmental 
education.16 
 
In the whole area there is a high number of species in critical condition these include: resident 
and migratory birds (Dendrocygna spp (pisingo), Ajaia ajaja, Anas discor (barraquete), 
Chauna chavarria (chavarri), reptiles: Trachemys scripta callirostris (hicotea), Cayman 
crocodylus fuscus, aquatic mammals: Hidrochaerus hidrochaeris isthmus (ponche), Otter 
longicaudis (nutria), Trichechus manatus (manatee) and terrestrial mammals: Odocoileus 
virginianus, Agouti paca (Guartinaja), Alouatta Caraya (Howler monkey), Cebus apella, 
Mazama spp. (Deer), which were affected by the floods presented in the period 2010-2012 
on the right bank of the San Jorge River17. 
 
In the natural system kernel eleven municipalities of La Mojana, fifty ecosystem services 
provided by the different ecosystems of the region were identified, taking into account the 
types of provisioning or supply services (food, materials and minerals, related plant 
resources, forest cover and fauna, etc.), regulation services (drains and treatment, 
reproduction, shelter, etc.) and cultural services (identity, enjoyment, teaching). For the first 
group, 25 ecosystem services were identified, representing 50% of the total, among which 
there are 14 regulatory services (28% of total) and finally cultural services totalling  eleven 
(22% of total). 
 
These results demonstrate the importance and dependence of the local population to goods 
offered by the natural system of the region, a situation reflected in the diversity and quantity 
of services provision or supply, both for food security and for local economic livelihood and 
source of resources necessary for their survival, for agriculture, hunting and fishing, so any 
change in the conditions of the natural system is reflected in the terms of quality of life and 
sustainability of the population. Regulatory services are placed in the second level of 
importance in terms of the amount of identified services, this feature is typical of a complex 
and dynamic natural system, like flood plains with the details of the region of La Mojana, 
posing as a main condition being a regulator of flows from the basins that converge in their 
floodplain, benefiting local and surrounding communities both upstream or downstream in 
the basin in terms of flood control, coupled with a natural system that shelters and holds a 
high biodiversity based on the genesis of complex and dynamic natural cycles, which are vital 
for sustaining biodiversity and humanity. 
 
Monetary valuations of ecosystem services in the region allow us to measure in economic 
terms the local, regional and national importance of these ecosystems and activities. The 
figures suggest that ecosystem services such as hunting, used as a source of local supply for 

                                                             
16DNP & UNAL, 2012. Estudios, análisis y recomendaciones para el ordenamiento ambiental y el Desarrollo Territorial 
de la Mojana. Resumen Ejecutivo [Studies, analyses and recommendations for environmental planning and Territorial 
Development Mojana. Executive Summary.]Inter-administrative Agreement UN-DNP NO. 336/2011. 24 pgs. 
17 Corpomojana Action Plan 2016 - 2019 
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food and irregular income for rural populations18, obtained values amounting annually to US$ 
1.6 M per year. Fishing is a historic and crucial activity for local food security and as a 
permanent source of income for the population resulted in annual values to approximately 
US$ 10.5 M per year. Value of the carbon storage services was estimated in about US$ 3,535 

M per year(Hydrodynamic Modelling Team, 2015d, pp. 66ɀ67). 
 
 

1.2.3 Infrastructure and public services  

 

Transportation  
An important road network in La Mojana is the San Marcos - Majagual - Achí - Guaranda road 
(102 km), which connects to the Los Garzones National Airport through the Cereté - Ciénaga 
de Oro ɀ Sahagún road (Route 25). Floods in sections near to marshes and channels 
frequently interrupt traffic flows. As a result it is only during dry periods that it is possible to 
use ground transportation between municipalities. A study by the National Agency for 
Infrastructure -ANI, INVIAS and the Vía de las Américas concession between 2010 and 2013 
(cited in Hydrodynamic Modelling Team, 2015a), found 362 structures that cross the road, 
which include bridges, box culvert and sewers. Secondary roads for municipal connection, 
mainly unpaved, cross most of the channels and low lands frequent in the region. Excluding 
those on the SMMJ road, the region has 319 bridges, 34% located in Majagual (Hydrodynamic 
Modelling Equipment, 2015a). 
 
Due to ground transportation difficulties, specialty during the rainy season, fluvial 
transportation  becomes very important in the region. This is the only mode of 
communication during periods of flooding for people, transportation and commercial 
exchange of agricultural products in rural areas. Rivers flow is good during the rainy season 
whereas in the dry season ephemeral rivers and streams dry up and perennial rivers 
experience low flows. 
 
In order to prevent effects of the high levels of flooding in the Cauca and reduce physical 
exposure of human populations, 65,171 meters of protective dykes, 9,451 m of retaining 
walls, 1,733 meters of shoreline protection and 36 breakwater protections have been 
constructed. These structures are located mainly in those populations more affected by the 
Cauca River dynamics: Nechí, San Jacinto del Cauca, Achí and Magangué.  
 

Energy 
Urban areas of La Mojana have a 92% of coverage of electric energy, while rural areas 
coverage is just 41%. Gas service is individual with cylinders; there are no household level 
(indoor)  connections and service delivery of gas. Access to telephone services is through 
private cellular telephone services. Public and private TV services are available in the area. 
 

                                                             
18García L. Valoración integral de la biodiversidad y los servicios ecosistémicos en el núcleo de once municipios de la 
región de la Mojana [Comprehensive assessment of biodiversity and ecosystem services in the core area of eleven 
municipalities in the region of La Mojana.] Report from Contract 003 de 2014. Adaptation Fund. 
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Drinking water supply  
Poor coverage of water supply and sanitation services increases the vulnerability of the 
population in La Mojana to hydro-meteorological events. Prolonged dry periods have 
important effects on the health of the population and agricultural production to ensure food 
security.  
 
The provision of Drinking Water and Basic Sanitation services is one of the responsibilities 
assigned to municipalities.  Resources for drinking water and sanitation come from the 
national government that transfers these from the General System of Participations (GSP). 
Resources include investments and subsidies to the poorest and must be efficiently executed 
by the territorial entities  
 
Municipalities that do not meet the requirements established by the National Government in 
Decree 1040 of 2012 and the article 4 of Law 1176 of 2007 for management of such resources 
are decertified and departments assume the provision of public services of drinking water 
and basic sanitation. Drinking water supply services are normally provided by public 
aqueduct and sewerage entities at municipal or department level.  
 
Surface water and ground water sources are the most important sources in La Mojana. 
Aqueduct coverage in urban areas is about 47%. Municipal Development Plans report that 
coverage of both potable water has increased in the last years, however access is not uniform 
in the region. While municipalities of Magangué provide drinking services to 80% of its 
populations, more than 80% of the population of Achí, Ayapel and San Jacinto del Cauca 
(97%,) has no access to drinking water (Table 2). 
 

Table 2. Percentage of population without coverage of drinking water and sanitation 
services in La Mojana 
 

Municipality  
% Population with no 
access to drinking 
water  

% Population with no 
access to sanitation 
services 

Achí 82% 85% 

Ayapel 82% 67% 

Caimito 31% 71% 

Guaranda 69% 87% 

Magangué 20% 50% 

Majagual 55% 85% 

Nechí 56% 85% 

San Benito 26% 85% 
San Jacinto del 
Cauca 

97% 86% 

San Marcos 29% 72% 

Sucre 38% 94% 
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Aqueducts of urban areas of La Mojana receive water from Cauca River and other smaller 
streams feed the existing aqueduct systems. Given the flood dynamics of La Mojana, surface 
sources are very variable year to year and quality is affected by the sediment contents of the 
water bodies. However urban aqueducts will continue depending on these sources. Recently 
the national government initiated a project to increase the coverage of the aqueduct system 
in Magangué and is planning to initiate works of the aqueduct of San Jacinto del Cauca with 
funds from the National Royalties Fund before the end of 2016. 
 
Ground water systems are the main alternative for population located in nuclei rural areas 
(small rural settlements). Micro-aqueducts are operating based on wells from 60 to 120 m 
deep and 6 to 8 inch diameter. These provide water to 60 ɀ 100 families by pipes and bombs 
that pumps water. Some of them have an elevated tank to store water and distribute directly 
to each household. Local communities manage micro-aqueducts, through community action 
groups19, which select a person responsible for the administration of micro-aqueducts.  These 
community action groups also are the main interlocutors of local government to decide 
priorities and needs of maintenance. Local users pay a specific tariff for the service. 
Maintenance is in charge of the community action groups, so in case of big damage the well 
are not operative and often work at a lower capacity. Quality treatment systems are not 
available. The MADS-AF project (Funded by the Kyoto Adaptation Fund and implemented 
through UNDP in partnership with the Ministry of Environment and Sustainable 
Development - see below) has successfully contributed to each family by providing slow sand 
filters with activated carbon to improve drinking water quality. 
 
Rural populations (in dispersed rural areas) with no access to those micro aqueducts depend 
on surface sources, mainly small streams and swamps. Due to the variability of water in those 
sources, during the dry periods these communities walk or ride long distances to find water 
sources in other streams or existing micro-aqueducts. Some households have their own 
temporary tanks to store water during the rainy season and some others dig shallow wells 
(average size of 5 to 15 m deep and 90 cm diameter). Those wells are temporary and normally 
highly contaminated because of the infiltration of households waste. Typically, water is not 
treated rendering these sources of limited use.  Rainwater harvesting is practiced in the areas 
of San Marcos, San Benito Abad and Ayapel in large part due to the MADS-AF supported 
project to reduce vulnerability of local populations to climate change.  
 

Sanitation  
Sewerage in urban centres cover around 24% of what is required (Ramirez Rojas, 2012). 
Municipal sewage systems are in bad conditions, and most part of them are very old and 
ÃÅÍÅÎÔ ÐÉÐÅÓ ÄÏÎȭÔ ÃÏÍÐÌÙ ×ÉÔÈ ÔÈÅ ÂÁÓÉÃ ÓÔÁÎÄÁÒÄÓ20. The majority of rural households rely 

                                                             
19 At national level, the Community Organization is the instance through which communities decide to organize 
themselves to lead and implement community processes. Communal structure is articulated around Community Action 
groups that are formed mainly by the social and political leaders of each community. According to the Law 19 of 1958 
processes for community self-management involve construction of infrastructure works required by communities, such 
as bridges, roads, health and police posts, marketplaces, aqueducts, sewage systems, electricity grids, housing 
programs for self-construction and profitable communal enterprises, among others. 
20 Caimito Municipal Development Plan 2016-2019 
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on latrines and some houses have septic tanks, often in bad conditions. There are no systems 
for management of solids, so that it is very frequent that people dispose the sewage directly 
in open areas and burn domestic and agriculture residuals. In some cases, local governments 
pay tractor  services to move waste or spread in the ground mixed with soil materials to 
facilitate degradation processes. Oxidation ponds for municipal wastewater treatment are 
not functional in most part of the area and some municipalities have no such infrastructure.  
According to the municipal development plans, all the 11 municipalities of La Mojana have 
specific plans to increase the coverage of sewage systems and the improvement of 
wastewater treatment plants, however implementation would depend of availability of 
financial resources. 
 

Health services  
89% of the total population of the municipalities is affiliated to a subsidized health regime. 
This percentage only corresponds to the population registered in the SISBEN system21, which 
only includes the population in conditions of poverty and vulnerability. This percentage of 
people reliant on the subsidized health services is greater than that presented by the 
department of Bolivar, which is 65% of the population and of Sucre, which is 79% of the 
population. The more formal health services (associated with formal employment) have 11% 
coverage for all municipalities. However, the vast majority have very low levels of 
subscriptions except for the municipalities of Magangué and San Marcos that have coverage 
of 21% and 10% respectively. This is due to the higher relative importance of these 
municipalities to the overall economic development in the region (Rojas 2012). 
 
Access to clean drinking water is one of the most influential factors for the wellbeing of the 
population. At present, the quality of drinking water is the second highest cause of death of 
children under 5 years old is acute diarrheal diseases (EDA) in municipalities like Achí22.  In 
addition, water pollution with mercury from gold mining mainly in the upper basins of the 
Cauca and Nechi rivers is one of the most complex problems the population of La Mojana is 
currently suffering23. 
 

Education  
The deficiency in education, expressed in the low educational attainment, illiteracy and 
truancy has consequences, inter alia, in the low productivity of income-generating activities, 
and the low level of response to flooding threats. Illiteracy rate in La Mojana by 2005 was 
27%, higher than the rural national average that stands at 18%. The illiteracy  rates are also 
higher than those registered in municipal head offices, with 13% in La Mojana compared to 
the national urban average of 6%. 

                                                             
21 SISBEN is the System of Selection of Beneficiaries for Social Programs. This tools set specific rules and procedures to 
obtain reliable and updated socioeconomic information of specific groups in all departments, districts and 
municipalities of the country. SISBEN system is by government agencies when there is a need to select beneficiaries for 
specific social programs, as health, housing, education, subsidies, etc. 
22Municipal Mayor's Office of Achí (2012.) Diágnostico de infancia y adolescencia en el municipio de Achí, Bolivar 
[Assessment of childhood and adolescence in the town of Achi, Bolivar]. Achí: Municipal Mayor's Office of Achí. 
23Marrugo, Lans, & Benítez, 2007; Marrugo, Verbel, Ceballos, & Benitez, 2008; Núñez, Negrete, Rios, Hadad, & Maine, 
2011. 
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In the region there are 249 educational institutions covering a population of 115,856 children 
between 5 and 18 years24 . Households in the region are deprived by low educational 
attainment25 by 82%, the most serious case happening in Achí with 93% of its population 
with low educational attainment. On the other hand, the incidence of illiteracy in La Mojana 
varies between 34% in Magangue and 56% in Caimito and San Benito Abad, for a regional 
average of 42%, which is double the national average of 19% (DNP, 2011 calculated with data 
from the 2005population Census). The educational backwardness is 41%, with Magangue 
being the town having the most fallen behind population (43,399 people.) 
 

Early warning  
La Mojana population does not receive specific services related to hydrometeorological 
information to respond to the frequent climate events. The national Institute for Meteorology 
and Environmental Studies, IDEAM, operates the hydro-metereological monitoring network 
in Colombia. There are no specific local organizations that operate regional networks and La 
Mojana forecasts are prepared in Bogotá and communicated to local government, sectors and 
other interested parties. IDEAM produces monthly, quarterly and biannual Climate 
Predictions Bulletins and agro-metereological bulletins. All bulletins and reports are 
produced at national level; there are no frequent reports for specific regions. 
 
The hydrometeorological network of La Mojana is composed by 54 stations (Figure 4), which 
include:  
 
¶ 14 hydrological stations to measure river levels, ten of them transmitting information 

in real-time.  
¶ 1 automatic (real-time) principal climatological station that measures temperature, 

rainfall, evaporation and wind speed at 2 m. 
¶ 36 pluviometres that measure daily rainfall.  
¶ 1 pluviograph that measures rainfall every 15-min.  

 
Six automatic stations are located in the San Jorge river basin: Montelíbano (upstream La 
Mojana), San Pedro and Marralú along the river, one at the Ayapel Marsh, one at San Marcos 
Marsh, one at Caño Barro, a tributary of the Ayapel Marsh. Other three stations are located 
along the Cauca river: Puerto Valdivia and La Coquera (upstream La Mojana) and Las Varas 
located 60 km downstream La Coquera. 
 
There are no hydrological stations between Las Varas and the confluence of Cauca and 
Magdalena Rivers (100 km) and the area between San Marcos Marsh and the  point where 
San Jorge River joins Magdalena River in Achí (100 km). 
 

                                                             
24Projections estimated to 2015 in the 2005 census, DANE, 2005 
25A variable indicating the number of years achieved by each household member. If the average is less than 9 years of 
education, the family is deemed as deprived. 
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Figure 4. Hydrometeorological stations at La Mojana region  

 
 

1.2.4 Poverty  
 
Based on measurement of the Multidimensional Poverty Index (Figure 5), La Mojana remains 
one of the poorest regions of the country. In 2005, 83.8% of its population at that time was 
poor, compared with 49.6% of the national average (DANE, 2005). Poverty rates were at 
42.4% in 2015, a very high value in comparison with the national average. In this year, the 
region has the second highest multidimensional poverty index (MPI) (31.2), only surpassed 
by the Pacific region with an index of 33.826. MPI is determined by high rates of informal 
employment (84.1% of households undergo this hardship) and low educational attainment 
(52.4% of households undergo this hardship.)  
 

                                                             
26DANE 2015  
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In the department of Sucre, poverty reduction has been reducing slower compared to the 
department of Bolívar and the rest of the country. Between 2002 and 2010, poverty rates fell 
by 5.4% while in Colombia, it  decreased by 12.2% and in Bolívar by 16.1%, respectively. This 
improvement has been slow and less pronounced than in other departments of the country, 
such as Cundinamarca, Boyacá and Santander (Rojas 2012). By 2010, 63.7% of the population 
of Sucre was below the poverty line and 28.5% below the indigence line. In the department 
of Bolívar, 49.2% of the population was below the poverty line and 14.7% below the poverty 
line. This situation is more unfavourable when compared to the national average of 37.2% in 
poverty and 12.3% of the population in indigence. In this sense, the departments of Sucre and 
Bolívar present relatively high levels of poverty and indigence in the national context (Rojas 
2012). 
 
The Index of Unsatisfied Basic Needs (NBI) for La Mojana shows, as well as the departments 
of Bolívar and Sucre and also the country, that there is a large gap between the needs of the 
urban and rural population. NBI is higher, at urban level 52.8% than that corresponding to 
departments of Bolivar 40.3% and Sucre 46.6% and urban country 19.7%. At the rural level, 
the NBI is about 75.8%, is also higher than the departments of Bolivar 67.4% and Sucre 
69.5%. 75.8% of rural households in La Mojana are in precarious conditions, with very high 
unsatisfied basic needs, in terms of inadequate housing, low coverage of basic sanitation, lack 
of public goods, school absenteeism, informal employment and high economic dependence 
on national transferences and near cities economies. 
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Figure 5. Multidimensional poverty index at La Mojana 

 
The municipal GINI index indicates a high degree of inequality in the distribution of land in 
all municipalities, with higher values in San Marcos and Sucre.  According to the GINI index 
ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÏÆ ÌÁÎÄ Ï×ÎÅÒÓÈÉÐȟ χρϷ ÏÆ ÌÁ -ÏÊÁÎÁȭÓ ÌÁÎÄ ÉÓ ÉÎ ÔÈÅ hands of few owners. 
San Marcos and Sucre have very high GINI ranks, over 80%. Social inequality and the exodus 
of the rural population are the main factor that influences the index.  
 

1.2.5 Production activities  
 
The economy of the La Mojana region is largely based on the agricultural sector, which is 
highly vulnerable to floods and droughts. Agricultural area, including pasturelands, crops 
mosaics and arable land is estimated at 578,000 ha. Cattle ranching activities occupy 45% of 



 
 

34 

the area and rice is the most important agricultural product representing the 20% of the area 
(Figure 6). 
 

 
Figure 6. Main agricultural production activities at La Mojana 

 
Most part of the labour force in La Mojana depends on agriculture activities. Employment 
prospects in processing and manufacturing activities are very limited. The informal nature of 
employment in La Mojana results in a very low access to social security (health care and 
pensions). Local tax receipts are negligible. Traditional income sources are linked to fishing, 
but with declining of fish production in lakes and swamps, local communities are forced to 
engage in other low value agriculture activities. 
 

Table 3. Municipal Area characterized by land use in the region of La Mojana 


