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Forward	
 

The	 Republic	 of	 Uganda	 is	 a	 country	 highly	 vulnerable	 to	 climate	 change,	 due	 in	 large	 part	 to	 its	
dependence	 on	 natural	 resources	 and	 agriculture.	As	with	many	 countries	 around	 the	world,	 it	 has	
experienced	 the	 impact	 of	 rising	 temperatures	 and	 erratic	 rainfall	 patterns,	 often	 associated	 with	
droughts	and	floods.	In	response,	Uganda	has	played	an	active	role	in	efforts	to	both	respond	to	and	
mitigate	the	impacts	of	climate	change.	The	Framework	Convention	on	Climate	Change	was	ratified	by	
Uganda	in	1993,	and	action	was	taken	to	ratify	the	Kyoto	Protocol	in	2002.	The	country	has	furthermore	
formulated	 national	 policies,	 strategic	 plans	 and	 strategies,	 including	 the	 development	 of	 Intended	
Nationally	Determined	Contributions	(INDCs)	in	2015.	Recently	Uganda	has	received	a	limited	amount	
of	adaptation	finance	from	existing	global	vertical	funds,	including	the	Least	Developed	Country	Fund	
(LDCF).		

A	large	proportion	of	Ugandans	are	dependent	on	livelihoods	connected	to	agriculture,	and	wetlands	
affect	the	lives	of	many	Uganda’s	citizens,	including	those	that	depend	on	wetlands	for	food	and	clean	
water,	for	building	materials	and	fuels,	for	grazing	livestock,	medicines,	and	for	regulating	the	flow	of	
water.	In	this	way	wetlands	provide	many	resources	required	for	Uganda’s	development,	with	wetland	
services	and	products	directly	contributing	to	the	national	economy.	The	government	has	acknowledged	
the	critical	importance	of	Uganda’s	wetlands,	and	Uganda	is	recognized	for	taking	the	lead	on	wetland	
management	and	policies	within	Africa.	Recently	the	government	has	invested	in	building	information	
databases	 to	 support	 efforts	 to	 protect	 and	 sustainably	 use	 wetlands.	 This	 National	 Wetlands	
Information	System	inventories	13	primary	uses	of	wetlands	in	30	districts	around	the	country,	as	well	
as	recording	impacts	and	changes	in	wetland	environments.	

It	is	clear	from	this	report	and	other	studies	that	wetlands	are	an	integral	component	in	efforts	to	reduce	
poverty,	 while	 at	 the	 same	 time	 sustaining	 ecosystems,	 and	 the	 services	 they	 deliver.	 This	 report	
identifies	recent	and	ongoing	efforts,	and	suggests	activities,	which	can	be	expanded	in	order	to	unlock	
the	potential	for	improving	wetland	management	policy	and	pro‐poor	outcomes	in	Uganda.	It	takes	an	
holistic	 approach,	 identifying	 activities	 that	 can	 be	 undertaken	 to	 improve	 the	 health,	 function	 and	
environment	within	 wetlands,	 including	 the	 ability	 to	 cope	with	 the	 anticipated	 impacts	 of	 climate	
change.	It	also	recognizes	that	engineering	solutions	alone	will	not	alleviate	the	pressure	on	wetlands	
from	both	climate	change	and	human	activities.	 It	 therefore	recommends	measures	 to	 improve	how	
communities	 utilize	 wetland	 resources	 (including	 climate	 smart	 agricultural	 practices)	 and	 reduce	
reliance	on	wetland	services	by	developing	alternative	livelihoods.	It	further	recognizes	that	responding	
to	 floods	 and	 droughts,	 which	 affect	 water	 and	 agricultural	 management,	 requires	 information,	
warnings	and	advisories	ahead	of	time,	and	thus	recommends	activities	that	will	help	communities	and	
wetland	managers	plan	and	prepare	for	these	climate‐induced	impacts.	

The	Ministry	of	Water	and	Environment	prepared	this	assessment,	with	technical	support	provided	by	
the	United	Nations	Development	Programme.	The	recommendations	formulated	by	this	study	will	be	
used	 to	 identify	 and	 inform	 concrete	 activities	 for	 implementation	 to	 strengthen	 the	 resilience	 and	
adaptive	 capacity	 of	wetlands	 and	 associated	 communities	 in	 Uganda.	We	 look	 forward	 to	working	
together	with	the	concerned	national	and	international	institutions,	UNDP	and	the	Green	Climate	Fund	
to	 implement	 these	 activities.	 It	 is	 expected	 that	 the	 experiences	 gained	 through	 implementation	 of	
these	recommendations	will	result	in	policy	impacts	and	strategic	frameworks	that	can	be	replicated	in	
other	wetlands	and	districts	in	Uganda	and	beyond.	

	

	

Paul	Mafabi	
Director	of	Environmental	Affairs,		
Ministry	of	Water	and	Environment.	
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Executive	Summary	
	

This	technical	feasibility	report	assesses	the	potential	scope	and	structure	of	a	project	to	be	undertaken	
in	10	districts	in	southwestern,	and	10	districts	in	eastern	Uganda,	focusing	on	wetland	rehabilitation,	
agricultural	 livelihoods,	 and	 the	 use	 of	 climate	 information	 for	 adaptation	 planning.	 The	 proposed	
project	spans	an	area	of	19,471.6	km2	(approximately	9%	of	Uganda),	encompassing	the	wetlands	of	the	
southwestern	districts	draining	into	Lake	Victoria,	and	those	of	the	eastern	region	that	drain	mainly	into	
the	River	Nile	through	Lake	Kyoga.	The	total	population	in	these	two	areas	is	over	5.6	million,	comprised	
of	slightly	more	females	(52%	and	53%	in	eastern	and	southwestern	Uganda	respectively).	Population	
densities	are	generally	higher	in	the	eastern	districts	compared	to	the	southwestern	districts,	with	the	
two	most	 densely	 populated	 districts	 in	 eastern	 Uganda	 each	 having	 over	 500	 persons	 per	 square	
kilometer,	while	 in	 the	 southwestern	 region	 all	 the	 districts	 have	 less	 than	400	persons	per	 square	
kilometer.	

Unplanned	human	activities	including	crop	cultivation,	settlements,	industrial	estate	development	and	
overexploitation	of	resources	have	greatly	impacted	wetland	resources	in	the	region	and	have	led	to	
serious	 degradation,	 especially	 of	 vegetation	 and	 hydrological	 resources,	 leading	 to	 soil	 erosion,	
leaching	of	nutrients	and	reducing	the	amount	and	quality	of	water	available	for	ecosystem	functioning,	
agriculture	and	domestic	consumption.	In	turn	these	factors	have	reduced	the	capacity	of	wetlands	to	
provide	ecosystem	services,	in	turn	reducing	the	resilience	of	both	the	ecosystem	and	the	livelihoods	of	
adjacent	communities.	Consequent	reductions	in	soil	fertility	within	these	catchments	have	resulted	in	
declining	 crop	 and	 pasture	 yields.	 This	 is	 a	 serious	 impediment	 to	 sustainable	 growth	 given	 that	
subsistence	agriculture	(including	rice,	cassava,	millet,	sorghum,	maize,	groundnuts,	beans,	peas,	sweet	
potatoes,	 cotton,	 sunflower,	 soybeans	 and	 bananas)	 and	 animal	 husbandry	 (including	 cattle,	 goats,	
sheep,	poultry	and	pigs)	are	the	two	major	economic	activities	in	all	districts	that	support	community	
livelihoods	and	that	80%	of	the	population	depends	on	farming	to	earn	a	living.	Other	alternative	land‐
use	practices,	which	can	sustain	livelihoods,	include	fish	farming	and	bee	keeping,	both	of	which	depend	
on	a	well‐functioning	ecosystem.		

The	above	baseline	situation	is	exacerbated	by	climate	change,	with	rising	temperatures	(estimated	to	
be	 between	 1.2	 and	 1.4C	 by	 2030)	 expected	 throughout	 this	 century,	 leading	 to	 increases	 in	
evaporation	and	reducing	the	availability	of	moisture	in	the	soil	for	farming,	especially	during	the	dry	
season.	Trends	in	rainfall	also	contribute	to	a	worsening	climate	regime,	with	observed	reductions	in	
the	number	of	rainy	days	and	erratic	onsets	during	the	first	rainy	season	(March‐May).	These	changes	
in	climate	make	it	difficult	to	grow	crops	and	lead	to	drought,	during	which	time	there	is	a	migration	of	
rural	populations	and	farmers	towards	wetland	areas	in	search	of	water	and	land	for	agriculture.	In	turn	
this	leads	to	further	degradation	of	land,	soils	and	water	quantity/quality,	reducing	ecosystem	services	
and	leading	to	further	impacts.	

Vulnerable	 communities	 living	 in	 and	 around	 wetlands	 in	 the	 proposed	 project	 area	 derive	 their	
livelihoods	from	wetlands	and	the	associated	catchments,	relying	on	these	ecosystems	to	protect	them	
against	the	impacts	of	climate	change	by	providing	basic	requirements	such	as	clean	water	and	food.	
However	 the	 rate	 at	 which	 wetland	 degradation	 is	 taking	 place	 reduces	 the	 resilience	 of	 both	 the	
ecosystems	and	community	livelihoods	to	climate	change‐induced	impacts.	The	proposed	project	will	
address	key	challenges	related	to	the	management	of	wetlands	and	associated	catchment	degradation,	
in	order	to	strengthen	the	resilience	of	wetland	systems,	to	impacts	which	are	exacerbated	by	climate	
change.	Measures	to	increase	the	resilience	of	wetlands	include:	the	channeling	of	wetlands	to	increase	
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the	spread	and	 levels	of	 inundation;	 increasing	tree	coverage	 to	promote	moister	habitats	(reducing	
evaporation	 and	 retaining	 more	 moisture);	 planting	 herbaceous	 vegetation	 to	 reduce	 erosion;	 and	
reducing	 siltation	 of	 canals	 and	 erosion	 to	 enhance	 water	 flows	 through	 the	 wetlands.	 Sustainable	
wetland	and	catchment	management	practices	will	be	promoted,	including	the	restoration	of	degraded	
wetland	areas	and	catchments	through	the	participation	of	communities.	This	project	also	recognizes	
that	without	addressing	the	livelihoods	of	communities,	which	surround	these	wetlands,	it	is	unlikely	
that	wetlands	can	be	sustainably	managed	in	the	future.	It	therefore	recommends	a	suite	of	activities	
that	promote	alternative	livelihoods,	including	beekeeping,	fishing	and	tourism,	as	well	as	promoting	
associated	 skills	 in	 marketing	 and	 business	 development.	 Recognising	 that	 there	 is	 a	 paucity	 of	
information	with	which	to	monitor	long‐term	change	and	to	plan	for	weather	and	climate	impacts	ahead	
of	 time	 (including	 flood	 control/management	within	wetlands	 and	 climate	 risk	management	within	
agriculture),	the	proposed	project	will	collect	and	disseminate	climate‐related	information	and	tailored	
products	 for	 decision	 making	 to	 targeted	 stakeholders	 (including	 regional	 and	 national	 water	
management	authorities	and	agricultural	communities).	

Even	with	strong	political	backing	at	the	national	and	local	levels	regarding	the	restoration	of	degraded	
wetlands	and	associated	catchments,	there	are	still	challenges	to	implementing	this	intervention,	given	
capacity	 and	 resource	 constraints.	 The	 GCF	 funds	 would	 be	 used	 to	 address	 these	 challenges,	 by	
replicating	and	scaling	up	strategies,	which	have	proven	to	be	successful	and	effective	through	recently	
implemented	 pilot	 projects,	 namely	 the	 COBWEB	 and	 the	National	Wetlands	Management	 Projects.	
While	existing	policies	demonstrate	strong	commitment	by	the	government	and	a	political	framework	
to	move	forward	with	the	approach	set	forth	in	this	proposal,	funds	will	be	needed	to	help	implement	
national	policies	by	scaling	up	and	replicating	existing	strategies.	Uganda	is	unable	to	do	these	using	
existing	resources	or	through	existing	commercial	avenues,	given	the	limited	capacity	and	resources	of	
target	beneficiaries,	who	are	the	most	vulnerable	to	the	impacts	of	climate	change.		

This	 feasibility	report	assesses	the	different	options	available	to	build	the	resilience	of	wetlands	and	
associated	 communities	 in	 a	 holistic	 and	 targeted	 manner,	 recognizing	 that	 the	 ecological	 state	 of	
wetlands	 is	 intricately	 linked	 to	 the	 surrounding	 communities	 and	 the	 ecological	 services	 that	
communities	derive	from	these	wetland	systems.	The	study	shows	that	the	sustainable	use	of	wetlands	
in	 Uganda	 (including	 increased	 resilience	 to	 the	 impacts	 of	 climate	 change)	 can	 be	 achieved	 by	
addressing	wetland	 degradation	 through	 improved	wetland	 and	 associated	 catchment	management	
practices,	as	well	as	 through	climate	smart	agriculture,	erosion	and	runoff	control	and	promotion	of	
economically	viable	and	sustainable	enterprises,	all	informed	by	and	able	to	benefit	from	climate	risk	
management	practices	and	information.	In	order	to	achieve	the	solutions	suggested	above,	there	is	a	
strong	need	to	prepare	the	communities	living	in	the	wetlands	to	become	less	dependent	on	wetlands	
without	receding	into	poverty	
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Chapter	1: Wetlands	in	Uganda	and	associated	vulnerabilities	and	risks	

due	to	climate	change	
	

Wetlands	in	Uganda	are	used	for	farming,	fishing,	and	livestock	grazing.	They	supply	communities	with	
needs	such	as	water,	construction	material,	and	fuel.	Wetlands	additonally	play	a	crucial	role	by	filtering	
pollutants	 and	 regulating	water	 flows	 (influencing	 groundwater	 recharge,	 flood	 impacts,	 and	water	
availability	during	the	dry	season).	It	is	further	estimated	that	wetlands	provide	320,000	workers	with	
direct	employment	and	subsistence	employment	for	over	2.4	million	people1.	Additonally,	the	economic	
benefits	of	wetlands	including	services	provided	by	the	ecosystem	(e.g.	groundwater	recharge,	water	
purification	 etc)	 often	 outweigh	 the	 short‐term	 benefits	 of	 converting	 the	 land	 for	 agriculture.	 For	
example,	conservative	economic	valuations	put	the	direct	annual	productive	value	of	wetlands	at	US$	
300‐600	per	hectare1,	whereas	economic	valuations	that	include	a	broader	set	of	non‐market	regulating	
services,	such	as	water	purification	and	carbon	sequestration,	suggest	a	per	hectare‐value	as	high	as	US$	
10,000.	 Unfortunately,	 despite	 their	 high	 economic	 value,	 wetlands	 are	 not	 yet	 managed	 as	
environmental	capital,	worthy	of	protection	and	investment.	Currently,	most	wetlands	in	southwestern	
and	eastern	Uganda	are	in	various	stages	of	degradation,	with	wetland	areas	reducing	at	a	rate	of	805	
km2	per	year,	implying	that	over	8000	km2	of	wetlands	will	be	lost	in	10	years’	time.	These	wetlands	are	
exposed	to	excessive	sedimentation,	water	quality	problems,	and	non‐native	species	invasions	as	well	
as	substantial	reductions	in	water	quality.	
Besides	 direct	 human	 impacts	 on	 wetlands	 and	 their	 environment,	 climate	 change	 is	 expected	 to	
increase	 stresses	and	 risks	 in	 these	 fragile	environments.	This	 is	especially	 true	 in	Africa	where	 the	
African	continent	 is	expected	to	suffer	 the	effects	of	global	warming	more	quickly	and	severely	than	
other	parts	of	the	world	(Niang	et	al.,	2014).	Warming	projections	of	the	IPCC	5th	Assessment	Report	
under	 medium	 emission	 scenarios	 indicate	 that,	 relative	 to	 the	 late	 20th	 century,	 mean	 annual	
temperatures	of	extensive	areas	of	Africa	will	increase	by	2°C	by	the	last	2	decades	of	this	century	(Niang	
et	al.,	2014).	The	IPCC	also	predicts	changes	in	the	continent's	precipitation,	both	in	quantity	and	in	the	
nature	of	events	(Niang	et	al.,	2014).	In	Eastern	Africa,	including	Uganda,	there	is	medium	confidence	
that	 reduced	 precipitation	 and/or	 increased	 evapotranspiration	 will	 intensify	 droughts	 and	 water	
shortages	during	the	dry	season	in	the	21st	century	(Niang	et	al.,	2014).	
These	profound	changes	in	the	climate	will	produce	significant	impacts	in	wetlands	ecosystems	(high	
confidence,	Niang	et	al.,	2014)	which	have	already	suffered	severely	from	human	activity	(Erwin,	2009;	
Mitchell,	2013;	Rwakakamba,	2009).	Wetlands	have,	for	example,	largely	been	occupied	for	intensive	
urban	and	agricultural	land	use,	to	the	extent	that	many	are	functionally	disconnected	from	their	rivers	
(Niang	et	al.,	2014).	Climate	change	is	now	predicted	to	further	alter	wetland's	thermal,	precipitation	
and	flow	regimes	(Niang	et	al.,	2014)	and,	given	that	wetlands	are	highly	vulnerable	to	changes	in	the	
quantity	 and	quality	 of	 their	water	 supply	 (Erwin,	 2009,	 Jin	 et	 al.,	 2009),	 climate	 change	will	 likely	
substantially	alter	ecologically	important	attributes	of	wetlands	and	exacerbate	impacts	from	human	
activity.	Furthermore,	loss	of	wetlands	will	exacerbate	the	impact	of	climate	change,	as	the	fundamental	
services	 that	 they	contribute	 to	 the	mitigation	of	 climate	 impacts	 (e.g.	 through	 regulating	 flows	and	
providing	water	during	the	dry	season),	are	lost.	
Uganda	has	a	long	history	of	working	to	conserve	wetlands	and	is	recognized	for	its	efforts	which	are	
regionally	 and	 globally	 important	 for	 migratory	 bird	 species	 and	 biodiversity	 (Ramsar,	 2006).	
Nevertheless,	most	wetlands	 lie	 outside	 national	 protected	 areas	 (Figure 1)	 and	 establishing	 a	 solid	
information	base	on	wetland	resources,	how	they	are	used,	and	their	current	condition	is	essential	to	be	
able	to	identify	wetland	management	approaches	for	the	future.	
	

                                                            
1	MINISTRY	OF	FINANCE,	PLANNING	AND	ECONOMIC	DEVELOPMENT	(MFPED).	2004.	Poverty	Eradication	Action	Plan	
(2004/5‐2007/8).	Kampala,	Uganda:	Government	of	Uganda.	
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Figure 1: Distribution of permanent and seasonal wetlands in Uganda (left). Number of hectares of wetland 
per capita (right). Source WRI (2009). 
	
	
1.1 Wetlands	in	Uganda	and	links	to	the	distribution	of	poverty	
	
Approximately	75%	of	Ugandan	wetlands	are	seasonal	and	not	permanently	flooded	(see	Figure 1).	Most	
permanent	wetlands	are	connected	to	permanent	sources	of	water	such	as	large	lakes	e.g	Kyoga	in	the	
north	 and	 Victoria	 in	 the	 south.	 Whether	 it	 is	 seasonal	 or	 permanent	 affects	 characteristics	 of	 the	
wetlands	such	as	vegetation,	moisture	availability,	 land	cover	types	and	use	by	humans.	The	latter	is	
further	influenced	by	the	development	and	poverty	levels	of	nearby	human	settlements,	with	poorer	
communities	relying	more	on	the	free	‘public	services’	provided	by	wetlands,	including	access	to	water,	
fuel	and	land	for	agriculture.	In	areas	where	there	are	fewer	hectares	of	wetland	per	capita	(ignoring	
where	there	are	few	wetlands),	the	pressure	on	wetland	systems	(demand	for	services)	is	greater.	As	
Figure  1	 demonstrates	 this	 is	 particularly	 true	 for	 areas	 in	 Eastern	 Uganda,	 close	 to	 Mbale,	 and	
southwestern	Uganda	close	to	Mbarara.	
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Figure	2:	Poverty	rate;	percentage	of	population	below	the	povery	line	(left);	and	areas	where	Beekeeping	
takes	place	(blue	dots)	and	does	not	take	place	(orange	dots)	(right).	Source	WRI	(2009)	

	
Figure 2	shows	the	percentage	of	the	population	living	below	the	poverty	line,	indicating	that	the	poorest	
members	of	the	Ugandan	population	live	in	the	northern	and	eastern	regions.	This	distribution	is	partly	
the	result	of	population	densities,	 soils	and	access	 to	 resources	 (fertile	 land	and	water)	but	also	 the	
result	of	conflicts,	especially	in	the	northern	areas.	Towards	the	southwest	income	levels	are	generally	
better,	though	as	Figure 1	demonstrates	wetland	areas	able	to	provide	services	per	capita	are	low.	Figure 
2	also	gives	an	example	of	an	alternative	livelihood	(beekeeping),	which	relies	less	on	the	extractive	use	
of	wetlands	and	which	could	be	expanded	to	other	areas;	currently	it	is	primarily	concentrated	in	the	
central	and	northern	areas,	with	little	use	in	the	southern	and	eastern	regions.	
	
1.2 Changes	in	land	use	
 

Wetlands	 perform	natural	 functions	 that	 are	 essential	 for	 the	wetland	 regions	 and	 for	 the	 natural	
sustainability	of	these	areas.	These	functions	include	water	quality	improvement,	floodwater	storage,	
fish	and	wildlife	habitat,	aesthetics,	and	biological	productivity	(EPA,	2001).	However,	as	the	study	led	
by	Turyahabwe	(2013)	on	household	food	security	reveals,	other	than	its	ecological	functions	wetlands	
also	serve	a	large	range	of	purposes	that	sustain	human	activity.	Figure 3	below	shows	as	an	example	
the	ways	in	which	wetlands	directly	contribute	to	household	food	security.	From	the	table	it	can	be	
seen	 that	 given	 the	 fertility	 of	 wetland	 soils,	 wetlands	 are	 often	 used	 for	 growing	 crops	 (most	
commonly	vegetables,	sugarcane,	coco	yams	and	paddy	rice).	
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Figure	3:	Ways	through	which	wetlands	contribute	directly	to	household	food	security	in	areas	adjacent	to	
wetlands	in	Uganda	(Turyahabwe,	2013)	

	

The	use	of	wetlands	for	agriculture	purposes	is	one	of	major	threats	to	these	natural	environments.	In	
addition	 to	 the	 incentives	 for	 farmers	 that	 wetlands'	 soil	 fertility	 and	 better	 growing	 conditions	
represent,	the	expansion	of	agricultural	cultivation	into	wetland	areas	has	also	been	promoted	through	
public	 policy.	 A	 relevant	 example	 is	 the	 “Uganda	National	 Rice	Development	 Strategy”,	 an	 initiative	
supported	by	Uganda's	former	vice‐President’s	(USAID,	2013).	USAID	(2013)	estimates	that	today	at	
least	55%	of	the	rice	production	of	Uganda	is	cultivated	in	wetland	areas	(2%	in	irrigated	wetlands	and	
53%	in	rain‐fed	wetlands).	Wetlands	used	for	agricultural	purposes	are	frequently	drained	and	over‐
exploited	 (Bakagira	 et	 al.,	 2004;	GoU,	 2007;	Rwankakamba,	 2009;	Panaos,	 2010).	As	 a	 consequence	
lands,	which	have	for	centuries	provided	drainage	and	prevented	flooding	during	the	rainy	season,	have	
now	been	destroyed	(Okella,	2010).	For	example,	Rwankakamba	(2009)	argues	that	in	Jinja	district,	in	
the	Eastern	region	of	Uganda	(in	which	planned	project	activities	will	take	place	–	see	section	Chapter	
2:),	almost	80%	of	the	wetlands	have	been	modified.	In	the	Kabale	district	(western	region)	between	
1990	and	1992,	7.3%	of	the	wetlands	were	converted	into	farmland	(Rwankakamba,	2009).	Panaos,	a	
British	organization,	has	also	documented	the	expansion	of	rice	culture	in	Eastern	Uganda,	particularly	
in	the	district	of	Mbale	where	planned	project	activities	will	take	place	(Panaos,	2010).	

Climate	change	has	also	potentially	contributed	to	the	expansion	of	agricultural	practices	into	Uganda's	
wetlands.	Uganda's	NAPA	recognises	a	national	tendency	of	encroachment	of	wetland	areas	due	to	the	
fragmentation	 and	 decreasing	 availability	 of	 arable	 lands	 per	 household	 (GoU,	 2007).	 As	 will	 be	
discussed	later,	extreme	weather	events	potentially	caused	or	exacerbated	by	climate	change	also	play	
an	 important	 role	 in	 the	movement	 of	 people	 to	wetland	 areas	 (i.e.	 during	droughts,	when	 rain‐fed	
agriculture	has	failed).	Due	to	unpredictable	weather	conditions	small‐scale	farmers	prefer	to	rely	on	
low‐cost	 surface	 water	 irrigation	 methods	 (facilitated	 in	 wetland	 areas),	 which	 is	 one	 of	 the	 main	
reasons	for	the	uncontrolled	agricultural	intrusion	into	wetland	environments	(USAID,	2013).		

In	addition	to	being	converted	to	agricultural	areas,	wetlands	have	also	suffered	from	the	construction	
of	 upstream	 developments.	 The	 construction	 of	 upstream	 development,	 especially	 water	 allocation	
infrastructures	for	irrigation,	energy,	industrial	and	domestic	uses,	have	caused	damages	on	wetlands	
because	they	have	left	insufficient	flows,	or	made	insufficient	investments	to	maintain	the	functioning	
of	natural	ecosystems	(L.	Emerton,	2005).		

1.3 Change	in	seasonal	distribution	of	rainfalls	
	
Increased	variability	 in	 the	amount	of	 rainfall	and	the	onset/withdrawal	dates	potentially	caused	or	
exacerbated	by	climate	change2	may	affect	wetland	environments	of	Uganda.	Uganda's	NAPA	observes	

                                                            
2	Not	all	changes	in	seasonal	distribution	of	rains	can	be	linked	to	climate	change.	East	Africa’s	climate	is	naturally	dynamic	
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differences	in	the	distribution	of	rainfalls	in	the	country,	indicating	that	"recent	years	have	witnessed	
erratic	onset	and	cessation	of	rainfall	seasons"(GoU,	2007).	Although	the	NAPA	does	not	offer	empirical	
evidence	to	back	its	statement,	other	scientific	studies	provide	data	to	support	that	rainfall	across	the	
country,	and	specifically	in	the	project's	proposed	regions,	is	currently	unreliable	and	highly	variable	in	
terms	of	its	onset,	cessation,	amount	and	distribution.	
	
At	a	national	level,	the	analysis	of	Mubiru	et	al.	(2012)	of	historical	data	sets	of	daily	rainfall	showed	that	
that	while	there	appears	to	be	high	variability	in	rainfall	onset	dates	across	Uganda,	withdrawal	dates	
appear	to	suffer	less	variability,	thus	making	the	duration	of	the	first	rainy	season	dependent	on	the	
rainfall	onset.	Uganda	has	a	bimodal	rainfall	pattern	(except	for	the	Karamoja	region	which	is	unimodal),	
with	the	first	season	normally	occurring	from	March	to	May,	whilst	the	second	rainy	season	occurs	from	
October	to	December	(Mubiru	et	al.,	2012)3.	Mubiru	et	al.	(2012)	found	that	the	onset	of	rains	for	the	
March–	May4	season	was	highly	variable	from	year	to	year	and	that	on	many	occasions	the	onset	of	rains	
in	 the	March–May	season	was	delayed	 for	as	many	as	30	days,	 starting	 in	mid‐April	 instead	of	mid‐
March.	The	authors	 found	 that	 rainfall	 cessation	appeared	 to	have	 remained	more	or	 less	 the	same,	
regardless	of	the	onset	of	rainfall.	Consequently,	when	rains	started	late,	withdrawal	was	usually	timely,	
which	then	makes	the	first	rainy	season	shorter.	 In	addition	to	the	changes	 in	the	onset	dates	of	the	
season,	on	a	monthly	scale	Mubiru	et	al.	(2012)	also	found	that	there	is	a	decreasing	trend	in	the	number	
of	rainy	days	during	in	the	March–May	season,	particularly	the	months	of	April	and	May.	This	decreasing	
trend	can	be	observed	in	Figure 4	below	(d,e),	which	shows	the	data	gathered	by	the	authors	from	the	
Namulonge	Station	(Central	Uganda).	As	will	be	discussed	more	in	detail	 later,	shorter	rainy	seasons	
have	negative	effects	for	both	natural	wetland	ecosystems	and	crops	grown	in	the	region.		
	

                                                            
with	high	temporal	and	spatial	rainfall	variability,	some	of	which	can	be	explained	by	large	scale	oscillations	in	atmospheric	
and	ocean	circulation	(including	El‐Nino	Southern	Oscillation).	Therefore	there	is	widespread	academic	discussion	on	the	level	
to	which	change	in	the	seasonal	distribution	of	rainfall	can	be	attributed	to	climate	change	(Namaalwa	et.	al,	2013,	Osbahr	et	
al.,	2011,	Mubiru,	2012)	
3Other	sources	indicate	rainy	season	occurs	during	different	months.	Uganda's	NAPA	(GoU,	2007)		for	example	states	that	the	
first	rain	season	is	from	March	to	June,	while	the	second	season	is	from	August	to	November	Climate		
4	The	authors'	analysis	of	the	second	rainy	season	(October–December)	showed	that	changes	on	the	onset	and	cessation	trends	
are	not	apparent.	For	this	reason,	results	on	the	second	season	are	not	discussed	in	detail.	
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Figure	4:	The	number	of	rainy	days	at	Namulonge	Station	in	Uganda	from	1950	to	2008	

	
April	and	May	are	precisely	the	critical	months	of	crop	growth,	as	can	be	observed	in	the	Crop	
Calendar	in	Figure 5.	
	

	
	
Figure	5:	Uganda	crop	calendar	(FAO,	2015)	

	
For	this	reason,	changes	in	the	seasonal	patterns	and	the	amount	of	rains	produce	strong	impacts	in	the	
agriculture	 of	 Uganda	 and,	 as	 a	 consequence,	 on	 its	wetland	 regions.	 For	 example,	 Namaalwa	 et	 al.	
(2013)	determined	that	rainfall	variability	strongly	influences	the	farming	patterns	of	communities	of	
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the	Namatala	wetland	(East	Uganda).	Farmers	are	forced	to	abandon	the	dry	upland	plots	when	rain	
comes	late	(if	 it	comes)	and	then	they	settle	in	the	wetland	in	search	for	reliable	moisture	to	sustain	
their	crops.	A	change	in	the	distribution	of	rainfalls	contributes	in	this	way	to	the	tendency	of	wetland	
encroachment	 outlined	 in	 the	 previous	 section	 (GoU,	 2007).	 Furthermore,	 in‐season	 dry	 spells	 or	
intense	 rainfall	 events	 during	 a	 crop	 flowering	 period	 or	 before	 harvest	 can	 significantly	 reduce	 a	
famer's	produced	crop	yield	(Osbahr	et	al.,	2011),	having	direct	impacts	on	their	livelihoods.	
	
Qualitative	research	from	non‐governmental	organizations	working	in	the	region’s	targeted	by	the	GCF	
financed	activities	also	report	that	farmers	themselves	recognize	an	increasingly	erratic	rainfall	pattern	
in	the	first	March	to	May	rainy	season	(Oxfam,	2008).	Farmers	have	stated	that	erratic	rain	patterns	
have	 caused	 drought	 and	 crop	 failure,	 but	 also	more	 intense	 rainfall,	 especially	 in	 the	 second	 rains	
towards	the	end	of	the	year,	causing	flooding	and	erosion.	In	Oxfam's	(2008)	report,	a	farmer	expresses:		
	

We’ve	stopped	even	adopting	seasonal	planting,	because	it’s	so	useless.	Now	we	just	try	all	the	
time.	We	used	to	plant	in	March	and	that’d	be	it.	Now	we	plant	and	plant	again.	We	waste	a	
lot	of	seeds	that	way,	and	our	time	and	energy.	We	regret	it	so	often,	why	we	planted.	Then	we	
have	to	plan	to	acquire	other	seeds,	and	the	seeds	here	are	very	costly.	

	
Farmers'	impressions	are	confirmed	by	Mubiru	et	al.	(2012)	who	states	that	a	decrease	in	the	amount	
number	of	rainy	days	and	of	rainfall	has	been	commonly	manifested	by	unseasonable	periods	with	no	
rain,	which	are	becoming	a	usual	occurrence	lasting	from	about	3	to	4	weeks	interspersed	within	the	
rainy	season.	For	example,	FAO	reports	that	in	bi‐modal	areas	during	planting	of	the	2015	first	season,	
crops	had	to	be	completed	with	some	weeks	of	delay	(around	mid‐April)	due	to	low	soil	moisture	and	
high	temperatures	(FAO,	2015).	FAO	also	found	that	"after	a	late	start	at	the	end	of	March,	seasonal	rains	
were	erratic,	with	well	above‐average	amounts	in	most	central	and	northern	areas	and	significant	dry	
spells	in	southern	areas"	(FAO,	2015).	
	
1.4 Increase	in	frequency	of	intense	rainfalls	
	
Uganda's	NAPA	observes	that	"rainfall	events	are	heavier	and	more	violent	than	before"	(GoU,	2007)5.	
This	observation	is	consistent	with	IPCC	findings	from	the	assessment	of	12	CMIP3	GCMs	over	eastern	
Africa	that	suggests	that	by	the	end	of	the	21st	century	the	region	will	have	a	wetter	climate	with	a	more	
intense	wet	season	(Niang	et	al.,	2014).	Taking	into	account	IPCC's	projections,	the	NAPA	expects	that	
an	increase	of	heavy	rains	will	especially	affect	the	wettest	districts,	which	include	the	Eastern	region	
and	districts	(including	Mbale).6	The	IPCC’s	Special	Report	on	Managing	the	Risks	of	Extreme	Events	and	
Disasters	to	Advance	Climate	Change	Adaptation	(IPPC,	2012)	also	 indicates	that	 there	will	 likely	be	
more	heavy	rainfall	over	East	Africa	with	high	certainty	and	more	extremely	wet	days	by	the	mid‐21st	
century.	

Wetland	systems	are	vulnerable	and	particularly	susceptible	to	changes	in	quantity	and	quality	of	water	
supply	(Burkett	and	Kusler,	2000;	STRP,	2002;	IPCC,	2001).	Therefore	climate	change	will	likely	have	
significant	impacts	on	wetland	structure	and	function,	primarily	through	alterations	in	hydrology	and	
especially	 by	 altering	 the	 water‐table	 level	 (IPCC,	 2001)	 and	 the	 nature	 and	 variability	 of	 the	
hydrological	 period	 (Erwin,	 2009).	 Heavier	 rains	 can	 increase	 soil	 erosion	 and	 vegetation	 damage	
through	run	off,	which	affects	wetland	ecosystems,	agriculture	and	sustainable	livelihoods	(Hisali	et	al.,	
2011).	Rains	excessive	in	both	intensity	and	duration	can	also	lead	to	water	logging.	The	negative	effects	
of	 increased	 rains	 could	 be	 accompanied	 by	 increased	 incidences	 of	 intense	 lightning	 and	
thunderstorms,	 hailstorms	 and	windstorms,	 often	 related	 to	 flood‐level	 rains	 (Kaggwa	 et	 al.,	 2009).	
Wetland	flora	and	fauna	also	respond	very	dynamically	to	small	changes	 in	water‐table	 levels	(IPCC,	
                                                            
5The	NAPA	reaches	this	conclusion	out	of	the	analysis	of	surveys,	focus	groups	and	PRAs	conducted	as	part	of	the	NAPA	process.	
Twelve	districts	(including	the	project's	 targeted	areas)	were	selected	for	the	collection	of	data/information.	The	selection	
criterion	took	into	account	the	five	ecosystems	and,	where	possible,	geographical	balance	(GoU,	2007).	
6Given	Uganda's	NAPA	was	created	in	2010,	the	document	uses	IPCC	2007	as	reference.	This	information	has	been	updated	
using	the	latest	IPCC	assessments	(2014),	which	is	consistent	with	previous	findings.	
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2001).	As	explained	below,	wetlands	already	drained	because	of	agricultural	activity	are	not	able	 to	
absorb	the	water	from	heavy	rains,	which	then	increase	the	chances	of	devastating	floods	(Oxfam,	2008).		

	
1.5 Increase	in	temperatures	
 
A	 large	 amount	 of	 scientific	 evidence	 points	 towards	 a	 likely	 increase	 in	 temperatures	 in	 Uganda.	
According	 to	 data	 based	 on	 the	 RCP8.5	 scenario,	which	 represents	 the	 less	 optimistic	 scenario	 and	
available	through	the	World	Bank's	Climate	Change	Knowledge	Portal,	Uganda	will	experience	a	general	
increase	in	temperatures	throughout	the	year	by	the	end	of	this	century	(World	Bank,	2015).	USAID	
(2013)	also	reports	similar	findings	in	its	“Uganda	climate	change	vulnerability	assessment	report”.	The	
agency	expects	an	average	increase	in	the	maximum	temperatures	of	1.2‐1.4	°C	by	2030,	as	well	as	an	
average	increase	of	0.8‐0.9	°C	for	minimum	temperatures	(RCP	4.5	emission	scenario).	As	for	the	annual	
average,	the	increase	in	temperatures	could	exceed	2	°C	under	higher	emission	scenarios	such	as	the	
RCP	8.5	scenario	(USAID,	2013).	
	
USAID	(2013)	also	offers	an	overview	of	expected	changes	in	temperatures	in	Uganda	using	data	from	
6	different	stations	of	the	country.	Four	of	these	stations	are	located	in	areas	targeted	by	the	proposed	
GCF	funded	project:	two	stations	in	Southwestern	Uganda	(Mbara	and	Kasese)	and	two	others	in	Eastern	
Uganda	(Tororo	and	Soroti).	The	projections	obtained	for	each	station	are	aligned	with	the	previously	
discussed	expected	national	trends	by	predicting	an	increase	in	temperatures	(Figure 6).	This	confirms	
that	the	targeted	regions	of	Southwestern	and	Eastern	for	GCF	investment	are	expected	to	experience	
an	 increase	 in	 temperatures,	 resulting	 in	 a	 number	 of	 adverse	 impacts	 on	wetlands	 as	 documented	
above.	
	

	
	

	

	
	

Figure	6:	Minimum	(left)	and	maximum	(right)	annual	average	temperature	observed	and	projected	for	
six	individual	stations.	Source	USAID	(2013)	

	
Increases	 of	 temperatures	 can	 strongly	 influence	 the	 main	 functions	 of	 wetlands.	 For	 example,	 an	
increase	in	temperatures	can	extend	the	range	and	activity	of	some	pest	and	disease	vectors	(K.	Erwin,	
2008).	 For	 instance,	 in	 Uganda	 it	 is	 highly	 likely	 that	Lantana	 camarais	—	 an	 invasive	 species	 that	
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displaces	pastures	in	grassland	wildlife	areas	and	developing	especially	in	hot	and	humid	environment	
—	will	 expand	 its	 range	under	 future	 climate	 scenarios	due	 to	 the	 increase	 in	 temperature	 (USAID,	
2014).	In	addition	to	being	one	of	the	worst	invasive	species,	reducing	biodiversity,	crowding	out	native	
species	(Quentin	et	al.,	1995)	and	slowing	down	the	regeneration	of	forests	by	preventing	the	growth	of	
new	trees	(ISSG,	2006),	the	toxicity	of	this	species	can	be	dangerous	for	people	and	livestock.	
	
Changes	 experienced	 in	 Uganda's	 wetlands	 ecosystems	 has	 also	 been	 related	 to	 increasing	 risks	 of	
Malaria	by	Uganda's	NAPA	(GoU,	2007).	The	modification	of	wetlands,	for	instance	through	the	drainage	
of	 wetlands,	 creates	 micro‐climatic	 changes	 with	 increased	 temperatures.	 This	 situation	 has	 been	
reported	in	the	district	of	Kabale,	in	Western	Uganda,	and	it	is	assumed	to	be	the	cause	of	high	rate	of	
malaria	cases	in	the	district	(Barakagira,	et	al.,	2004).	Uganda's	NAPA	also	asserts	that	temperature	rise	
is	believed	to	have	caused	that	the	highlands,	previously	malaria‐free,	are	now	invaded	by	malaria	(GoU,	
2007).	According	to	the	Malaria	Control	Programme	(2002,	cited	in	Uganda's	NAPA:	GoU,	2007)	malaria	
causes	more	illness	and	death	in	Uganda	than	any	other	single	disease.	The	report	states	this	illness	is	
responsible	for	more	than	15%	of	life	years	lost	due	to	premature	death.	It	accounts	for	about	15‐40%	
of	 patient	 attendances	 at	 health	 care	 facilities	 and	 about	 9‐14%	 of	 deaths	 of	 inpatients.	 Further	
disruption	of	wetland	ecosystems	caused	by	climate	change,	in	addition	to	other	anthropogenic	impacts,	
may	pose	in	this	way	a	severe	threat	to	Uganda's	health	through	the	potential	increase	in	vector‐	and	
water‐based	illnesses.	
	
1.6 Vulnerability	to	floods,	droughts,	heat	waves	
	
According	 to	 IPCC,	 extreme	 precipitation	 changes	 over	 Eastern	 Africa	 such	 as	 droughts	 and	 heavy	
rainfall	have	been	experienced	more	frequently	during	the	last	30‐60	years	(Niang	et	al.,	2014).	IPCC	
(2014)	also	finds	that	the	continued	warming	in	the	Indian	Ocean	has	been	shown	to	contribute	to	more	
frequent	 East	 African	 spring	 and	 summer	 droughts	 over	 the	 past	 30	 years7	 (Niang	 et	 al.,	 2014).	 In	
addition,	the	IPCC’s	Special	Report	on	Managing	the	Risks	of	Extreme	Events	and	Disasters	to	Advance	
Climate	Change	Adaptation	(IPCC,	2012)	indicates	that	while	as	discussed	in	the	previous	sections	an	
increase	 in	 extreme	 rainfall	 is	 expected,	 East	 Africa	 will	 also	 likely	 experience	 an	 increase	 in	 the	
frequency	of	hot	days	in	the	future	(high	confidence).8	

Uganda's	NAPA	 (GoU,	 2007),	 claims	 that	droughts	 that	periodically	 affect	 the	 country	are	becoming	
more	 frequent	 (see	 Figure  7),	 with	 seven	 droughts	 logged	 between	 1991	 and	 2000.9	 Furthermore,	
observed	 and	 projected	 increases	 in	 temperatures	 will	 contribute	 to	 increases	 in	 potential	
evapotranspiration,	which	will	increase	water	losses	and	the	intensity	of	droughts.	

                                                            
7It	is	not	clear	for	IPCC	whether	these	changes	are	due	to	anthropogenic	influence	or	to	natural	climatic	variability	(Niang	et	
al.,	2014).	
8Although	a	decreasing	dryness	trend	over	large	areas	is	also	projected	(IPPC	medium	confidence,	Niang	et	al.,	2014).	
9Some	 information	 provided	 by	 NAPA	 should	 be	 handled	 with	 care	 as	 in	 some	 cases	 like	 this	 one	 there	 is	 insufficient	
information	presented	in	the	document	to	allow	judgment	on	the	quality	of	the	data,	nor	 is	 the	source	revealed.	Hepworth	
(2008)	for	example	argues	long	time	series	rainfall	data	are	lacking	in	Uganda	or	contain	gaps	for	many	locations.	Therefore	
the	graph	could	reflect	a	skewed	availability	of	data	or	recall	bias.	This	particular	graphic	does	not	address	either	questions	of	
the	criteria	used	to	describe	drought;	the	geographical	extent	affected	and	duration;	and	if	whether	data	is	based	on	verbal	
reports	or	meteorological	observation.		
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Figure	7:	Occurrence	of	droughts	in	Uganda	(GoU,	2007)	

In	Figure 8	below	dark	red	illustrates	the	areas	with	very	high	risk	of	flooding.	It	is	possible	to	observe	
on	this	map	the	high	vulnerability	of	Eastern	Uganda.	The	vulnerability	of	the	Eastern	region	to	floods	
is	confirmed	in	the	Risk	mapping	for	Uganda	from	Groen	&	Jacobs	(2012),	which	shows	that	flooding	
occurs	mostly	in	central	and	Eastern	Uganda.	

	

	

Figure	8:	Uganda	vulnerability	to	floods.	Source:	Map	produced	by	Wilber	(2008)	

As	it	has	been	mentioned	before,	the	ecological	consequences	of	climate	changes	on	wetlands	depend	
largely	 on	 changes	 in	 hydrological	 regime	 and	 water	 quality	 (Jin	 et	 al.,	 2009;	 Erwin,	 2009).	 More	
frequent	or	intense	extreme	weather	events	enhance	the	hydrologic	disturbance	of	wetlands	(Bates	et	
al.,	2008)	and	therefore	have	pronounced	negative	effects	on	these	ecosystems.	For	example,	during	
droughts,	inland	wetlands	are	watered	less	often.	A	reduction	in	the	frequency	and	magnitude	of	high	
flows	of	the	rivers	that	inundate	the	floodplain,	caused	by	lower	precipitation	and	potential	increases	in	
diversion	of	water	for	agriculture,	tend	to	dry	out	floodplain	wetlands	(Bates	et	al.,	2008)	affecting	both	
crops	and	species'	natural	environments.	

Extreme	weather	events	occurring	during	 the	 last	 twenty	years	can	be	expected	 in	this	way	to	have	
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already	affected	the	country's	wetlands	ecosystems.	Some	of	the	most	significant	weather	events	the	
country	has	experienced	lately	are	recorded	below:	

	
Table	1:	Significant	weather	events	in	Uganda	during	the	last	two	decades	

1997/1998	

The	1997/1998	El	Niño,	the	most	severe	weather	phenomenon	in	Ugandan	history,	resulted	in	one	
of	 the	worst	widespread	 recorded	 floods	witnessed	 by	 the	 country	 in	 over	 50	 years.	 The	 floods	
severely	hit	the	eastern	part	of	the	country,	where	several	people	died,	transport	infrastructure	was	
damaged,	 crops	 and	homes	were	 destroyed,	 and	 thousands	 of	 people	were	 displaced	 from	 their	
homes.	There	were	severe	landslides	experienced	in	the	mountainous	areas	of	East	Uganda	(UNDP	
project	 target	 area),	where	many	 people	 and	 homes	were	 buried	 and	much	 property	 destroyed	
(Kaggwaet	al.,	2009).		

During	the	rains	the	level	of	Lake	Kyoga	rose	and	dislodged	the	papyrus	bed,	floating	suds	and	water	
hyacinth	mats.	The	weeds	accumulated	into	the	outlet	of	Lake	Kyoga	and	fully	blocked	it.	Within	one	
year,	the	water	level	rose	over	two	metres	in	the	lake.	This	impacted	negatively	on	the	lake	shore	
wetlands	and	the	breeding	grounds	for	fish	shrunk.	The	flooded	area	altogether	was	some	580	km2.	
The	 floods	displaced	populations,	destroyed	 infrastructure,	 caused	disease	and	some	deaths,	 and	
paralysed	the	socio‐economic	activities	of	the	region.	Todate	the	outlet	of	Lake	Kyoga	is	still	partly	
blocked	by	the	papyrus	and	hyacinth	(ILM,	2004).	In	Nakasongola	district,	the	El	Nino	has	additional	
effects.	For	example,	the	people	displaced	by	the	floods	lost	about	13	per	cent	of	their	annual	revenue,	
three	roads	were	destroyed,	1	390	houses	were	destroyed,	300	hectares	of	crops	and	7	000	hectares	
of	farmland	were	flooded	and	destroyed	and	5	493	people	were	displaced	(NEMA,	2007).		

1999/2000	

The	 prolonged	 and	 severe	 drought	 of	 1999/2000	 in	 the	 Cattle	 Corridor	 caused	 severe	 water	
shortage,	leading	to	loss	of	animals,	low	production	of	milk,	food	insecurity,	increased	food	prices	
and	generally	negative	effects	on	the	economy	(GoU,	2007).	

2002	

The	El	Niño	of	2002,	which	also	resulted	in	moderate	floods,	also	affected	the	east	of	the	country.	On	
the	other	hand,	during	the	1998/1999	La	Niña,	severe	drought	was	experienced,	especially	in	the	
southeast	 of	 the	 country.	 There	were	massive	 crop	 failures	 in	many	 parts	 of	 the	 country,	which	
resulted	 in	 widespread	 famine.	 The	 Government	 and	 relief	 agencies	 carried	 out	 the	 necessary	
interventions	to	avert	the	human	suffering	caused	by	this	drought.	The	drought	mostly	affected	the	
‘cattle	corridor’	(part	of	which	is	an	UNDP	project	target	area),	which	covers	18	districts,	where	there	
was	a	complete	lack	of	pasture	and	water	for	livestock	(Hepworth	2008).		

2007	

During	the	year	2007	floods	heavily	affected	the	eastern	parts	of	the	country.	These	floods	destroyed	
infrastructure,	 notably	 roads,	 bridges	 and	 buildings,	 killed	 human	 beings,	 destroyed	 crops	 and	
threatened	security	in	the	area.	The	district	of	Amuria	(Eastern	region)	was	one	of	the	hardest	hit	by	
the	rain,	the	heaviest	in	35	years,	which	also	destroyed	18	bridges.	(Kaggwa	et	al.,	2009).	The	inability	
of	drained	wetlands	to	absorb	the	water	from	heavy	rains	has	been	pointed	out	as	one	of	the	causes	
for	the	devastating	floods	in	this	region	(Oxfam,	2008).	

	

According	to	the	Scientific	and	Technical	Review	Panel	of	the	Ramsar	Convention	on	Wetlands	(STRP,	
2002)	as	the	frequency	of	extreme	climate	events	increase	for	the	world	and	for	Africa,	the	following	
impacts	on	wetlands	can	also	be	expected:	changes	in	base	flows;	altered	hydrology	(depth	and	hydro‐
period);	increased	heat	stress	in	wildlife;	extended	range	and	activity	of	some	pest	and	disease	vectors;	
increased	flooding,	landslide,	avalanche,	and	mudslide	damage;	increased	soil	erosion;	increased	floods.	

	
1.7 Water	quality	deterioration	due	to	excessive	sedimentation	and	non‐native	species	

invasion	

	

As	has	been	evidenced	in	previous	sections,	Wetlands	in	Uganda	are	being	degraded	due	to	their	over‐
exploitation	and	to	the	conversion	of	their	lands	–	in	particular	by	farming	and	the	implementation	of	
upstream	development.	Wetlands	perform	vitally	important	hydrological	functions,	particularly	in	their	
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role	in	regulating	surface	water	quality	and	volume	(Uluocha	&	Okoke,	2004).	Farming	and	upstream	
development	 has	 nevertheless	made	 insufficient	 investments	 to	maintain	 the	 functioning	 of	 natural	
ecosystems	(Emerton,	2005),	which	has	produced	a	direct	effect	on	the	quality	of	water	(UNDP‐UNEP,	
2009).		

The	negative	effects	of	human	activity	 in	the	water	quality	of	wetlands	are	demonstrated	by	a	study	
conducted	in	the	Upper	Rwizi,	a	catchment	in	Southwest	Uganda.	Ryken	et	al.	(2015)	monitored	seven	
sub‐catchments	 (358‐2120	 km2)	 with	 different	 degrees	 of	 wetland	 encroachment.	 The	 study	
demonstrated	the	superior	efficiency	of	intact	wetlands	–papyrus	wetlands	in	this	case	–	compared	to	
wetlands	encroached	for	grazing	and	banana	cropping.	The	results	obtained	indicate	that,	due	to	their	
strong	buffering	capacity,	papyrus	wetlands	have	a	first‐order	control	on	runoff	and	sediment	discharge.	
Sub‐catchments	 with	 intact	 wetlands	 have	 a	 slower	 rainfall‐runoff	 response,	 smaller	 peak	 runoff	
discharges,	lower	rainfall‐runoff	ratios	–	enabling	a	slow	release	of	rain	water	into	associated	surface	
water	resources	–	and	significantly	smaller	suspended	sediment	concentrations	(N.	Ryken	et	al.,	2015).	
Furthermore	land	use	change	in	water	catchments	caused	by	the	introduction	of	non‐native	species	can	
also	lead	to	increased	sedimentation.	This	affects	the	food	and	water	security	for	all	the	users	of	the	
water,	leading	to	increased	risks	of	silting	up	downstream	resources	such	as	dams,	farmland,	rivers	and	
lakes	(Ministry	of	Natural	Resources	of	Uganda,	1995).	

The	effects	of	watershed	degradation	on	water	quality	are	also	highlighted	in	the	State	of	environment	
report	 for	 Uganda	 (GoU,	 2008).	 This	 report	 mentions	 the	 role	 of	 water	 quality	 protection	 and	
purification	of	the	wetlands,	of	drinking	water	supply	and	storage,	erosion	and	sediment	control	and	
wastewater	 treatment	 of	 wetlands.	 With	 the	 deterioration	 of	 wetlands,	 these	 functions	 cannot	 be	
fulfilled,	 and	water	quality	diminishes.	For	example,	 the	state	of	environment	 report	 for	2000/2001	
reported	that	the	Mt.	Elgon	region	(Eastern	region)	had	85	per	cent	of	total	area	exposed	to	soil	erosion	
(NEMA	2001),	leading	to	a	decrease	in	agricultural	production	and	water	quality.	

	
1.8 Exploitation	of	wetland	resources	
	
In	1964,	the	total	area	of	wetlands	was	estimated	at	32,000	km2	but	by	1999,	it	had	decreased	to	30,000	
km2,	or	about	13	percent	of	the	total	area	of	Uganda.	Preliminary	data	from	the	National	Biomass	Study	
Unit	of	the	National	Forestry	Authority	(NFA,2008)	suggest	that	Uganda’s	wetlands	cover,	as	estimated	
in	2005,	has	now	been	reduced	to	26,308	km2,	or	11%	of	total	land	area.	The	key	underlying	causes	of	
this	decline	is	the	insatiable	desire	for	the	population	both	the	rich	and	the	poor	to	derive	livelihoods	
from	the	wetlands	such	as	reclamation	for	agriculture	(rice	in	Eastern	Uganda	and	Vegetables	and	tea	
growing	 in	 South	 Western)	 and	 other	 industrial	 and	 commercial	 purposes	 (Central	 region);	 over	
harvesting	 of	 water	 for	 domestic	 and	 commercial	 use;	 over	 harvesting	 of	 materials	 mainly	 for	
construction	and	handicraft	and	over	 fishing.	Poor	use	of	wetland	catchments	 leading	 to	 siltation	of	
wetlands	and	rivers	and	also	people	are	forced	to	cultivate	the	now	fertile	wetlands.	This	is	exacerbated	
by	the	high	annual	population	growth	rate	of	3.2%	(UBOS	2014)	
	
Article	237(2)	(b)	of	the	Constitution	of	the	Republic	of	Uganda	further	provides	that	Government	or	a	
local	government	shall	hold	 in	trust	for	the	people	and	protect	natural	 lakes,	rivers,	wetlands,	 forest	
reserves,	game	reserves	national	parks	and	any	land	to	be	reserved	for	ecological	and	touristic	purposes	
for	the	common	good	of	all	citizens.	Subsequently	the	National	Environment	Act	(NES)	prohibits	the	
following:	 (a)	 reclamation	 or	 drainage	 of	 wetlands;	 (b)	 erection,	 construction,	 placement	 of	 any	
structure,	etc.	on	the	wetland;	(c)	disturbance	of	a	wetland	by	drilling	or	tunneling	in	a	manner	that	is	
likely	to	have	adverse	effects	on	the	wetland;	(d)	depositing	in,	on	or	under	any	wetland	any	substance	
in	a	manner	that	is	likely	to	have	adverse	effects	on	the	wetland.	
	
1.9 Impact	of	wetland	losses	on	GDP	
	

Although	there	has	no	comprehensive	study	on	the	contribution	of	wetlands	to	GDP	recent	studies	have	
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determined	the	economic	value	of	wetland	resources	and	their	contribution	to	food	security	in	the	three	
agro‐ecological	zones	of	Uganda.	The	values	of	wetland	resources	were	estimated	using	primary	and	
secondary	data.	Market	price,	Productivity,	and	Contingent	valuation	methods	were	used	to	estimate	
the	value	of	wetland	resources	(see	Table 2).	The	per	capita	value	of	fish	was	approximately	US$	0.49	
per	person.	Fish	spawning	was	valued	at	approximately	US$	363,815	per	year,	livestock	pastures	at	US$	
4.24	million	per	year,	domestic	water	use	at	US$	34	million	per	year,	and	the	gross	annual	value	added	
by	wetlands	to	milk	production	at	US$	1.22	million	per	year.	Through	provision	of	grass	for	mulching,	
wetlands	 were	 estimated	 to	 contribute	 US$	 8.65	 million	 annually.	 Thus,	 resource	 investment	 for	
wetlands	conservation	contributes	to	continued	benefits	from	these	ecosystem	services.	

Wetlands	are	also	important	to	socioeconomic	development	in	the	fisheries	sector,	whose	contribution	
in	 2009	 was	 estimated	 at	 about	 2.8%	 of	 Uganda’s	 national	 GDP.	 Loss	 of	 wetlands	 therefore	 has	 a	
significant	 impact	 on	 the	 livelihoods	 of	 local	 communities	 and	 will	 have	 a	 negative	 impact	 on	 the	
availability	 of	 fish.	 Benefits	 from	 fish	 harvest	 to	 local	 communities	 can	 serve	 as	 incentives	 for	
involvement	in	the	conservation	of	wetlands	in	different	areas	and	should	therefore	be	enhanced.	

	
Wetland	function	 Economic

value	in	US$/ha/year	
Equivalent	in	USh*	

Micro‐climate	regulation	 265,000 461,100
Flood	control	 7,240,000 12,597,600
Water	regulation/recharge	 30,000 52,200
Habitat/refugia	 439.00 763,860
Recreation/aesthetic	 491.00 854,340	
Cultural	 1,761.00 3,064,140
Total	 10,226,000 17,793,240

 
Table	2:	Economic	value	of	wetland	functions.	Source:	IUCN,	2004	

 
Natural	vegetation	in	wetlands	and	floodplains	also	provide	an	important	source	of	dry	season	grazing	
for	 livestock.	 Assuming	 that	 10%	 of	 off‐farm	 pasture,	 fodder	 and	 forage	 intake	 is	 accounted	 for	 by	
wetlands	vegetation7,	dry‐season	grazing	may	have	a	total	value	in	excess	of	USh	18	billion	a	year	in	
terms	of	contribution	to	livestock	production.	
	
	

Region	 Livestock	
population	

Total	value	of	
production	(Ush.	
million	

Value	of	wetlands	
(Ush	millions)	

Central	 1,090,510	 74,043 1,747
Eastern	 940,837	 55,509 2,206
Northern	 1,185,889	 65,922 5,619
Western	 2,087,854	 169,925 8,542
Total	 5,305,090	 365,399 18,114

 
Table	3:	Value	of	wetlands	for	livestock.	Source,	L.Emerton	and	Muramira	E,	1999	

	
	
1.10 Key	risks	from	climate	change	and	the	mitigating	benefits	of	wetlands	in	Uganda	
	
The	table	below	summarizes	the	key	risks	faced	by	wetlands	and	their	local	environments	in	Uganda,	as	
well	as	how	wetlands	contribute	to	mitigating	those	risks.	The	summary	is	based	on	sources	mentioned	
above,	including	Uganda's	NAPA	and	development	agency	assessments	(e.g.	USAID,	World	Bank),	as	well	
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as	IPCC's	latest	assessment	report	(Niang	et	al.,	2014)	which	assesses	present	and	future	climate	change‐
related	risks	for	Africa.	The	potential	contribution	of	wetlands	to	mitigate	these	risks	is	assessed	based	
on	the	description	of	wetland	services	found	in	the	cited	literature.	Given	wetland	is	an	umbrella	term	
to	refer	to	a	broad	range	of	ecosystems,	Appendix	1	provides	more	specific	information	on	how	different	
types	of	wetlands	could	contribute	according	to	the	services	they	provide.	
	

Key	Risk	
Potential	contribution	of	wetlands	to	
mitigate	the	risk	

Examples	of	corresponding	 services	provided	
by	Uganda's	Wetlands		

Present	 and	 projected	
increase	in	temperatures	
(GoU,	2007;	Niang	et	al.,	
2014;	 USAID,	 2013;	
World	Bank,	2015)	

Wetlands	 are	 critical	 to	mitigate	 global	
warming	 because	 of	 their	 ability	 to	
capture	 and	 store	 carbon,	 which	
contributes	 to	 reduce	and	manage	GHG	
emissions	 (Ramsar,	 2006,	 2012).	 They	
also	 reduce	 temperature	 increases	
(through	 evaporative	 cooling)	 in	 their	
local	environment	by	maintaining	higher	
moisture	levels	in	soils.	

‐	 Carbon	accumulation	was	 estimated	 at	480	g‐C	
m2	year1	 for	a	highly	productive	Cyperus	papyrus	
wetland	located	near	Jinja	(on	the	Northern	shore	
of	Lake	Victoria)	(Saunders	et	al.	2007)	‐	Economic	
valuation	studies	that	include	a	broader	set	of	non‐
marketed	 regulating	 services,	 such	 as	 water	
purification	 and	 carbon	 sequestration,	 suggest	 a	
per	hectare‐value	of	wetlands	as	high	as	15	million	
Uganda	Shillings	(US$	10,000)	(MFPED,	2004)	

Present	 and	 projected	
increase	in	the	frequency	
of	 extreme	 weather	
events,	 including	 hot	
days	 and	 droughts	 and	
heavy	rainfall	and	floods	
(GoU,	2007;	IPCC,	2012).	

Wetlands	provide	important	services	for	
preventing	and	mitigating	 the	effects	of	
natural	 hazards.	 They	 provide	
protection	 against	 storms	 (Ramsar,	
2006)	 and	 flood	 control	 by	 absorbing	
excess	water	from	heavy	rains	(Ramsar,	
1997,	 2006,	 Oxfam,	 2008)10.	 They	 also	
prevent	bank	slumping	and	land	erosion	
(Ramsar,	 2006).	 	 By	 capturing	 and	
storing	 carbon	 (Ramsar,	 2006,	 2012),	
wetlands	 can	 also	 help	 reduce	 the	
excessive	 GHG	 emissions	 that	 are	
believed	to	be	the	cause	of	more	frequent	
extreme	weather	events	(Ramsar,	2006).	
They	 help	 to	 keep	 water	 in	 the	 local	
environment	during	times	of	drought.	

‐	Degradation	of	wetlands	in	eastern	Uganda	have	
led	 to	 their	 failure	 to	 perform	 their	 ecological	
function	 of	 storage	 and	 systematically	 regulating	
water	 release	 to	 the	 environment,	 which	 has	
caused	incidences	of	massive	floods	in	the	region	
(Kaggwa	 et	 al.,	 2009).	 The	 heavy	 rains	 between	
July	and	October	2007,	for	example,	led	to	flooding,	
landslides	and	water	logging	in	22	districts11	and	
have	been	associated	to	the	inability	of	the	region's	
drained	wetlands	to	absorb	water	(Oxfam,	2007).	

Extreme	weather	events	
disrupt	 transport	
system,	 infrastructure,	
public	 services	 (water,	
education,	 health,	
sanitation),	 especially	 in	
informal	areas	(Niang	et	
al.,	2014)	

Compound	 stress	 on	
water	 resources	 facing	
significant	 strains	 as	
consequence	 of	
overexplotation	 and	
degradation	 and	
potentially	 exarcebated	
by	drought	(Niang	et	al.,	
2014)	

Wetlands	 are	 essential	 for	 maintaining	
fresh	water	resources	in	face	of	climate	
change.	 They	 perform	 key	 roles	 in	
regulating	 water	 cycles:	 they	 facilitate	
both	 groundwater	 recharge	 (the	
movement	 of	 water	 from	 the	 wetland	
down	 into	 the	underground	aquifer)	 as	
groundwater	 discharge	 (the	 movement	
of	 water	 upward	 to	 become	 surface	
water	 in	 a	 wetland)	 (Ramsar,	 1997)	 .	
They	 also	 protect	 surface	 and	 ground	
water	from	saltwater	intrusion	(Ramsar,	
2006)	 and	 perform	 water	 purification	
services		(Ramsar,	1997).	

‐ The	Nakivubo	Swamp	in	Kampala	filters	sewage	
and	 industrial	 effluents.	 The	 cost	 of	 a	 treatment	
plant	to	perform	this	service	would	be	$2	million	
per	year	(CBD,	2015).	
	
‐	Approximately	5	million	people	in	rural	areas	get	
their	daily	 freshwater	supply	 from	wetlands.	The	
economic	 value	 of	 this	 service	 alone	 has	 been	
estimated	 at	 US$	 25	 million	 per	 year	 in	 Uganda	
(UN‐WWAP	and	DWD,	2005).	
	
‐	 Water	 quality	 in	 the	 discharge	 area	 of	 Inner	
Murchison	 Bay	 of	 Lake	 Victoria	 has	 steadily	
deteriorated	leading	to	higher	treatment	costs	for	
Kampala’s	drinking	water	pumped	from	this	area	
(WMD	et	al.,	2009).		

Changes	in	the	incidence	
and	 geographic	 range	
some	 pest	 vector	 and	
water‐borne	 diseases	
(e.g.	Lantana	camarais	or	
Malaria)	 (Barakagira,	 et	
al.,	 2004,	 K.	 Erwin,	
2008,GoU,	 2007)	 due	 to	
temperature	 and	
weather	 variability	

Healthy	wetlands	can	perform	important	
biological	 regulation	 functions	 to	
mitigate	 the	higher	 incidence	of	vector‐	
and	 water‐borne	 diseases.	 They	 can	
prevent	 species	 invasions,	 regulate	
interactions	 between	 different	 trophic	
levels	and	preserve	 functional	diversity	
and	 interaction	 (Ramsar,	2006).	On	 the	
contrary,	 altered	 wetland	 ecosystems	
can	 support	 the	proliferation	of	vector‐	

Changes	 experienced	 in	 Uganda's	 wetlands	
ecosystems	 has	 also	 been	 related	 to	 increasing	
risks	 of	Malaria	 by	 Uganda's	 NAPA	 (GoU,	 2007).	
The	modification	of	wetlands,	for	instance	through	
the	 drainage	 of	 wetlands,	 creates	 micro‐climatic	
changes	 with	 increased	 temperatures.	 This	
situation	 has	 been	 reported	 in	 the	 district	 of	
Kabale,	in	Western	Uganda,	and	it	is	assumed	to	be	
the	 cause	 of	 high	 rate	 of	 malaria	 cases	 in	 the	
district	(Barakagira,	et	al.,	2004).	

                                                            
10	Acreman	(2013)	concludes	nevertheless	that	depending	on	the	characteristics	and	type	wetlands,	it	can	influence	the	peak	
flows,	timing,	volume	and	duration	of	floods	in	either	positive	or	negative	ways.	
11	This	number	includes	districts	for	both	North	and	East	Uganda	



          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  
  

 
Page	15

I
(Niang	et	al.,	2014)	 and	water‐borne	diseases.

Reduced	 crop	
productivity	 associated	
with	 1)	 unreliable	 and	
highly	 variable	 rains	 in	
terms	 of	 its	 onset,	
cessation,	 amount	 and	
distribution	 (GoU,	2007;	
Namaalwa	 et	 al.,	 2013	
Mubiru	et	al.,	2012;	FAO,	
2015)	 2)	 heat	 and	
drought	 stress	 and	 3)	
pest	 and	 diseases	 have	
strong	adverse	effects	on	
regional,	 national	 and	
household	 livelihood	
(Niang	 et	 al.,	 2014;	
Osbahr	 et	 al.,	 2011;	
Oxfam's,	2008).	

Wetlands	 have	 crucial	 roles	 in	 food	
security	 that	 can	 be	 key	 for	 mitigating	
futures	 risks	 of	 food	 scarcity.	Wetlands	
produce	 fish	 (over	 two	 thirds	 of	 the	
world’s	 fish	 harvest	 is	 linked	 to	 the	
health	 of	 wetland	 areas),	 fruits,	 grains,	
and	many	others	 (Ramsar,	 2006).	They	
are	 also	 critical	 to	 agriculture	 because	
they	 perform	 key	 activities	 for	 the	
formation	 of	 fertile	 soil	 by	 conducting	
sediment	 retention	 and	 creating	 the	
conditions	 for	 the	 accumulation	 of	
organic	 matter	 (Ramsar,	 2006).	
Wetlands	 also	 store	 key	 genes	 for	
resistance	 to	 pathogens,	 ornamental	
species,	 etc	 (Ramsar,	 2012)	 and	 they	
perform	important	biological	regulation	
functions.	
	
Wetlands	 are	 essential	 for	 agricultural	
irrigation:	 	 they	 maintain	 water	 tables	
(Ramsar,	1997)	and	as	stated	before	they	
regulate	water	cycles	necessary	for	crop	
growth.	 	 They	 also	 provide	 crucial	
buffering	 capacity	 that	 can	 support	
agriculture	and	livestock	during	drought	
spells	 (IPCC,	 2007,	 Ramsar,	 2006).	 The	
use	 of	 wetlands	 for	 agriculture	 has	
nevertheless	 to	 be	 balanced	 given	 that	
change	of	land	use	for	agriculture	is	one	
of	 the	 main	 causes	 of	 wetland	
destruction	(Okonya	et	al.,	2014;	Zsuffa	
et	al.,	2014;	Niang	et	al.,	2014).		

‐	 Over	 70	 percent	 of	 all	 wetlands	 in	 Uganda	 are	
locally	 used	 for	 three	 simultaneous	 purposes:	
water	 collection	 and	 use	 (80	 percent),	 livestock	
grazing	(72	percent),	and	natural	 tree	harvesting	
(73	percent).	(WMD	et	al.,	2009).	
	
‐	 It	 is	 estimated	 that	 wetlands	 provide	 about	
320,000	 workers	 with	 direct	 employment	 and	
provide	subsistence	employment	for	over		
2.4	million	(MFPED,	2004)	
	
‐	 Grasslands	 in	 Uganda	 are	 primarily	 used	 for	
livestock	grazing.	 If	 they	have	 the	 right	 soils	 and	
water	 regime,	 they	 are	 also	 very	 desirable	 for	
growing	crops.	Woodland	and	papyrus	wetlands,	
provide	raw	materials,	the	former	for	construction	
and	 fuel,	 and	 the	 latter	 for	 crafts	 and	mats.	Both	
woodland	 and	 papyrus	 wetlands	 are	 very	
vulnerable	 to	 over‐harvesting	 of	 these	 products		
(WMD	et	al.,	2009).		
	
‐	 In	 Nakivubo	 wetland	 (Kampala,	 West	 Uganda)	
farmers	grow	cocoyam	and	sugarcane.	About	eight	
percent	of	the	residents	around	Nakivubo	wetland,	
which	 includes	a	high	number	of	urban	poor,	are	
engaged	 in	 subsistence	 or	 commercial	 activities	
related	 to	 the	 wetland	 (Emerton	 et	 al.,	 1999	 in	
WMD	et	al.,	2009).	
	
‐	An	overwhelming	majority	of	papyrus		
harvesters	in	the	Lake	Bunyonyi	wetlands	sell	raw	
papyrus	 or	 crafts	 made	 from	 papyrus	 to	 bridge	
income	shortfalls	for	periodic	high	expenses	such	
as	school	fees	or	end‐of‐the‐	
year	festivities	(Maclean	et	al.,	2003).	

Adverse	 effects	 on	
livestock	 linked	 to	
temperature	 rise	 and	
precipitation	 changes	
and	 the	 related	 impacts	
on	 pastoral	 livelihoods	
and	rural	poverty	(Niang	
et	al.,	2014)	
Undernutrition	resulting	
from	 changes	 in	 crop	
yield,	 extreme	 weather	
and	its	potential	for	life‐
long	 impacts	 on	 health	
and	development	and	its	
associated	 increase	 in	
vulnerability	 to	 malaria	
and	 diarrheal	 disease	
(Niang	et	al.,	2014)	

Shifts	 in	 biome	
distribution,	and	impacts	
of	 wildlife	 due	 to	
diseases	 and	 species	
extension	 (Niang	 et	 al.,	
2014).	

Wetlands	are	particularly	 important	for	
wildlife	 survival	 to	 climate	 change:	
wetlands	 provide	 habitats,	 support	 for	
animal	migrations	and	host	valuable	fish	
and	 other	 wildlife	 nurseries	 (AusAid,	
2008).	 Wetlands	 also	 support	 wildlife	
survival	 by	 functioning	 as	 filters	 for	
pollutants	 from	 both	 point	 and	 non‐
point	sources	(IPCC,	2007).		

‐	Wetlands	in	Uganda	are	covered	by	a	variety	of	
vegetation	types	and	occur	in	all	of	Uganda’s	main	
land	cover	classes:		tropical	high	forest,	woodland,	
bushland,	 grassland,	 papyrus	 (including	 other	
sedges,	 reeds,	 and	 fl	 oating	 plants)	 (WMD	 et	 al.,	
2009).			
	
‐	 Uganda's	 wetlands	 are	 home	 of	 globally	
endangered	 species	 including	 birds	 such	 as	 the	
Shoebill	 (Balaeniceps	 rex)	 and	 Fox’s	 weaver	
(Ploceus	 spekeoides),	 and	 fish	 species	 of	 the	
Cichlidae	 family.	Many	of	 the	country's	 	wetlands	
are	an	important	stopover	for	large	congregations	
of	migratory	water	birds	(WMD	et	al.,	2009)	
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Chapter	2: Project	target	areas	and	their	environmental	characteristics	
	
As	 noted	 in	 the	 previous	 section,	 the	 ability	 of	wetlands	 all	 over	 Uganda	 to	 provide	 their	 standard	
ecological	services	has	been	degrading	over	time	due	to	human	activities	and	climate‐related	stresses.	
This	 is	 particularly	 true	 for	 regions	 in	Eastern	 and	 Southwestern	Uganda:	 80%	of	wetlands	 in	 Jinja	
district,	in	Eastern	Uganda	have	been	modified;	and	7.3%	of	wetlands	in	Kabale	district	(southwestern	
region)	were	converted	to	farmland	in	a	3‐year	period	alone.	Planned	expansion	of	rice	in	the	Mbale	
district	will	only	serve	to	increase	environmental	stresses	in	these	regions.	These	regions	were	therefore	
chosen	as	suitable	for	planned	GCF	investments	based	on	a	number	of	criteria	including:	

 they	have	suffered	high	levels	of	degradation	due	to	human	activities;	
 fertility	of	agricultural	areas	and	land	has	been	declining	due	to	poor	agricultural	practices;	
 the	increasing	frequency	of	droughts	and	adverse	climatic	conditions	is	expected	to	continue	

and	provide	additional	risks	in	the	future.	
	
Additionally,	according	to	the	Wetland	Mapping	report	(2008),	there	has	been	a	massive	drainage	of	
wetlands	within	the	basins	of	Lakes	Kyoga	and	Victoria,	as	indicated	in	Table 4	below:	
	
Table	4	Wetland	coverage	by	drainage	basin	between	1994	and	2008	

No.  Drainage basin   1994(%)  2008(%) %loss

1  Albert Nile   6.21  4.71  1.5 

2  Aswa  10.83  8.24 2.59

3  Kidepo  0.6  0.74  0.14 

4  Lake Albert  10.15  9.20  0.90 

5  Lake Edward  5.97  4.16  1.80 

6  Lake Kyoga  53.67  41.92  11.75

7  Lake Victoria  25.63  12.58  13.05

8  Victoria Nile  20.69  18.35  2.34 

	
	
	For	the	reasons	given	above	it	was	decided	to	target	wetland	areas	within	the	two	basins;	southwestern	
Uganda	in	the	Lake	Victoria	basin	and	Eastern	Uganda	in	the	Lake	Kyoga	basin.	There	has	been	massive	
degradation	in	both	areas	that	has	led	to	the	loss	of	the	ecological	functions	and	ecosystem	services	on	
which	communities	derive	their	livelihood	and	protection	against	climate	change	impacts.	In	Eastern	
Uganda,	especially	in	the	targeted	districts	(see	section	2.2	below),	there	has	been	an	increase	in	floods	
and	 food	 insecurity	 while	 in	 the	 southwest	 prolonged	 drought	 periods	 have	 become	 evident.	 The	
proposed	 GCF	 interventions	 have	 been	 designed	 to	 enhance	 the	 ability	 of	 the	 ecosystem	 and	
communities	in	these	areas	to	become	more	resilient	to	climate	change	induced	impacts.	
	
2.1 Demography	and	land	use	

According	to	the	provisional	figures	of	the	2014	National	Housing	and	Population	census	(UBOS,	2014),	
the	districts	comprising	the	proposed	project	target	areas	consist	of	over	5.6	million	people	all	together.	
In	the	eastern	districts,	males	make	up	48%	of	the	total	population	compared	to	52%	which	are	women.	
In	 the	southwestern	districts,	 the	situation	 is	 similar	with	 the	 female	population	at	53%	of	 the	 total	
population.	All	 together,	 these	districts	make	up	8%	of	 the	national	population.	While	 the	people	 in	
southwestern	Uganda	are	very	homogeneous	ethnically,	the	situation	in	eastern	Uganda	is	somewhat	
different,	 with	 two	 large	 ethnic	 groupings	 i.e.	 the	 Bantu	 and	 Hamites	 (Teso)	 living	 side	 by	 side	 in	
neighbouring	districts.	

The	most	densely	populated	districts	are	Mbale	and	Budaka	in	eastern	Uganda	as	well	as	Kisoro	and	
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Mitooma	in	southwestern	Uganda	(UBOS	2014).	Population	densities	are	generally	higher	in	the	eastern	
districts	compared	to	the	southwestern	districts.	The	two	most	densely	populated	districts	in	eastern	
Uganda	 each	 have	 over	 500	 persons	 per	 square	 kilometer	while	 in	 the	 southwestern	 region	 all	 the	
districts	 are	 less	 than	 400	 persons	 per	 square	 kilometer.	 Subsistence	 crop	 agriculture	 and	 animal	
husbandry	are	the	two	major	economic	activities	in	all	the	ten	districts.	Other	forms	of	land	use	include	
fish	farming	and	bee	keeping.	The	major	crops	include	rice,	cassava,	millet,	sorghum,	maize,	groundnuts,	
beans,	peas,	sweet	potatoes,	cotton	sunflower,	soybeans	and	bananas.	Cattle,	goats,	sheep,	poultry	and	
pigs	are	some	of	the	animals	raised	in	these	districts.	

Land	use	refers	to	a	series	of	activities	or	operations	on	land,	carried	out	by	humans,	with	the	intention	
to	 obtain	 products	 and/or	 benefits	 through	 using	 land	 resources.	 In	 many	 of	 the	 districts	 in	 the	
proposed	 target	 areas,	 there	 has	 been	 a	 serious	 affray	 on	 the	 vegetation	 resources	 leading	 to	 soil	
erosion	 and	 leaching	 of	 nutrients.	 Soil	 fertility	 decline	 is	 observable	 in	 declining	 crop	 and	pasture	
yields.	 The	 main	 activity	 in	 the	 proposed	 project	 districts	 is	 agriculture,	 with	 over	 80%	 of	 the	
population	depending	on	farming	to	earn	a	living.	In	eastern	Uganda,	the	land	cover	is	dominated	by	
cropland	 and	wetlands	 (Figure  9).	 Land	 use	 and	 cover	 is	 equally	 dominated	 by	 cropland	 in	 south	
western	Uganda,	except	that	in	this	region,	there	is	higher	coverage	of	woodland	and	forest	(Figure 10).	

	

	
Figure	9:	Land‐use	and	cover	of	the	eastern	region	
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Figure	10:	Land	cover	in	the	proposed	project	districts	of	southwestern	Uganda.	

	
2.2 Administrative	Boundaries	
	
The	 proposed	 project	 area	 spans	 a	 wide	 geographical	 area	 and	 many	 administrative	 boundaries,		
comprising	 10	 districts	 in	 south	 western	 Uganda,	 including	 Buhweju,	 Bushenyi,	 Kabale,	 Kanungu,	
Kisoro,	 Mitooma,	 Ntungamo,	 Rubirizi,	 Rukungiri	 and	 Sheema.	 The	 districts	 of	 Buhweju,	 Bushenyi,	
Mitooma,	 Rubirizi	 and	 Sheema	 form	 the	 Greater	 Bushenyi.	 The	 total	 project	 area	 is	 19,471.6	 km2	
comprised	of	two	distinct	blocks,	one	in	the	eastern	part	of	the	country,	which	is	7,815.6	km2	while	the	
southwestern	block	is	11,656.1	km2.	The	eastern	region	is	located	on	a	plateau,	which	is	traversed	by	
numerous	swamps	and	springs	that	drain	to	Lake	Kyoga,	while	the	south	western	districts	are	located	
on	a	higher	altitude	plateau	with	undulating	hills	traversed	by	fewer	swamps	and	rivers	which	drain	
into	Lake	Victoria.	The	upper	reaches	of	the	wetlands	in	both	areas	have	been	impacted	by	agricultural	
activities	and	droughts.	
	
Table	5:	Wetland	to	land	ratio	for	the	eastern	region	of	Uganda	

District	 Area	
coverage	
(km2)	

Pop.	Density	
(people/	km2)	

Wetland	area	
(km2)	

Wetland/total	
land	ratio	(%)	

Adjusted	pop	
density	(people/	
Km2)	
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Budaka	 410.2	 541.98	 206.89	 50.43	 1093.5	

Butaleja	 655.12	 375.31	 304.13	 46.42	 700.51	

Pallisa	 1095.05	 352.56	 636.72 58.15 842.34	

Ngora	 721.01	 197.62	 397.02	 55.06	 439.79	

Bukedea	 1049.14	 180.07	 458.3	 43.68	 319.75	

Mbale	 518.61	 920.17	 101.77	 19.62	 1144.83	

Kaliro	 869.14	 272.6	 713.17 82.05 1519.06	

Namutumba	 813.75	 291.28	 280.65 34.49 444.62	

Kibuku	 489.9	 413.62	 407.61	 83.2	 2462.42	

Tororo	 1193.67	 452.75	 349.51	 29.28	 640.2	

 
 

	
Table	6:	Wetland	to	land	ratio	for	the	south‐western	region	

District	 Area	coverage	
(km2)	

Pop.	density	
(people/	km2)	

Wetland	area	
(km2)	

Wetland	to	land	
ratio	(%)	

Adjusted	pop	density	
(people/	km2)	

Kabale	 1734.88	 350.75	 55.42	 3.19	 362.32	

Kisoro	 729.52	 393.65	 4.55 0.62 396.12	

Kanungu	 1329.21	 213.22	 21.78 1.64 216.77	

Ntungamo	 2027.13	 305.06	 21.78	 1.07	 308.37	

Bushenyi	 845.39	 353.4	 23.88	 2.82	 363.67	

Buhweju	 750.08	 165.37	 6.8	 0.91	 166.88	

Mitooma	 543.9	 377.07	 11.16 2.05 384.97	

Rubirizi	 1472.26	 100.32	 419.45	 28.49	 140.29	

Sheema	 700.08	 335.08	 114.7	 16.38	 400.74	

Rukungiri	 1523.6	 236.78	 23.45	 1.54	 240.48	

	
	
2.3 Wetland	coverage	in	each	target	area	

	

In	the	eastern	region	wetland	coverage	ranges	between	19.62%	(Mbale)	and	83.20%	(Kibuku)	(Table	
5).	 In	 the	 southwestern	 region,	 wetland	 coverage	 ranges	 between	 0.62%	 (Kisoro)	 and	 28.49%	
(Rubirizi)	(Table	6).	The	lowest	adjusted	population	density	was	estimated	to	be	319.75	people	km‐2	
(Bukedea)	with	the	highest	being	Kaliro	(2462.42	people	km‐2).	The	distribution	of	wetlands	in	each	
region	is	depicted	in	Figure 11	and	Figure 12.	
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Figure	11:	Distribution	of	wetlands	in	eastern	Uganda	

	
	
Table	7:	Distribution	of	wetlands	in	eastern	Uganda.	Wetland	loss	in	the	proposed	project	area	of	Eastern	
Uganda	(Wetland	mapping	2008)	

NAME	OF	
DISTRICT	

Wetland	
coverage	(km2)	

1994	

Wetland	coverage	
(km2)	
2008

CHANGE	IN	
AREA	 %	CHANGE(LOSS)	

Butaleja	 290.553	 257.293	 ‐33.260	 ‐11.447	

Kaliro	 298.808	 238.862	 ‐59.946	 ‐20.062	

Mbale	 90.613	 79.439	 ‐11.174	 ‐12.332	

Namutumba	 279.346	 249.756	 ‐29.589	 ‐10.592	

Pallisa	 642.463	 510.267	 ‐132.196	 ‐20.576	

Tororo	 347.116	 287.698	 ‐59.418	 ‐17.118	

Budaka	 124.116	 88.646	 ‐35.470	 ‐28.578	

Kibuku	 426.5	 329.140	 ‐97.360	 ‐15.20	

Ngora	 82	 72.5	 ‐9.5	 ‐8.20	

Bukedea	 452.674	 289.123	 ‐163.551	 ‐36.13	
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Figure	12:	Distribution	of	wetlands	in	southwestern	Uganda	

	
	
Table	8:	Distribution	of	wetlands	in	southwestern	Uganda.	Change	in	wetland	coverage	in	South	–	Western	
Uganda	

NAME	OF	
DISTRICT	

Wetland	coverage	
(sqkm)	1994	

Wetland	coverage	
(sqkm)	2008 CHANGE	IN	AREA	 %	CHANGE	

Bushenyi	 292.315	 117.331	 ‐174.984	 ‐59.86	

Kabale	 89.868	 129.083	 39.215	 43.636	

Kanungu	 71.211	 81.397	 10.186	 14.304	

Kisoro	 25.662	 6.824	 ‐18.838	 ‐73.41	

Ntungamo	 140.520	 78.097	 ‐62.423	 ‐44.42	

Rukungiri	 72.585	 77.105	 4.520	 6.2279	
	
	
2.4 Quality	and	quantity	of	waters	in	the	wetlands	of	both	regions	

	

Uganda’s	water	resources	have	registered	a	general	decline	 in	quantity	and	quality	over	 the	years.	
Water	quality	is	an	integrated	indication	of	environmental	change	and	local	or	regional	environmental	
pollution	impacts.	Deteriorating	water	quality	threatens	to	reverse	the	national	gains	in	achieving	the	
National	Development	Plans	 as	well	 as	 International	 commitments.	 Global	 projections	put	Uganda	
among	the	countries	that	will	experience	water	stress	by	2020	and	water	scarcity	by	2030.	Climate	
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change	and	variability	and	its	impact,	be	it	floods	or	droughts	or	temperature	rise	has	direct	effects	on	
water	quality.	The	above	challenges,	 risks	and	 threats	 imposed	by	climate	change	creates	a	strong	
imperative	for	sustainable	water	and	environmental	management	in	the	wetlands.	

According	to	the	National	Water	Resources	Assessment	report	(2013),	there	is	evidence	of	increased	
sediment	concentration	in	surface	waters	and	siltation	of	reservoirs,	weirs	and	rivers.	Wetlands	are	
buffer	 zones	 for	water	 bodies	 and	provide	 specialist	 support	 in	holding	back	 floods	 from	entering	
watercourses,	filtering	and	purifying	water,	recharging	groundwater	and	sustaining	natural	habitats	
that	help	conserve	water.	Water	quality	and	quantity	in	the	two	project	areas	has	been	assessed,	based	
on	three	river	systems	i.e.	Rivers	Rwizi	and	Manafwa	as	well	as	Kyanamira‐Buhara	micro‐catchment.	

	

2.5 South	western	Uganda	

 

2.5.1 River	Rwizi	

 

The	river	Rwizi	originates	from	the	Buhweju	hills,	with	some	tributaries	originating	from	other	parts	
of	Ankole	region	and	pours	its	waters	into	Lake	Victoria	via	the	Kooki	lakes	(Mburo,	Kachera,	Nakivale,	
Kijanebarola,	e.t.c.)	system.	It	is	the	major	inflow	of	Lake	Mburo	and	other	lakes	in	the	system.	Like	
other	urban	rivers	and	streams,	it	faces	similar	threats	of	pollution.	Understanding	its	water	quality	
dynamics	as	an	urban	river	is	an	important	aspect.	Nutrient	uptake	and	transformation	is	a	central	
ecosystem	function	of	streams	(Payne	et	al.,	2005,	Wood	et	al.,	2005),	and	although	many	studies	may	
have	been	done	on	the	water	quality	of	R.	Rwizi	by	various	researchers,	more	needs	to	be	known	about	
its	water	quality	dynamics	and	variations	in	terms	of	bacterial	load	and	chemical	contamination.	Trace	
metals	such	as	mercury,	copper,	selenium	and	zinc	are	essential	for	the	body	in	low	concentrations.	
However,	because	of	their	ability	to	accumulate	in	the	food	chains,	they	become	a	threat	to	life	when	
they	appear	beyond	limits	in	the	environment.	

It	is	noticeable	that	the	water	resources	in	the	R.	Rwizi	have	declined	over	the	past	10	years.	This	can	
be	attributed	to	increased	degradation	due	to	increased	agriculture	in	the	catchment,	using	poor	land	
and	soil	management	systems,	 including	overgrazing,	 all	 leading	 to	 increased	soil	erosion.	Another	
reason	 is	 the	 recent	 increase	 of	 prolonged	 droughts	 in	 the	 area,that	 lead	 to	 reduced	 rainfall	 and	
increased	evaporation.	Studies	on	water	quality	of	R.	Rwizi	show	that	there	is	increasing	heavy	metal	
(lead,	 cadmium,	 zinc	 and	 cu)	 loading	 from	Mbarara	 town	 into	 the	 river	 system	 (Egor,	2012).	 Egor	
(2012)	observed	that	the	concentration	of	lead	(Pb)	and	cadmium	(Cd)	were	above	the	World	Health	
Organisation	 (WHO)	 standard.	 He	 also	 observed	 an	 increasing	 loading	 of	 total	 phosphorous	 and	
nitrogen	from	water	sources.	Declining	trends	in	rainfall	in	the	catchment	serve	to	concentrate	heavy	
metals	further.	

Recently	 the	 involvement	 of	 the	 private	 sector,	 under	 Public	 private	 Partnership	 (PPP),	 has	 been	
targeted.	For	example	the	Directorate	of	Water	Resources	Management	(DWRM)	through	th	Victoria	
Water	Management	Zone	has	secured	funds	from	Germany	Development	Corporation	(GIZ)	and	Coca‐
Cola	 bottling	 Company	 in	 Uganda	 for	 management	 of	 River	 Rwizi	 Catchment;	 (Restoration	 of	 the	
Nyakambu	Wetland	located	in	Sheema	and	Buhweju	districts)	

	

2.5.2 Kyanamira‐Buhara	micro‐catchment	

 

This	covers	an	area	of	123	km2	and	is	located	midstream	of	the	sub‐catchment,	but	downstream	of	
the	confluence	between	the	2	major	streams	from	both	north	and	south	of	the	Maziba	sub‐	catchment.	
Higher	volumes	of	stream	flow	therefore	characterize	it.	Part	of	it	drains	through	Kabale	Municipality.	
Water	samples	for	quality	assessments	were	taken	at	4	different	points	in	this	micro‐catchment	and	
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results	presented	in	Table 9.	
 
 
Village	 Parish	 Sub‐county	 EC	

(µS/cm)	
pH	 DO	

(mg/l)	

Temp	
(°C)	

TSS	
(105°C	
mg/l)	

TSS	
(500°C	
mg/l)	

Northern	ward	 Rwakaraba	 Kabale	town	 218	 7	 9	 18.2	 78	 57	
Central	ward	 Kigonji	 Kabale	town	 227	 6.9	 7.1	 18.3	 71	 52	

Rwakihirwa	 Buhara	 Buhara	 117	 6.6	 13.6	 17.9	 120	 98	
	 Kyanamira	TC	 Kyanamira	 157	 6.8	 6.2	 18.8	 289	 246	

Table	9:	Water	quality	parameters	of	the	Kyanamira‐Buhara	micro‐catchment	

	

The	results	were	normal	for	most	parameters,	except	TSS,	which	was	high	at	Buhara	(120mg/l	at	105°	
C)	and	Kyanamira	Town	Council	(289	mg/l	at	105°	C	and	246mg/l	at	500°	C);	with	soil	making	up	
82%	of	the	inorganic	matter	in	the	TSS	at	Buhara	and	85%	at	Kyanamira.	Due	to	new	agronomical	
practices	 of	 tea	 growing	 in	 the	 region,	 the	 use	 of	 agricultural	 inputs	 and	 chemicals	 (herbicides,	
pesticides,	 fertilizers,	 acaricides)	may	 lead	 to	 the	 contamination	of	 the	water	 sources	used	by	 the	
communities	downstream.	

	

2.6 Eastern	Uganda	

	

Two	major	river	systems	in	the	eastern	region	drain	into	Lake	Kyoga,	namely	the	Mpologoma	river	
system	that	drains	water	from	the	Manafwa	region	and	the	Awoja	river	system	that	drains	part	of	the	
Elgon	and	Karamoja	regions.	The	Mpologoma	river	brings	approximately	610	million	m3yr‐1	into	Lake	
Kyoga.	The	maximum	recorded	water	depth	is	5	m	with	an	average	of	4	m	annually.	

	
 

Water	quality	parameters	 Budumba	 Mazuba	 Kapyani	 Nsango	

DO	(mg/l)	 1.35+1.03	 1.98+1.26	 1.58+0.87	 0.96+0.76	
Temp	(°C)	 23.75+1.72	 24.53+0.81	 25.35+1.31	 24.18+1.49	

Conductivity	(microS)	

OPO43‐	(mg/l)	

152+32.1	
0.28+0.26	

161+35.2	
0.27+0.23	

218+53.1	
0.13+0.12	

351+55.4	
0.14+0.34	

TP	(mg/l)	 0.67+0.44	 0.62+0.39	 0.29+0.27	 0.23+0.19	

Water	depth	(m)	during	dry	season	 0.52+0.27 0.45+0.14 0.30+0.15 0.35+0.14	

Table	10:	Mean	(+)	STD	of	water	quality	parameters	along	Mpologoma	river	wetland	(September	2011	‐	
August	2012)	

 

2.6.1 River	Manafwa/Mpologoma	river	system	
	
The	observed	discharge	of	R.	Manafwa	(1960‐2005)	when	entering	the	wetlands	in	the	flood	plains	of	
Butaleja	district,	ranges	between	3	m3s‐1	(base	flow)	and	25	m3s‐1	(peak	flow);	with	an	annual	averageof	
7.7	m3s‐1	(Figure 13).	The	simulated	discharge	range	from	3	m3s‐1	to	28	m3s‐1,	with	an	average	of	10	m3s‐
1	(Figure 13).	The	simulated	average	concentration	of	sediment	is	160	g/l	equivalent	to	260	ton/day.	
Runoff	and	soil	loss	hotspots	from	Manafwa	catchment	show	that	runoff	source	areas	are	not	necessarily	
the	sediment	source	areas.	Ten	km2	(about	0.1%	of	the	catchment)	contributes	30%	of	the	runoff	in	the	
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catchment.	Most	of	the	runoff	contributing	areas	(moderate	to	high	yield)	are	located	in	the	western	
part	of	the	catchment.	Sediment	source	areas	are	located	in	the	south‐eastern	part	of	the	catchment.	
Twenty	percent	of	the	catchment	generates	70%	of	the	sediments	in	the	catchment.	
	
	

	
	
Figure	13:	Predicted	and	observed	discharge,	Manafwa	river	(1965‐2005)	

	

The	average	annual	sediment	yields	from	different	hydrological	response	units	range	from	5.7	to	241	
Mg	km‐2	 yr‐1	 (average	of	 45	Mg	km‐2	 yr‐1)	which	 is	 relatively	high	 compared	 to	other	 catchments	 in	
Uganda	(Majaliwa	et	al.,	2004),	though	comparable	to	published	values	for	other	undisturbed	tropical	
catchments	 (e.g.	 Dunne,	 1979	 and	 El‐Swaify,	 1990).	 If	 the	 241	Mg/km2	 yr‐1	 generated	 by	 the	most	
productive	10	km2	is	excluded,	the	average	annual	sediment	yield	falls	to	18	Mg/km2	yr‐1	which	is	closer	
to	other	sediment	yields	in	Ugandan’	catchments.	The	10	km2	was	currently	covered	by	mostly	sandy	
soil	and	is	located	towards	the	outlet	of	the	catchment.	The	average	soil	loss	and	runoff	losses	from	the	
catchment	are	moderate	and	averages	43	t	ha‐1	yr‐1	for	sediments	and	135	m3	ha‐1	yr‐1.	This	suggests	that	
sediments	found	in	suspension	in	river	Manafwa	are	not	from	interill	and	rill	erosion	only,	but	could	
also	come	from	gullies,	riverbank	erosion	and	landslide	areas.	Manafwa	catchment	records	the	highest	
number	 of	 landslide	 scares	 among	 Uganda’s	 catchments.	 From	 98	 recent	 landslides	 mapped,	 it	 is	
estimated	 that	 about	 11	 million	 m3	 of	 slope	 material	 have	 been	 displaced	 in	 Manjiya	 county	
(Breugelmans,	2003;	Knapen,	2003;	and	Knapen	et	al.,	2006).	

Manjiya	County,	within	Bududa	district	and	situated	on	the	south‐western	foot	slopes	of	Mount	Elgon,	
is	the	most	sensitive	area	for	landslides	in	Uganda	(Claessens	et	al.,	2010).	Mass	movements	associated	
with	 intense	 rain‐storms	are	 reported	 to	have	occurred	periodically	 in	Manjiya	 since	 the	early	20th	
century	but	the	increase	in	fatalities	and	losses	as	a	consequence	of	the	enormous	population	growth	
draws	attention	to	the	phenomenon	(Knapen	et	al.,	2006).	
	
2.7 Historical	climate	and	projected	climate	change	in	the	project	area	
	

2.7.1 Observed	climate	variability	and	change	
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Historical	 climate	 and	 projected	 climate	 change	 in	 the	 proposed	 project	 districts	 have	 been	
characterized	by	Basalirwa	(1995)	and	very	recently	Majaliwa	et	al.	(in	press).	The	project	area	covers	
six	homogenous	rainfall	zones	in	total	(Figure	3).	In	south‐western	Uganda,	the	rainfall	zones	include	
CW	(Kabale	and	Kisoro),	ME	(Ntungamo	and	Bushenyi)	and	MW	(Kanungu,	Rukungiri	and	Kasese);	
while	in	eastern	Uganda,	the	zones	comprise	of	D	(Tororo,	Pallisa,	Namutumba	and	Butaleja,	Budaka,	
Bukedea,	Kibuku);	zone	E	(Ngora)	and	F	(Mbale).	

CW	 (Kisoro,	 Kabale):	 Average	 annual	 rainfall	 ranged	 from	 795.7	 and	 1102	 mm	 with	 a	 standard	
deviation	of	89.6	mm.	The	zone	experiences	two	rainfall	seasons,	March	to	May	with	a	peak	in	April	
and	 August	 to	 November.	 Solar	 radiation	 varied	 between	 16.4	 and	 18.51	 while	 average	 annual	
temperature	varied	between	18.8C	and	20.5C.	ME	(Ntungamo	and	Bushenyi):	The	average	annual	
rainfall	ranged	between	800	to	1223	mm.	Zone	D	(Tororo,	Pallisa,	Namutumba	and	Butaleja,	Budaka,	
Bukedea,	Kibuku):	The	average	rainfall	ranges	from	1215	to	1328	mm.	there	are	two	rainy	seasons	in	
the	southern	part	of	the	zone,	with	the	main	season	occurring	in	March	to	May	with	peak	in	April	and	
the	 second	 season	occurring	 in	August	 to	November	with	a	peak	 in	October/November.	Zone	MW	
(Kanungu	and	Rukungiri):	The	average	annual	rainfall	884.5	mm.	Annual	rainfall	amount	reaches	over	
1500	mm	towards	the	Rwenzori	Mountain.	

Zone	F	(Mbale):	The	average	rainfall	in	this	zone	is	in	the	range	of	1215	mm	‐	1328	mm,	with	two	rainy	
seasons	in	the	southern	part	of	the	zone	where	the	main	rain	season	runs	from	March	to	May	with	a	
peak	 in	 April.	 The	 second	 rain	 season	 runs	 from	 August	 to	 November	 with	 a	 peak	 in	
October/November	

Zone	E:	Annual	rainfall	average	of	1250	mm,	with	two	rainy	seasons.	The	main	rainfall	season	occurs	
in	 March	 to	 May	 with	 the	 peak	 in	 April.	 The	 second	 rainy	 season	 has	 a	 moderate	 peak	 in	
October/November.	

	

	
	

Figure	14:	Climatologically	Homogenous	rainfall	zones	of	Uganda	(Basalirwa,	1995)	

	
Seasonal	MAM	and	SON	average	rainfall	amount,	maximum	and	minimum,	standard	deviation	and	
coefficient	of	variation	are	shown	in	Table	2	for	all	the	zones	in	the	proposed	project	area.	The	average	
rainfall	amount	varied	between	237	mm	(MW)	and	536.8	mm	(F)	for	MAM	and	426.9	mm	(MW)	for	
SON.	A	relatively	lower	MAM	maximum	rainfall	amount	(428	mm)	has	been	recorded	in	Zone	ME	and	
the	highest	(864.2	mm)	in	zone	F.	Zone	MW	recorded	the	relatively	lowest	minimum	(88.4	mm)	for	
MAM.	The	relatively	lowest	SON	maximum	rainfall	amount	was	recorded	the	lowest	(426.9)	in	zone	
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MW.	The	minimum	amount	of	rainfall	under	SON	was	observed	under	zone	D	(83.1	mm).	The	standard	
deviation	varied	between	69.8	mm	(ME)	and	148.4	mm	(F)	for	MAM	and	80.7	mm	(MW)	and	155.9	
mm	(D)	for	SON.	The	coefficient	of	variation	(CV)	varied	between	22.07	%	(H)	and	34.7%	(D)	for	MAM	
and	21.5	%	(E)	and	42.8%	(D).	
	
 
Zones	 MAM	 SON	

	 Mean	(30	
years)	

Max	(Min)	 �	 CV	 Mean	
(30	years)	

Max	(Min)	 �	 CV	

E	 472.8	 753	 121.9	 25.8	 358.0	 463.8	 76.8	 21.5	

D	 372.8	 636.6	
(137 9)

129.4	 34.7	 364.2	 780.3	
(83 1)

155.9	 42.8	

F	 536.8	 864.2	 148.4	 27.6	 316.3	 481.2	 71.7	 22.6	

MW	 237.0	 460.5	 81.7	 34.4	 274.4	 426.9	 80.7	 29.4	

ME	 292.9	 428.0	 69.8	 23.8	 384.1	 596.2	 92.8	 24.2	

H	 402.4	 705.4	 88.8	 22.1	 334.9	 531	 95.0	 28.4	

Table	11:	Summary	statistics	of	MAM	and	SON	rainfall	amount	in	the	selected	zones	

	

2.7.2 Projected	climate	change	

	

Projected	 climate	 change	 is	 depicted	 in	 Table  12	 and	 Table  13,	 for	 representative	 concentration	
pathways	 4.5	 and	 8.5	 and	 for	 mid‐century	 and	 end‐century.	 Generally	 rainfall	 amounts	 and	
temperature	are,	on	average,	projected	to	increase	with	increasing	RCP	for	both	periods.	A	variation	
of	 1.4	 to	 1.5C	 is	 projected	 for	maximum	 temperature	while	 1.7‐1.8C	 is	 predicted	 for	minimum	
temperature	 for	mid‐century.	An	 increment	of	1.7	 to	2.8°C	 is	expected	 for	maximum	temperature	
while	 1.8	 to	2.3°C	 for	minimum	 temperature	 for	 end	 century.	Relative	 changes	 in	 rainfall	 are,	 on	
average,	projected	 to	vary	between	6.8%	and	17.5%	for	mid‐century	and	9.8%	to	17.9%	for	end‐
Century.	A	 similar	 trend	 is	 expected	 for	RCP	8.5	with	 relatively	 higher	 changes	 than	 for	RCP	4.5.	
Generally,	districts	in	the	eastern	region	are	expected	to	experience	relatively	higher	rainfall	amounts	
compared	to	those	in	the	southwestern	region	for	both	mid‐	and	end‐century.	It	should	be	noted	that	
projections	of	rainfall	are	uncertain	in	the	near	future,	with	IPCC	suggesting	that	there	will	be	little	
change	by	mid‐century	(with	some	models	suggesting	both	increases	and	decreases	in	rainfall),	but	
with	stronger	agreement	between	models	on	an	 increase	in	rainfall	by	the	end	of	the	21st	century	
(Niang	et	al.,	2014).	

	
	 Mid‐Century	 End‐Century	

∆Tmax	 ∆Tmin	 Rainfall	(%)	 ∆Tmax	 ∆Tmin	 Rainfall	(%)	
oC	 %	 oC	 %	

			CE	 1.46	 1.74 8.76 2.15 1.84	 13.13

E	 1.41	 1.63	 17.25	 1.76	 2.04	 23.14	

CW	 1.5	 1.8	 7.6	 1.9	 2.3	 9.8	

ME	 1.5	 1.8	 6.8	 1.9	 2.3	 11.9	

F	 1.4	 1.7	 17.5	 2.0	 2.3	 17.9	

Table	12:	Projected	change	in	Temperature	and	rainfall	in	the	target	districts	RCP	4.5	

 
Mid‐Century	 	 	 End‐Century	

∆Tmax	 ∆Tmin	 Rainfall	 ∆Tmax	 ∆Tmin	 Rainfall	
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oC	 %	 oC	 %	

CE	 2.13	 2.48	 9.90	 3.61	 4.21	 22.00	

E	 1.98	 2.27	 17.32	 3.43	 3.90	 36.36	

CW	 2.2	 2.4	 9.8	 3.9	 4.3	 23.6	

ME	 2.1	 2.4	 8.3	 3.8	 4.3	 20.1	

F	 1.7	 2.1 23.5 3.4 4.0 37.4	

Table	13:	Projected	change	in	temperature	and	rainfall	in	the	target	districts	RCP	8.5	

	
2.8 Hydrology	
	
All	 the	districts	of	 the	proposed	study	areas	experience	several	spillover	effects	 from	neighboring	
locations,	which	influence	local	livelihood	and	environmental	circumstances.	Heavy	runoff	from	Mt.	
Elgon,	for	example,	results	in	siltation	and	flooding	in	low‐lying	areas	of	Bukedea	district	(Kolir	and	
Malera),	Butaleja	and	Kibuku	districts.	Due	to	logistical	and	time	constraints,	the	processes	that	result	
in	various	spillover	effects	are	only	discussed	in	this	report	based	on	secondary	sources	in	order	to	
enhance	 understanding	 of	 their	 linkages	 to	 and	 implications	on	 the	project	 area	 and	neighboring	
regions.	Particular	target	sites	for	the	project	were	confirmed	by	further	consultations	with	MWE	staff	
and	local	government	officials	at	a	workshop	held	in	Jinja,	eastern	Uganda.	
	
2.9 Weather	and	climate	information	available	for	management	of	wetlands	and	agriculture	
	
The	Government	of	Uganda	(GoU)	has	always	recognized	natural	resources	(including	the	weather	and	
climate)	 as	 a	 basic	 factor	 in	 the	 country’s	 national	 development	 process.	 This	 is	 emphasized	 in	 the	
Constitution	of	the	Republic	of	Uganda,	1995,	under	the	National	Objectives	and	Directive	Principles	of	
State	 Policy	 (Objective	 XIII)	 as	 follows:	 	 “The	 State	 shall	 protect	 important	 natural	 resources,	
including	land,	water,	wetlands,	minerals,	oil,	fauna	and	flora	on	behalf	of	the	people	of	Uganda.”	
	
The	day	to	day	management	and	harnessing	of	all	natural	resources	are	largely	dependent	on	the	state	
of	the	environment,	weather	and	climate.	It	is	important	to	note	that	the	productivity	of	the	agriculture	
and	water	sectors	will	be	significantly	undermined	by	climate	change	impacts	in	the	absence	of	accurate	
weather	and	climate	data	and	information.	Weather	and	climate	is	therefore,	an	important	factor	in	the	
social	and	economic	development	of	the	country	as	it	has	major	influences	on	the	developments	of	all	
other	sectors	of	the	economy.	
	
One	 way	 to	 support	 effective	 adaptation	 planning,	 in	 particular	 for	 an	 increase	 in	 intensity	 and	
frequency	of	droughts,	floods	in	wetland	areas,	is	to	improve	climate	monitoring	and	forecasting,	which	
can	 support	planning	 activities	 related	 to	managing	wetlands	 (e.g.	preparing	 for	 flooding,	managing	
water	extractions	during	drought	periods	etc)	and	agriculture	(e.g.	planning	seed	varieties	and	fertiliser	
ahead	of	a	season	or	deciding	when	to	prepare	land	for	sowing).	.	
	
Currently,	some	of	the	basic	components	of	a	functioning	weather,	climate	and	hydrological	monitoring	
system	in	the	country	have	not	been	updated	with	appropriate	automated	equipment	and	have	often	
been	poorly	maintained	over	the	last	20‐30	years.	Whilst	work	is	ongoing	to	strengthen	the	capacity	of	
the	Uganda	National	Meteorological	Agency	(UNMA)	to	deliver	information	and	services	through	the	
project	“Strengthening	Climate	Information	and	Early	Warning	Systems”	(SCIEWS),	there	are	still	only	
a	few	monitoring	stations	in	the	target	wetland	areas.	To	date	only	44	weather	stations	(12	synoptic	
stations,	8	hydro‐climatic	stations,	8	agro‐climatic	and	16	rainfall	stations)	are	reporting	regularly	as	
per	 the	 World	 Meteorological	 Standards,	 and	 the	 remaining	 158	 weather	 stations	 are	 reporting	
irregularly,	varying	from	three	months	to	one	year.	Of	these	only	10	of	weather	stations	are	located	in	
the	project	areas.	Hence	drought	conditions	(rainfall)	are	not	monitored	for	many	agricultural	areas,	
intense	 rainfall	 is	 not	 monitored	 in	 areas	 that	 are	 prone	 to	 landslides	 and	 flooding	 (especially	 in	
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mountainous	 or	 elevated	 catchments),	 and	 rapid	 rises	 in	 rivers	 are	 not	 identified	 as	 a	 precursor	 to	
flooding	in	the	wetland	areas.	Most	operational	stations	are	manually	operated	and	therefore	do	not	
report	data	with	sufficient	frequency	and	timeliness	to	provide	adequate	lead	times	to	respond	to	fast	
onset	hazards	such	as	floods	in	wetland	areas.	The	current	monitoring	infrastructure	is	therefore	limited	
for	effective	early	warning	provision	and	planning	responses	to	hazards	faced	in	these	wetland	areas.	
The	 on‐going	 SCIEWS	 Project,	 with	 financing	 from	 the	 LDCF	 is	 trying	 to	 address	 this	 situation,	 by	
procuring	 and	 installing	 up	 to	 30	 Automatic	 Weather	 Stations	 (AWSs)	 within	 the	 UNMA	 national	
network.	This	is	also	being	supplemented	by	projects	funded	by	GiZ/USAID	and	the	Global	Resilience	
Partnership12,	 all	 of	 which	 are	 aiming	 at	 increasing	 the	 density	 of	 weather	 stations	 in	 the	 country.	
Additional	work	is	ongoing,	through	both	the	GiZ/USAID	projects	and	SCIEWS	projects,	to	digitize	old	
weather/climate	and	hydrological	records	held	in	paper	formats.	The	SCIEWS	project	is	tackling	this	for	
4	districts	in	the	Mt	Elgon	region,	which	will	provide	useful	historical	data,	which	can	potentially	be	used	
for	developing,	together	with	satellite‐based	estimates,	improved	projections	and	monitoring	of	rainfall.	
	
	

	
Figure	15:	Map	showing	Current	Regular	Reporting	Stations	(2014).	Key:	Dar/Red‐Synoptic(12);	Green‐
Agro(8);	Blue‐Hydro(8);	Red‐Rainfall(16)	

	

                                                            
12	http://www.globalresiliencepartnership.org/teams/meteorological‐early‐warning/	
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Figure	16:	Map	showing	the	8	major	drainage	basins	(purple)	and	4	water	management	zones	(brown)	

	
In	terms	of	a	functional	early	warning	system,	the	Ministry	of	Water	and	Environment,	particularly	the	
Uganda	 National	 Meteorological	 Authority	 (UNMA)	 and	 the	 Directorate	 of	 Water	 Resources	
Management	(DWRM)	coordinates	with	other	Ministries	(Ministry	of	Agriculture,	Animal	Industries	and	
Fisheries	(MAAIF)	and	the	Department	of	Relief,	Disaster	Preparedness	and	Management	(DRDPM)	in	
the	Office	of	the	Prime	Minister	to	disseminate	weather	and	hydrological	information	to	the	public.	In	
terms	of	providing	information,	which	can	be	used	for	wetland	management	or	associated	agricultural	
activities,	one	of	the	main	challenges	is	that	there	is	a	weak	coordination	among	these	partners	with	
regards	to	weather/climate	monitoring,	sharing	of	information	and	disseminating	it	to	those	involved	
in	 water	 management	 and	 agriculture	 in	 wetland	 areas.	 Similarly	 there	 is	 weak	 inter‐sectoral	
coordination	 in	 terms	 of	 sharing	 other	 sources	 of	 agricultural	 and	 environmental	 data,	 as	 well	 as	
developing	tailored	products,	packaging	and	dissemination	to	users.	This	is	also	due	to	limited	protocols,	
agreements	 and	 standard	 operating	 procedures	 on	 official	 processes	 for	 sharing	 weather/climate	
information	 and	 issuing	warnings	 among	 stakeholders	 in	wetland	 areas.	 These	 processes	 (between	
UNMA,	DWRM,	MAAIF	and	DRDPM)	will	need	to	be	developed	and	strengthened	in	order	to	be	able	to	
deliver	 information	and	products	 at	 the	 required	 timeframe	and	 in	a	 format	 that	will	be	useable	by	
different	 stakeholders.	 Additionally	 there	 will	 need	 to	 capacity	 building	 of	 communities	 and	 those	
involved	in	managing	water	and	agriculture	in	the	wetland	areas	to	understand,	interpret	and	utilize	
this	information.	
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Chapter	3: Current	status	of	wetland	management,	agricultural	livelihoods	
and	use	of	weather/climate	information	

	

The	degradation	of	wetlands	and	their	associated	ecosystem	services	in	Uganda	is	negatively	affecting	
the	 livelihoods	 of	 the	 people	 living	 in	 and	 around	 the	wetlands	 –	 around	 4,000,000	 people.	 This	 is	
particularly	 highlighted	 in	 that	 over	 80%	 of	 the	 people	 living	 adjacent	 to	wetland	 areas	 in	 Uganda	
directly	use	wetland	resources	for	their	household	food	and	water	security	needs.13	Furthermore	the	
economic	 benefits	 of	wetlands,	 both	 in	 terms	of	 providing	 food	 security	 and	 services,	 outweigh	 the	
costs13	(Table 14).	However	there	are	threats	presented	by	climate	change	including:	increased	intensity	
in	rainfall	events	leading	to	more	frequent	life	threatening	floods	and	landslides	as	well	as	damage	to	
wetland	ecosystems	through	erosion	and	siltation;	less	reliable	rainfall	and	prolonged	droughts	leading	
to	reduced	access	to	clean	drinking	water	and	threats	to	agricultural	and	livestock	production;	climate	
change	related	stresses	leading	to	unsustainable	use	of	wetlands	and	wetland	catchments;	and	climate	
change	induced	reductions	in	wetland	resilience	and	production	of	ecosystem	services.	

	

Table	14:	Summary	of	total	economic	contribution	of	wetlands	in	three	agro‐ecological	zones	of	Uganda.	
From	Kakuru,	Willy,	Nelson	Turyahabwe,	and	Johnny	Mugisha,	Total	Economic	Value	of	Wetlands	Products	
and	 Services	 in	 Uganda,	 The	 Scientific	 World	 Journal,	 Volume	 2013	 (2013).	
http://dx.doi.org/10.1155/2013/192656	

 

Resource	contribution	(US$)	 Southwestern	farmlands	 Lake	Victoria	crescent	 Kyoga	plains
Availability	 	 	 	
Fish	breeding/spawning	 134,119 673,956	 283,369
Fish	production	 464,295 372,300	 365,000
Crop	farming	 417,536 3,310,200	 25,090,560
Livestock	grazing/pastures	 2,411,46 837,814	 994,443
Livestock	 watering	 19,291,68

1
6,702,510	 7,955,540

Value	added	through	milk production	 7,717 2,681	 3,182
Wetland	grass	for	mulching	

Accessibility	
Papyrus	

4,202,000
	

864,484	

4,456,000	
	

1,660,080	

8,658,000
	

2,054,080	
Papyrus	crafts	

Services/function
2,288,340 3,984,19

2	
5,006,820

Domestic	water	supply	 4,333,947 6,865,838	 2,724,610
Nonuse	values	 298,139,030 1,402,240,250	 704,898,632

Total	economic	value	to	food	availability	 26,928,808 16,355,461	 43,350,09
Total	economic	value	to	food	accessibility	 3,152,82 5,644,272	 7,060,90

0Total	economic	value	through	services	and	functions 302,472,977 1,409,106,088	 707,623,24
2Total	 economic	 value	of	wetlands	 to	 food	 security 332,554,609 1,431,105,821	 758,034,23
6Costs	of	management	and	maintenance	of	wetlands 	 	 	

Management	costs	 19,040 14,200	 15,428
Opportunity	costs	 1,404,266 6,614,910	 3,325,280
Total	economic	cost	to	maintain	the	wetlands	 1,423,306 6,629,110	 3,340,708
Net	economic	 value	 of	wetlands	 for	 food	 security 331,131,303 1,424,476,711	 754,693,52

8Net	benefits	per	hectare	per	year	 (US$)	 11,358 10,388	 10,948

	

                                                            
13	Kakuru,	Willy,	Nelson	Turyahabwe,	and	Johnny	Mugisha,	Total	Economic	Value	of	Wetlands	Products	and	Services	in	Uganda,	
The	Scientific	World	Journal,	Volume	2013	(2013).	http://dx.doi.org/10.1155/2013/192656.	
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In	 both	 Eastern	 and	 South	 Western	 Uganda	 there	 are	 three	 critical	 barriers	 that	 are	 preventing	
communities	from	adapting	to	climate	change	induced	impacts	and	they	include:	the	limited	technical	
knowledge	 on	 the	 agro‐ecological	 and	 hydrological	 systems	 of	 the	 wetlands,	 insufficient	 extension	
services	for	resilient	agriculture	and	livelihoods;	extension	staff	at	different	levels	including	district,	sub	
counties	and	village	levels	are	not	equipped	with	skills	that	enables	them	to	guide	farmers	on	climate	
smart	agriculture	including	growing	of	early	maturing	crops,	as	well	as	inadequate	climate	information	
and	tailored	advisories	to	help	manage	water	and	prepare	for	floods.	This	hinders	access	to	information	
by	farmers	on	climate	and	weather	and	proper	communication	mechanisms.	

For	 example,	most	wetlands	 in	 the	 proposed	 project	 areas	 are	 believed	 to	 have	 good	 potential	 for	
expansion	of	agriculture	to	meet	the	food	demands	of	the	increasing	populations.	However,	this	belief	
is	not	being	guided	with	scientific	findings	to	inform	farmers	on	what	to	grow	in	wetlands	when	and	
where.	The	department	of	wetlands	management	however	 is	responsible	for	restoration	of	wetland	
guidance	by	the	Kampala	matrix.	The	department	in	the	last	financial	year	2014/2015	restored	525	
hectares	 of	 wetland	 sections	 in	 both	 east	 and	 southwestern	 Uganda.	 Restoration	 activities	 are	
undertaken	with	 the	 participation	 of	wetland	 user	 communities.	 	 Small‐scale	 agriculture	 in	 critical	
wetlands	 can	 be	 zoned	 into	 three	 areas,	 namely;	 the	 core	 zone	 where	 no	 activity	 is	 allowed,	 the	
conservation	zone	where	harvesting	of	natural	products	is	allowed	and	the	user	zone	where	regulated	
activities	 are	 acceptable.	 This	 process	 is	 already	 being	 piloted	 under	 the	 National	 Wetlands	
Management	Project	funded	by	JICA.	Under	this	approach,	the	restoration	process	takes	a	natural	path	
and	 it	 takes	 2‐3	 years	 for	 a	wetland	 to	 regain	 its	 hydrological	 integrity.	 An	 alternative	 approach	 is	
through	manipulation	using	machinery	(bull	dozers)	to	create	embankments,	dykes,	dams	and	blocking	
drainage	 channels.	 Original	 wetland	 vegetation	 should	 be	 planted	 to	 enhance	 regeneration.	 This	
approach	was	piloted	on	Nakaiba	wetland,	Masaka	district	and	the	process	took	3‐4	years.	This	activity	
can	be	 implemented	with	 a	 number	 of	 partners	 including	 local	 governments,	 communities	 and	 the	
private	sector	depending	on	their	capacity	and	experience	to	undertake	these	activities.	
	

3.1 Degraded	wetland	areas	in	eastern	and	southwestern	Uganda	and	current	restoration	
efforts	

	

The	 Lake	 Victoria	 wetland	 catchment	 and	 Lake	 Kyoga	 catchment	 are	 among	 to	 the	 most	 critical	
ecosystems	in	Uganda.	The	wetland	catchment	areas	around	Lake	Victoria	alone	have	shrunk	by	more	
than	half	 its	 size	 in	20	years	 from	7,167.6	km2	 in	1994	 to	3,310	km2	 in	2008,	whereas	 the	wetland	
catchment	of	Lake	Kyoga	has	also	reduced	in	size	from	15,008.3	km2	in	1994	to	11,028.5	km2	in	2008.	
The	Global	Water	Partnership	in	East	Africa	states	that	Uganda	loses	approximately	15%	of	its	Gross	
Domestic	Product	(GDP)	due	to	the	destruction	of	its	natural	resources,	including	wetlands.	

In	 areas	where	populations	have	 increased	 tremendously,	 such	as	 the	Districts	 of	Kabale,	Rukingiri,	
Kisoro	 and	 Bushenyi,	 wetlands	 became	 the	 first	 targets.	 Rich	 and	 "progressive"	 farmers	 acquired	
wetlands	 and	 commenced	 the	 programme	 of	 draining	 them	 to	 convert	 them	 into	 dairy	 farms.	 The	
scramble	for	these	areas	has	been	continuing	until	recently	when	government	intervened	to	introduce	
a	new	policy	(see	section	1.8)	and	approach	to	the	use	of	this	resource.	In	eastern	Uganda	most	especially	
in	the	districts	of	Kibuku,	Mbale	and	Budaka	wetlands	are	drained	for	both	small‐scale	and	large‐scale	
rice	growing.	
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Figure	17:	 Intact	and	degraded	wetland	areas	 in	 southwest	Uganda.	Degraded	areas	as	a	priority	 for	
restoration	are	in	orange.	
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Figure	18:	Degraded	areas	of	wetland	per	district	in	southwest	Uganda	

	
Figure 17	and	Figure 18	show	the	amount	of	degraded	wetland	areas	in	southwestern	Uganda,	which	are	
in	need	of	restoration	activities	and	improved	wetland	management,	including	the	need	to	improve	the	
livelihoods	 of	 communities	 in	 their	 immediate	 vicinity.	 Most	 of	 the	 degraded	 areas	 are	 found	 in	
Kanungu,	Kabale	and	Rukungiri,	with	priority	areas	(see	Chapter	2:)	for	restoration	towards	the	south,	
east	and	north.	Likewise	Figure 19	and	Figure 20	show	the	amount	of	degraded	wetland	areas	in	eastern	
Uganda,	which	are	 in	need	of	 restoration	activities	and	 improved	wetland	management.	Most	of	 the	
degraded	 areas	 are	 found	 in	 Tororo,	 Bukedea	 and	 Pallisa,	 with	 priority	 areas	 (see	 Chapter	 2:)	 for	
restoration	towards	the	central	and	western	areas.		
	

0

1000

2000

3000

4000

5000

6000
A
re
a 
D
e
gr
ad

e
d
 (
H
a)

District



Page 34

          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  
  

 

I

	
Figure	 19:	 Intact	 and	 degraded	wetland	 areas	 in	 Eastern	 Uganda.	 Degraded	 areas	 as	 a	 priority	 for	
restoration	are	in	orange.	
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Figure	20:	Degraded	areas	(km2)	of	wetland	per	district	in	Eastern	Uganda.	

	
Despite	 previously	 mentioned	 challenges,	 Uganda’s	 wetlands	 have	 not	 become	 wastelands,	 as	 the	
Government	of	Uganda	has	put	in	place	mechanisms	for	conservation	and	management	of	wetlands	in	
both	the	suggested	target	areas	and	nationally:	
	
i. Twelve	Wetlands	 of	 international	 importance	 such	 as	 the	 Lake	 George	wetlands,	Mabamba,	

Bisina,	Opeta,	Nabugabo,	Lutembe,	Murchison	fall	National	Park,	Nakivale,	Lake	Mburo,	etc	have	
been	designated	as	Ramsar	Sites	as	part	of	 the	obligation	of	Uganda	being	a	signatory	 to	 the	
Ramsar	Convention.	

ii. The	Government	of	Uganda	through	the	National	Environment	Management	Authority	(NEMA),	
Wetlands	Management	Department	(WMD)	and	District	Local	Governments	has	taken	steps	to	
stop	 the	 degradation	 of	 wetlands	 through	 sensitization	 on	 wise	 use	 of	 wetlands	 and	
enforcements	of	the	national	laws.	

iii. WMD	 in	 collaboration	 with	 the	 District	 and	 Communities	 has	 been	 piloting	 the	 use	 of	 the	
“Ecosystems	Approach”	in	the	restoration	and	Management	of	fragile	areas	including	wetlands,	
riverbanks	and	lakeshores.	This	approach	is	being	piloted	in	the	districts	of	Ntungamo,	Kabale	
and	Bushenyi	in	south	western	Uganda	and	Mbale	in	Eastern	Uganda.	

iv. The	Wetlands	Management	Department	has	also	published	wetlands	resources	use	Guidelines	
to	 provide	 guidance	 to	 those	who	 intends	 to	 carry	 our	 activities	 in	wetlands.	 These	 include	
Guidelines	for	Wetlands	Edge	Gardening,	Guidelines	for	Smallholder	Paddy	Rice	cultivation	in	
Seasonal	Wetlands,	Guidelines	for	sand	and	clay	mining	in	wetlands	and	for	the	rehabilitation	of	
Sand	and	Clay	mining	areas,	Guidelines	for	Fish	Farming	in	Seasonal	Wetlands	and	many	others.	
All	these	have	been	provided	to	local	Governments	in	project	areas.	

v. Government	 through	 the	 Wetlands	 Management	 Department	 in	 the	 Ministry	 of	 Water	 and	
Environment	 has	 been	 assisting	 communities	 in	 the	 development	 of	 Community	 Wetlands	
Management	Plans	refer	to	table	below	

vi. Restoration	 of	 wetlands:	 In	 the	 financial	 year	 2014/15,	Wetlands	 Management	 Department	
restored	525ha	of	Mporogoma	wetland	system	in	eastern	and	Rwizi	catchment	wetland	systems	
in	southwestern	Uganda.	The	process	of	physical	restoration	of	critical	wetlands	in	the	country	
working	was	as	a	result	of	working	closely	with	the	local	leaders	and	communities;	some	of	the	
wetlands	restored	as	a	result	of	such	efforts	are	indicated	in	the	table	below.	

	

0

5,000

10,000

15,000

20,000

25,000

30,000



Page 36

          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  
  

 

I
	

No	 Wetland	Name	 Location	 Importance	
1. 	 Orusindura	 Sheema Water	for	production	(human	and	

Livestock	and	proposed	Water	supply	 for	Sheema	
and	Bushenyi	Districts	

2. 	 Kandekye	 Bushenyi Water	for	production	(human	and	
Livestock)	

3. 	 Nyaruzinga	 Bushenyi Water	treatment	for	Ishaka‐Bushenyi	Municipality
	and	surrounding	areas	

4. 	 Rushebeya‐Kanyabaha	 Kabale	 Water	for	production	(human	and	
Livestock)	

5. 	 Akadot	 Kumi	 Water	for	production	(human	and	
Livestock)	

6. 	 Limoto	 Kibuku	 Water	for	production	(human	and	
Livestock)	

7. 	 Nakuwa	 Kaliro	 Water	for	production	(human	and	
Livestock)	

8. 	 Lwala,	 paya,Mudakoli,Kangirima	
and	Nabuyoga	

Tororo	 Water	for	production	(human	and	
Livestock	and	waste	water	treatment	

9. 	 Gamulunkuka	 Bugiri	 Water	for	production	(human	and	
Livestock)	

10. 	 Khalulungu,	Nashangale	 Mbale	 Water	for	production	(human	and	
Livestock)	

	
Table	15:	Restored	Wetlands	in	the	Project	area	(source,	Field	data)	

	
	
3.2 Developing	agricultural	livelihoods,	including	wetland	areas	
	
Agriculture	is	the	dominant	sector	in	the	Ugandan	economy	and	provides	a	livelihood	for	most	rural	
Ugandans	who	 are	mostly	 smallholder	 subsistence	 farmers.	 Almost	 all	 of	 them	 rely	 on	 rainfall	 and	
irrigation	is	not	widespread	because	it	requires	a	large	capital	investment	that	few	can	afford.		
	
Agriculture	 land	 use	 can	 influence,	 to	 some	 extent,	 the	 timing	 and	 flow	 of	 water	 in	 a	 catchment;	
deforestation,	for	example,	can	accelerate	runoff	because	there	is	no	longer	enough	vegetation	to	absorb	
water	and	slow	its	flow.	There	is	therefore	a	strong	link	between	the	management	of	wetlands	and	land.	
Poor	 agricultural	 practices,	 such	 as	 the	 cultivation	 of	 steep	 slopes	 that	 are	 unsuitable	 for	 crop	
production	or	overgrazing,	will	lead	to	increased	surface	runoff	and	soil	erosion.	This,	in	turn,	affects	
water	quality	in	various	ways.	The	transport	of	sediments	to	water	bodies	and	wetlands	causes	siltation	
and	turbidity,	reducing	light	penetration	and	productivity.	The	short‐term	effects	of	siltation	include	the	
blockage	of	intakes	and	reduce	the	cardinal	functions	of	wetlands.	Over	the	long	term	it	will	also	reduce	
the	storage	capacity	of	lakes	and	wetlands	reservoirs	‐	this	can	occur	quite	rapidly	in	small	ones.	Poor	
land	use	in	the	project	areas	accelerates	the	discharge	of	nutrients	and	chemicals	resulting	in	pollution	
and	eutrophication,	while	degraded	soil	structure	results	 in	decreased	 infiltration	rates	and	reduced	
groundwater	recharge.	The	hydrological	regime	can	also	be	disrupted	with	dry	season	flows	decreasing	
and	peak	flows	being	much	higher	after	heavy	rains.	
	

3.2.1 Cropping	systems	

 

The	districts	in	southwestern	Uganda	are	highland	areas	with	interlocking	and	heavily	cultivated	hills	
interspersed	with	spectacular	deep	valleys.	They	are	traversed	by	a	number	of	wetlands,	which	feed	into	
streams	and	rivers	flowing	through	the	districts	and	across	borders.	
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Wetlands	 are	 considered	 prime	 areas	 and	 individuals	 own	 much	 of	 the	 land,	 especially	 wealthier	
individuals.	Some	landlords	have	processed	titles	on	these	wetlands	but	the	majority	of	wetland	users	
are	the	poor	who	rent	those	areas	from	the	rich	landlords.	The	proposed	intervention	is	mainly	targeting	
vulnerable	communities	that	have	small	pieces	of	land	that	are	adjacent	to	wetlands.	Rich	landowners	
who	own	big	pieces	of	land	will	not	be	included	in	the	project.	There	are	also	cooperatives,	which	own	
wetlands,	especially	in	the	districts	of	Kabale,	Kisoro,	Buwheju,	Rukungiri	and	Kanungu,	and	rent	out	
these	areas	to	farmers	to	carry	out	cultivation.	Other	institutions,	especially	churches,	own	large	areas	
of	land,	including	wetlands.	

Poor	farming	practices	along	hill	slopes	have	reduced	the	productivity	of	these	areas	and	farmers	have	
resorted	to	farming	in	wetlands	as	the	only	option	left	 to	them.	Growing	of	 Irish	potatoes	 is	a	major	
activity	in	these	districts	and	farmers	claim	they	grow	better	in	wetlands.	Tea	growing,	which	used	to	
be	a	highland	activity	has	also	been	adopted	as	a	major	activity	in	wetlands.	Associated	farming	practices	
in	such	areas	involve	digging	trenches	that	drain	away	the	water	and	crops	are	grown	on	mounds	of	
earth.	Vegetation	in	these	wetlands	has	been	cleared	leaving	the	streams	and	rivers	unprotected	leading	
to	high	levels	of	siltation.	

The	Soil	Conservation	Section	of	MAAIF	ranked	the	Kabale	District	as	the	most	severely	eroded	in	the	
country	 (Annual	 report	 1993)	 with	 erosion	 being	 reported	 from	 more	 than	 80%	 of	 the	 district.	
Accelerated	 erosion	 in	 the	 district	 is	 having	 an	 adverse	 effect	 on	 water	 supplies	 from	 springs	 as	
increased	 surface	 runoff	 has	 reduced	 infiltration.	 Further	 reductions	 in	 soil	 cover	 and	 reduced	
infiltration	capacity	caused	by	poor	soil	structure	will	aggravate	the	situation	further.	Another	impact	
of	 soil	 erosion	 is	 siltation	and	 increased	 turbidity	 and	although	 some	 lakes,	 such	as	Lake	Bunyonyi,	
remain	largely	unaffected	(because	of	its	great	depth),	siltation	is	evident	in	shallower	lakes.	

In	Eastern	Uganda,	the	situation	on	and	around	Mt.	Elgon	appears	to	be	less	serious	than	in	Kabale	as	
the	perennial	crops	grown	there	provide	better	ground	cover.	Also,	the	soils	in	this	area	originate	from	
volcanic	materials,	which	have	a	relatively	high	hydraulic	conductivity	and	low	erodibility.	On	the	other	
hand,	factors	that	increase	the	level	of	erosion,	such	as	high	population	densities	and	rapid	runoff	from	
the	many	rivers	that	arise	on	the	mountain	are	risk	factors	that	could	increase	erosion.	Almost	all	of	the	
area,	apart	from	The	National	Park,	is	cultivated	with	plantains,	often	intercropped	with	coffee,	being	
the	main	crop	on	the	mountain	slopes,	along	with	maize	and	beans.	In	the	drier	lowlands	millet,	sweet	
potatoes,	cassava	and	cotton	are	grown	and	in	the	low	land	areas	is	rice	growing.	Cattle	are	common,	
but	their	number	is	usually	limited	to	one	or	two	animals	per	household	and	since	they	tend	be	fed	on	
crop	residues	and	do	not	graze,	their	contribution	to	soil	erosion	is	insignificant.	By	contrast,	cultivation	
on	and	close	to	the	riverbanks	is	contributing	significantly	to	the	sediment	load	originating	from	the	
lower	 parts	 of	 the	 area.	 Because	 of	 its	 high	 rainfall	 (1500	 ‐	 2000	mm/year)	many	 perennial	 rivers	
originate	 on	Mt.	 Elgon,	 draining	 on	 the	 Ugandan	 side	 to	 Lakes	 Opeta	 and	 Kyoga.	 Flood	 waters	 are	
characterised	by	high	sediment	loads,	which	may	affect	the	operation	of	small	hydropower	plants	and	
downstream	 irrigation	 schemes.	 The	 accelerated	 deposition	 of	 sediments	 in	 the	 large	 swamp	 areas	
between	Lake	Opeta	and	Lake	Kyoga	may	also	affect	the	functionally	of	the	wetlands	and	reduce	their	
capacity	to	buffer	seasonal	floods.	(DWRM	2013)	

	

3.2.2 Livestock	farming	
 
The	livestock	sector	is	an	important	component	of	the	national	economy	making	up	about	15%	of	the	
agricultural	economy	and	about	5%	of	the	national	GDP.	Uganda’s	natural	environment	provides	good	
grazing	grounds	for	cattle,	goats,	and	sheep	with	extensive	grasslands	in	the	northeast	and	southwest	
of	the	country.	These	grazing	lands	are	complemented	by	abundant	seasonal	wetlands	in	the	project	
areas,	which	provide	grazing	areas	during	the	dry	season.	However	in	western	Uganda	livestock	farming	
in	 the	 districts	 of	 Bushenyi,	 Kabale,Kisoro	 and	 Buwheju	 farming	 take	 place	 in	wetlands.	 There	was	
extensive	drainage	of	wetlands	for	exotic	cattle	rearing.	
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3.2.3 Climate	smart	agriculture	
	

Climate	smart	agriculture	has	been	piloted	in	several	locations	and	the	lessons	from	existing	pilots	are	
instructive	and	provide	useful	information	when	scaling	up	these	activities	to	other	areas.	The	terminal	
evaluation	of	the	"Enhancing	adoption	of	Climate	Smart	Agriculture	[CSA]	practices	in	Uganda’s	farming	
systems”	(EACSA),	 implemented	by	MAAIF	with	support	of	UNDP	and	COMESA,	notes	several	useful	
lessons	from	what	was	a	short	duration	but	successful	project:	

 Farmers	willingly	adopt	technologies/practices	 that	are	socially	acceptable	and	economically	
viable.			

 Attitudinal	 change	 always	 takes	 a	 long	 time,	 but	 since	 CSA	 technology	 often	 proves	 highly	
profitable,	farmers	and	other	stakeholders	adopted	it	quickly.	

 Peer	 to	 peer	 exchange	 visits	 and	 group	 participatory	 monitoring	 and	 evaluation	 enhances	
adoption	of	new	technologies.	

 Youth/school‐pupils	 provided	 with	 the	 knowledge	 and	 skills	 of	 CSA	 can	 be	 used	 as	 change	
agents	within	the	communities.	

 Motivation	of	extension	workers/ToTs	is	important	in	the	success	of	the	project.	
 Multi‐ministerial	 and	 sectoral	 approach	 builds	 synergies	 in	 project	 implementation	 and	

enhances	project	success	rate.	
 Using	 government	 structures	 in	 project	 implementation	 is	 cost	 effective	 and	 enhances	

sustainability.		
 CSA	provides	a	useful	model	that	can	be	scaled	up.	

It	 is	clear,	however,	 from	the	evaluation	that	CSA	takes	time	to	become	part	of	standard	agricultural	
practices	within	a	community	and	that	it	is	critical	that	a	proper	input	supply	chain	is	in	place	to	allow	
farmers	 to	 access	 the	 required	 seedlings,	 tools,	 herbicides	 and	 pesticides.	 It	 was	 also	 found	 that	
agricultural	extension	staff	are	often	stretched	and	can	only	provide	limited	support	for	these	activities.	
Hence	it	is	important	to	develop	and/or	strengthen	CBOs	and	other	community	structures	to	promote	
the	uptake	of	CSA.	
	

3.2.4 Micro	credit	and	the	input	supply	chain	
	

Further	lessons	from	the	EACSA	project	are	important	for	the	development	of	financing	mechanisms	to	
support	small‐scale	farmers.	It	was	noted	that	the	accounting	systems	of	districts	are	often	weak	which	
means	that	it	takes	a	long	time	to	disburse	micro‐grants	to	farmers’	groups.	At	the	macro‐level,	it	was	
noted	that	there	are	no	encouraging	enabling	policy	frameworks.	For	example,	there	is	no	seed	policy	
and	 system	 to	ensure	 the	quality	of	 seeds,	herbicides	 and	pesticides,	which	means	 that	 farmers	 are	
dependent	on	the	ethical	responsibility	of	private	companies.	Micro‐credit	is	often	expensive	[up	to	48%	
interest	rate	per	annum]	and	there	are	high	taxes	on	steel,	which	makes	local	manufacturing	of	rippers	
(for	 low	 impact	 tillage)	 costly.	There	 is	no	mechanism	by	 the	GoU	 to	 support	prices	 to	 farmers	and	
purchase	 of	 grains	 from	 smallholders	 and	 farmers	 are	 left	 at	 the	 mercy	 of	 traders.	 During	 farmer	
discussions,	several	farmers	reported	that	the	quality	of	seeds	provided	by	the	suppliers	was	very	poor,	
and	 it	will	 continue	 to	 pose	 a	 problem	until	 the	 GoU	 establishes	 strong	 seed	 quality	 standards	 and	
monitoring	system,	or	mechanisms	are	in	place	to	vet	seeds	and	identify	honest	suppliers	at	the	local	
level.	

	

3.2.5 Socio‐economic	benefits	through	improved	livelihood	practices	
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The	COBWEB	project	demonstrated	several	positive	socio‐economic	benefits	 to	 communities	having	
restored	nearby	wetland	areas.	For	instance,	communities	at	Magoro	CCA	were	able	to	generate	US$	
1,200	from	eco‐tourism	activities	alone	during	2012.	During	discussions	with	communities,	members	
cited	many	 examples	of	 increases	 in	 their	 income	 levels.	 For	 example,	 at	 Lake	Nakivale	 CCA,	 it	was	
reported	that	due	to	soil	and	water	conservation	measures	banana	production	increased.	Whilst	farmers	
used	to	get	10	bunches	of	banana	worth	UGX	10,000	per	acre	per	month,	they	now	get	up	to	40	bunches	
per	acre	per	month	worth	UGX	40,000.	Before	COBWEB	interventions	the	use	of	under‐sized	nets	(3	
inches)	 would	 lead	 to	 harvesting	 of	 approximately	 100	 small	 fish,	 which	 would	 fetch	 UGX	 5,000.	
However,	with	the	use	of	right	sized	nets,	the	same	fisherman	get	10	large	size	fish	that	fetch	UGX	20,000	
per	day.	It	was	reported	that	in	the	Rukinga	CCA	that	parents,	using	increased	income	from	fisheries,	
have	sponsored	at	least	3	students	to	attain	university	level	education.	At	Kacheera	CCA,	it	was	reported	
that	prior	to	the	project,	fishermen	started	migrating	to	Lake	Victoria	and	Lake	Mburo	[70	fishermen	
migrated],	but	after	 the	 fish	catch	improved	they	returned.	The	 increased	 income	and	satisfaction	of	
communities	has	also	contributed	towards	the	reduction	of	the	crime	rate.	In	the	past,	goats	used	to	be	
stolen	and	now	it	is	hardly	the	case.	Likewise,	in	the	past	3‐4	houses	were	broken	into	per	week	but	now	
it	 has	 been	 stopped	 altogether.	 Thus	 project	 interventions	 have	 contributed	 towards	 the	 improved	
livelihoods	of	communities,	as	well	as	achieving	environmental	benefits.	

	
3.3 Current	status	of	climate	monitoring,	hydrological,	weather	and	seasonal	forecasting	
	
The	lives	and	livelihoods	of	most	communities	 in	the	proposed	project	areas	depend	on	Agricultural	
production,	which	is	affected	by	climate	variability	and	change.	Furthermore	the	availability	of	water	is	
also	dependent	on	the	climate	and	affects	both	the	natural	functioning	of	the	wetland	ecosystem	as	well	
as	the	lives	of	communities	dependent	on	this	resource	(including	for	farming	and	domestic	use).	 In	
order	to	be	able	to	monitor	the	availability	of	water	and	to	advise	on	climate‐smart	agricultural	practices	
(which	will	help	sustain	livelihoods	as	well	as	promote	efficient	use	of	water),	it	is	necessary	to	provide	
useful	information	on	the	current	weather,	climate	and	forecasts	of	expected	conditions	over	the	coming	
days	to	months.	The	ability	to	do	this	is	restricted	by	available	ground‐based	monitoring	equipment,	
which	can	be	used	to	ground	truth	satellite	observations	as	well	as	develop	more	nuanced	forecasts.	It	
is	also	restricted	by	the	ability	of	UNMA,	DWRM	and	MAAIF	staff	to	be	able	to	combine	this	information	
with	other	environmental	and	socio‐economic	information,	in	order	to	develop	decision‐relevant	and	
useful	advisories/warnings	for	farmers	and	wetland	water	managers..		
	

3.3.1 Current	status	of	observing	systems	in	the	project	target	areas	
 
Currently	Uganda	is	using	both,	traditional	(conventional)	gauging	and	automatic	weather	observation	
systems	(AWOS).	Conventional	surface	observation	networks	provide	benchmark	data	for	climatic	and	
agricultural	monitoring.	However	in	order	to	be	useful	in	a	warning	and	advisory	capacity	it	needs	to	be	
transmitted	and	monitored	in	close	to	real	time.	This	is	often	difficult	from	manual	observations,	which	
rely	on	observers	using	radios	to	call	in	data,	which	in	some	cases	are	only	received	at	the	end	of	the	
month.	 Additional	 delays	 are	 caused	 by	 the	 time	 it	 then	 takes	 to	 manually	 key	 data	 into	 shared	
databases,	 leading	 to	 the	 impractical	 use	 of	 manually	 observed	 data	 for	 monitoring	 and	 advisory	
services.	 In	 addition	 some	 of	 this	 equipment,	 especially	 in	 remote	 regions	 away	 from	 towns	 in	 the	
proposed	project	area	is	old	and	may	require	replacing.	The	problem	of	timeliness	can	be	addressed	by	
AWOS	 that	 collect	 data	 continuously	 and	 sends	 the	 data	 to	 a	 central	 server/repository	 at	 intervals	
determined	by	the	operator	(who	can	control	the	system	remotely)..	The	data	logger	at	the	station	can	
be	programmed	to	provide	daily	summaries	in	addition	to	regular	acquisition.	
	
Given	access	to	data	and	suitable	quality	control	procedures	(these	are	undertaken	through	the	Climsoft	
software	at	UNMA),	there	is	a	further	need	to	provide	these	data	in	either	raw	formats,	or	processed	into	
more	 suitable	 formats	 to	 both	 MAAIF	 (for	 dissemination	 through	 extension	 services)	 and	 DWRM,	
including	making	them	available	to	the	National	Wetland	Information	System	(NWIS).	Currently	this	is	
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not	undertaken.	
	

3.3.2 Available	weather	and	hydrological	stations,	procedures	for	data	capture,	
communications	and	archiving.	

 
There	are	four	main	types	of	meteorological	stations	in	the	hydro‐climatic	network	of	Uganda	namely:	
synoptic	 stations,	 climatological	 stations,	 agro‐meteorological	 stations,	 and	 hydro	 meteorological	
stations	(WRAP,	2001).	As	a	 result	of	 the	developing	technology,	 the	methods	and	techniques	of	 the	
observations	have	also	been	developed	and	the	meteorological	parameters,	which	can	be	observed,	have	
increased	significantly.	Whilst	it	has	become	possible	to	observe,	to	measure,	to	calculate,	to	record,	to	
report,	to	transmit	and	to	evaluate	following	meteorological	parameters.	In	the	proposed	project	area	
the	available	equipment	is	not	up	to	date	(besides	those	shown	in	Figure 15)	to	capture	the	increased	
number	of	data	requirements.	
	
 

Station	type	 Existing	 Fully	operational	
Surface	hydrometric	stations	(rivers	
and	lakes)	

80	of	which	16	in	the	Kyoga	WMZ	have	been	
upgraded	to	telemetric	status.	

35	

Automatic	Weather	Stations	(AWSs)	 10	 5	
Acoustic	Doppler	Profile	 0	 0	

Table	16:	Status	of	existing	hydrological	stations	under	the	DWRM.	Source;	DWRM	

 
Station	type	 Existing	 Fully	operational	
Synoptic	 12	 0	
Agro‐meteorological		 17	 7	
Hydro‐meteorological	 15	 5	
Rainfall	stations	 150	 60	
Automatic	Weather	Stations	 33 1
Radar	 1 0
Upper	Air		 0 0
Pilot	Sounding	 0 0
Satellite	receiving	stations	 1	 1	

Table	17:	Status	of	existing	meteorological	stations	under	UNMA	(see	Annex	2	for	location	and	operation	
status	of	existing	stations	 in	 the	zones	covering	 the	eastern	and	southwestern	wetland	regions).	Source;	
UNMA	

 
There  are 12 operational  synoptic  stations  in Uganda. The  table below  shows  the  locations of  available 
synoptic stations. Most	of	the	above	stations	are	unautomated	and	use	manual	observing	instruments. 
 
 

Arua	Met.	Station		
S2		 HUGU		 Gulu	Met.	Station		
S3		 HULI	 Lira	
S4		 HUMI	 Masindi	
S5		 HUSO	 Soroti	
S6		 HUKS	 Kasese	
S7		 HUEN		 Entebbe	International	Airport		
S8		 HUJI		 Jinja		
S9		 HUTO		 Tororo		
S10		 HUMA		 Mbarara		
S11		 HUKB		 Kabale		
S12		 HUKA	 Kampala‐Makerere		

Table	18:	Location	of	available	synoptic	stations	
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3.3.3 Weather	forecasts,	equipment,	data	sources	and	procedures	
	
Status	of	equipment:	
The	following	major	stations	across	the	country	are	fairly	well	equipped	and	report	regularly	to	
UNMA:	

 11	Synoptic	station	feeding	into	and	transmitted	through	the	GTS	
 20	agrometeorological	stations	(NARO)	
 18	Hydro‐met	stations	
 300	rainfall	only	stations	
 1	Upper	air	station	at	Entebbe	airport	

 
The status of all meteorological stations in the eastern and southwestern wetland regions is given in Annex 
2. Furthermore, Figure 21 below shows the locations of currently installed AWS across the country and those 
proposed to be install by other donors including GIZ, FAO and WFP14. Most of these AWS are located in central 
regions and, besides immediately in the vicinity of Lake Kyoga, away from the wetland regions in eastern and 
southwestern Uganda.  
 

 
KEY : 

                                                            
14	Majugu	A.W.	(2015)	ASSESSMENT	OF	THE	CURRENT	STATUS	AND	THE	POTENTIAL	OPTIMAL	NATIONAL	WEATHER	
MONITORING	NETWORK	AND	IT’S	SUSTENANCE.	Final	report.	UNDP,	Kampala.	Pp	70.	
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FAO(22)  GIZ_stns(23) 

WFP(8)  Synoptic Stns(12) 

 
Figure	21:	Installed	AWS	stations	and	those	proposed	to	be	installed	by	different	donors.	

 
 
Weather	forecasting:	

 Global	Telecommunication	System	(GTS).	Information	on	global	observations	and	those	from	
neighbouring	countries	is	received	via	the	GTS	

 EUMETSAT	satellite	data	receiving	station.	Upgraded	from	PUMA	to	AMESD	station.	This	is	
fully	installed	and	operational	since	mid‐December	2010.	

 Trained	staff	in	operations	and	maintenance	of	the	system	
 WRF	numerical	weather	prediction	model	for	short	range	forecasting,	this	was	installed	

through	NOAA	under	the	US	government	support	to	Severe	Weather	Forecast	Demonstration	
Project	(SWFDP)	in	developing	countries.	The	outputs	of	SWFDP	are	available	through	the	
EUMETSAT	system	and	via	a	website	

 Satellite	Aviation	data	Distribution	System	(SADIS),	fully	operation	in	the	Pilot	Briefing	office.	
As	backup,	the	Department	is	a	registered	user	and	whenever	the	radio	is	down	the	data	server	
in	the	UK	is	accessed	via	internet.	

	
	
No	computing	facilities	for	running	models	(yet	model	product	guidance	is	critical	for	forecasting).	The	
available	 low	 performing	 computers	 are	 used	 for	 visualization	 of	 global	 models	 products,	 surface	
pressure	charts	and	satellite	imagery.	
	
The	 introduction	 of	 the	 Automatic	 Weather	 Observing	 Systems	 (AWOS)	 has	 replaced	 the	 many	 of	
manned	weather	stations.	With	the	advancement	of	information	technology	and	electronics,	and	also	
the	 growing	 demand	 for	meteorological	 information,	 it	 becomes	more	 essential	 to	 disseminate	 the	
meteorological	information,	through	national	and	regional	networks,	to	the	user	community.	
	
Agro meteorological forecasts: 

Agro‐meteorological	stations	at	which	additional	phenological	parameters	including	soil	temperature;	
crop	development	stage,	soil	moisture	and	infiltration	are	observed	to	augment	the	meteorological	data.	
Such	additive	parameters	are	beneficial	to	agriculture.	There	are	only	14	Agro‐meteorological	stations	
in	Uganda	and	most	of	them	are	under	the	National	Agricultural	Research	Organization	(NARO).	Rainfall	
observations	are	made	every	day	at	0600GMT	(0900EAST)	by	observational	experts	who	record	the	
observations	on	rainfall	cards,	and	send	the	cards	to	the	meteorological	department	at	the	end	of	the	
month.	The	various	data	on	respective	meteorological	parameters	is	sent	to	the	National	Meteorological	
Authority	and	then	entered	into	CLICOM	software.	However,	the	data	held	on	the	CLICOM	database	is	
not	 easily	 accessible	 and	 cannot	 be	 read	 directly	 by	 other	 software	 packages.	 Therefore	 UNMA	 is	
currently	moving	over	to	the	Climsoft	database.	

Additionally	forecasts	are	currently	not	tailored	for	use	by	the	agriculture	sector	and	advisories	on	e.g.	
onset	of	the	rains,	rain	day	frequency,	as	well	as	the	intensity	of	rainfall	are	still	under	development.	
Whilst	the	addition	of	new	monitoring	equipment,	which	is	able	to	transmit	data	in	near	real	time,	will	
help	to	improve	these	advisories,	this	will	not	directly	affect	the	quality	of	forecasts	in	the	near	future.	
Weather	forecasts	using	the	WRF	numerical	weather	prediction	(NWP)	model	are	underdevelopment	
but	require	extensive	testing	and	skill	assessments.	A	quicker	and	more	tractable	solution	in	the	near‐
term	is	to	develop	Model	Output	Statistics	(MOS),	which	can	serve	to	calibrate	or	correct	biases	in	the	
numerical	outputs	from	global	models	(GFS	and	ECMWF)	which	are	currently	being	accessed	through	
the	EUMETSAT	system	and	associated	websites.	
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3.4 Disaster	management	preparedness	and	response	
	

	Whilst	this	project	does	not	target	disaster	response	it	will	provide	information	related	to	flooding	and	
high	 intensity	 rainfall	 in	 the	 project	 target	 areas.	 Such	 information	 would	 be	 useful	 to	 disaster	
management	and	particularly	to	community	level	authorities.		Although	flooding	in	Uganda	is	primarily	
caused	by	extreme	rainfall	 it	 is	occasionally	exacerbated	by	other	 factors	such	as	back‐water	effects,	
blocked	 drainage	 channels,	 wetland	 degradation,	 deforestation	 and	 urbanization.	 The	 level	 of	 Lake	
Kyoga,	 for	 example,	 rose	 substantially	 after	 the	 1997/1998	El	Niño	because	 its	 outlet	was	 partially	
blocked	 by	 water	 weeds	 which	 had	 been	 swept	 into	 the	 lake	 because	 of	 exceptional	 floods	 in	 its	
catchment.	The	Uganda	National	Metrological	authority	(UNMA)	under	the	Ministry	of	Environment,	the	
Department	of	Geological	Survey	and	Mines	and	the	National	Environment	Management	Authority	are	
responsible	for	monitoring	of	these	potential	hazards.	

The	 process	 of	 disaster	 management	 involves	 all	 government	 ministries	 in	 collaboration	 with	
humanitarian	and	development	partners,	the	private	sector,	local	governments	and	the	community.	The	
Ministry	responsible	for	Disaster	Preparedness	and	Refugees	in	the	Office	of	the	Prime	Minister	is	the	
lead	agency	in	coordinating	all	stakeholders	on	disaster	preparedness	and	management	in	the	country.	
	

3.4.1 Village	and	district	civil	protection	committees	
 
In	the	project	areas	of	both	east	and	western	Uganda,	there	are	District	Disaster	Management	Technical	
Committees.	The	District	Disaster	Management	Technical	Committee	(DDMTC)	in	the	district	is	chaired	
by	the	Chief	Administrative	Officer	and	comprises	of	district	heads	of	department,	the	District	Police	
Commander,	the	army	representative	and	representatives	of	other	relevant	government	agencies	and	
Partners.	The	 functions	and	roles	of	 the	committee	are	articulated	 in	 the	Uganda	National	Policy	 for	
Disaster	Preparedness	and	Management	(2010).	
	

3.4.2 Communication	of	warnings	
 
Currently	access	to	reliable	climate	and	disaster	information	is	limited	in	the	project	areas,	however	the	
ongoing	 SCIEWS	 project	 	 supported	 by	 the	 UNDP,	 will	 complement	 the	 GCF	 resources	 through	
rehabilitating	 climate/hydrological	 stations,	 the	 development	 of	 forecasting	 capacity	 at	 UNMA	 and	
deriving	forecast	products..		However,	in	order	to	communicate	and	provide	information	to	be	used	in	
the	management	of	wetlands	and	to	support	agricultural	livelihoods	in	the	project	target	areas	it	will	be	
necessary	 to	 develop	 new	 communication	 channels	 and	 links	 to	 existing	 networks	 in	 the	 targeted	
wetland	areas.	This	 includes	 linking	to	the	NWIS,	as	well	as	developing	agrometeorological	products	
which	can	be	disseminated	to	farmers.	
	

3.5 Description	of	existing	capacities	of	relevant	government	departments	
	
The	key	government	institution	in	this	proposed	project	include	

1. The	Wetlands	Management	Department		
2. Directorate	of	Water	Resources	Management			
3. Uganda	National	Meteorological	Authority	
4. Departments	of	Farm	Development	

A	detailed	description	of	each	of	these	institutions	is	indicated	below	

	

3.5.1 Wetlands	Management	Department	
 



Page 44

          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  
  

 

I
Wetlands	Management	Department	(WMD)	is	mandated	to	manage	wetland	resources	and	its	goal	is	to	
sustain	 the	 ecological	 and	 socio‐economic	 values	 of	 the	wetlands	 in	 Uganda	 for	 present	 and	 future	
generations.	 	 WMD	 has	 over	 the	 years	 built	 the	 capacity	 of	 Local	 Governments	 NGOs	 and	 other	
stakeholders	to	assess	wetland	resources	plan	and	implement	activities	for	their	proper	management.	
In	1993,	the	National	Wetlands	Programme	(now	the	Wetlands	Management	Department)	together	with	
the	 Local	 governments	 successfully	 carried	 out	 an	 inventory	 of	 wetlands	 in	 the	 country.	 This	
information	formed	the	basis	for	development	of	District	Wetland	Action	plans	that	feed	into	District	
Development	Plans.	The	data	collected	through	this	exercise	is	currently	stored	in	the	National	Wetlands	
Information	System	(NWIS)	at	the	Wetland	Management	Department.	Wetland	Management	in	Uganda	
is	 decentralized	 to	 local	 government	 implying	 with	 the	 central	 government	 providing	 technical	
backstopping	through	training	and	monitoring.	

In	 addition,	 WMD	 has	 established	 Regional	 Technical	 Support	 Units	 (RTSUs)	 headed	 by	 Regional	
Wetland	Coordinators	to	who	work	hand	in	hand	with	local	government	in	various	activities	including	
implementation,		planning,	reporting	and	budgeting.	However	these	are	not	fully	facilitated	to	execute	
their	schedule	of	duties	in	terms	of	office	equipment.	The	annual	budget	for	the	WMD	is	about	1.5	million	
USD	with	about	0.5million	USD	going	to	local	governments.	
	

3.5.2 Directorate	of	Water	Resources	Management	
 
The	 Directorate	 of	 Water	 Resources	 Management	 (DWRM)	 is	 responsible	 for	 developing	 and	
maintaining	 national	 water	 laws,	 policies	 and	 regulations;	 managing,	 monitoring	 and	 regulation	 of	
water	resources	through	issuing	water	use,	abstraction	and	wastewater	discharge	permits;	Integrated	
Water	 Resources	 Management	 (IWRM)	 activities;	 coordinating	 Uganda's	 participation	 in	 joint	
management	 of	 transboundary	waters	 resources	 and	 peaceful	 cooperation	with	Nile	 Basin	 riparian	
countries.	 The	 directorate	 comprises	 three	 departments	 namely	 Water	 Resources	 Monitoring	 and	
Assessments,	Water	Resources	Regulation	and	Water	Quality	Management.	The	directorate	of	Water	
Resources	Management	 operates	 a	 surface‐monitoring	network	of	 120	hydrometric	 stations	 and	10	
automated	weather	 stations.	 The	 network	 has	 been	 re‐designed	 to	make	 it	more	 comprehensive.	 A	
number	 of	 the	 water	 resources	 management	 functions	 have	 been	 decongested	 to	 the	 four	 water	
management	 zones	 namely	 Kyoga,	 Victoria,	 Albert	 and	 upper	 Nile.	 The	 proposed	 project	 areas	 are	
located	 in	 the	 Kyoga	 and	 Victoria	 management	 zones.	 In	 each	 catchment,	 a	 stakeholder’s	 forum,	
catchment	management	 committee,	 catchment	 technical	 committee	 and	 catchment	 secretariat	 have	
been	created.	The	annual	budget	for	each	management	zone	is	1.5	million	USD	
	

3.5.3 Uganda	National	Meteorological	Authority	
 

Uganda	 National	 Meteorological	 Authority	 UNMA	 (formerly	 Department	 of	 Meteorology)	 under	
Ministry	 of	Water	 and	 Environment	 is	 a	 semiautonomous	 Government	 Institution	 for	Weather	 and	
Climate	services	established	by	an	Act	of	Parliament	(UNMA	ACT	2012).	The	Overall	Goal	is	“to	improve	
technical	and	institutional	capacity	for	providing	weather	and	climate	information,	prediction	products	
and	services,	early	warning	system,	and	related	services	for	sustainable	development	in	Uganda”.	UNMA	
as	the	Government’s	authoritative	voice	on	weather	and	climate	 is	mandated	to	 install	and	maintain	
weather	 observations	 and	 monitoring	 equipment,	 monitor	 weather	 and	 climate,	 exchange	
meteorological	data,	information	and	meteorological	products	and	issue	weather	and	climate	advisories	
to	all	sectors	of	the	economy	in	particular	and	to	the	international	partners	in	general.	

As	per	its	mandate,	UNMA	provides	critical	services	to	different	sectors	of	the	economy	including	the	
aviation	 industry,	 air	 defense,	 environmental	monitoring,	water	 resources	management,	 agriculture,	
and	 transport	 and	 communication	 as	well	 as	 tourism	and	disaster	management	 among	others.	 This	
mandate	has	become	increasingly	pivotal	at	this	time	when	human	kind	 is	 faced	with	the	 increasing	
negative	impacts	of	climate	change	where	the	poor	among	our	communities	are	expected	to	be	affected	
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most.	UNMA	normally	issues	timely	seasonal	climate	forecasts	just	before	the	beginning	of	each	rainfall	
season	 in	 Uganda.	 The	 seasons	 are	 March,	 April	 and	 May	 (MAM),	 June,	 July	 and	 August	 (JJA)	 and	
September,	October,	November	and	December	(SOND).	The	climate	forecast	in	every	season	provides	
indications	of	the	expected	performance	of	seasonal	rains	including	the	onset	and	cessation	windows	
and	 proposed	 advisories	 for	 the	 different	 sectors	 of	 the	 economy.	 The	 expected	 impacts	 from	 the	
forecast	are	also	highlighted	for	the	purposes	of	advancing	appropriate	safeguarding	planning	strategies	
and	decision	making	for	various	sectors.		

UNMA	is	made	up	of	four	(4)	directorates	and	a	director	heads	each	division.	These	include;	stations	
networks,	 forecasting,	 data	 processing	 and	 applied	meteorology	 training	 and	 research;	 The	 Station	
Network	 directorate	 is	 responsible	 for	 the	 design	 of	 optimal	 network	 system,	 implementation	 and	
monitoring	of	the	networks;	The	Training	and	Research	directorate	is	responsible	for	the	development	
of	 training	 and	 research	 programmes	 in	 collaboration	 with	 other	 regional	 centers	 and	 WMO;	 The	
Forecasting	directorate	is	responsible	for	collection	and	distribution	of	real	time	data	and	producing	
daily	 public	 and	 aviation	 forecasts;	 The	Data	Processing	 and	Applied	directorate	 	 is	 responsible	 for	
collection	and	processing	of	all	the	data	observed	in	Uganda.	Currently	UNMA	is	funded	by	government	
to	a	tune	1million	and	complemented	by	other	development	partners	specifically	UNDP	and	GIZ.		
	

3.5.4 Department	of	Farm	Development		
	

The	Department	of	Farm	Development	was	born	from	the	former	Department	of	Land	Resources	and	
Development	in	1998	as	a	result	of	restructuring	of	the	Ministry	of	Agriculture,	Animal	Industry	and	
Fisheries.		The	Department	has	16	established	staff	at	headquarters,	in	Entebbe.	In	addition,	there	are	
established	 staffs	 at	Mubuku	 Irrigation	 Scheme,	 Doho	Rice	 Scheme,	 and	Vegetable	Oil	Development	
Project	(VODP).	In	addition	the	department	works	with	the	district	local	governments	and	each	district	
has	extension	staff	at	the	district	and	sub‐county	levels	who	work	closely	with	farmers	

The	department’s	mandate	is	to	support,	promote	and	guide	the	adoption	of	appropriate	technologies	
in	the	development	and	utilization	of	Farm	machinery,	Soils,	land	and	Water	Resources	for	sustainable	
commercial	Agriculture	and	climate	change	adaptation	in	Uganda.	The	department	is	also	required	to	
promote	and	develop	Irrigation,	Drainage	and	Water	Management	techniques	for	Agriculture	including	
Water	 Harvesting	 for	 enhanced	 resilience	 to	 climate	 change	 induced	 impacts,	 which	 is	 in	 line	with	
output	2	of	the	proposal,	focused	on	agricultural	livelihoods.		

	

3.6 Key	projects	informing	approaches	to	wetland	management,	agricultural	management	
and	early	warning	

 

Some  of  the  key  lessons	 learnt	 from	 ongoing	 and	 recently	 completed	 projects	 that	 can	 inform	 this	
planned	GCF‐financed	project,	come	from	the	following	projects:	
	

 The	Sustainable	Land	Management	(SLM)	project	supported	local	government	and	communities	
to	overcome	land	degradation	in	the	cattle	corridor	of	Uganda,	helping	them	to	develop	policies	
and	practices	that	ensure	good	and	sustainable	use	of	their	land.	This	helped	them	to	mitigate	
both	degradation	and	the	impacts	of	climate	change,	while	at	the	same	time	supporting	economic	
activities	 that	 improved	their	 lives.	This	project	was	 funded	by	GEF	(US$1,830,730)	with	co‐
financing	from	the	UNDP	Dry	lands	Development	Centre	(US$	2,200,000)	and	Government	of	
Uganda	(U$100,000).	The	SLM	project	was	implemented	in	the	two	cattle	corridor	districts	of	
Nakasongola	and	Kamuli,	with	the	latter	falling	in	the	same	water	management	zone	in	Eastern	
Uganda	where	the	proposed	GCF	project	will	be	implemented.	One	key	success	of	the	project	
was	that	over	5000	pastoralists	and	cultivators	were	trained	in	sustainable	land	management	
practices	and	are	able	to	plan	their	land	use,	ensuring	to	protect	it	from	soil	erosion	and	over	
use.	At	 least	800	ha	of	particularly	degraded	 lands	were	rehabilitated	 in	 the	2	pilot	districts,	
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much	of	it	through	tree	planting.		

 The	Strengthening	Sustainable	Environment,	Natural	Resources	Management,	Climate	change	
Adaptation	and	Mitigation	(SENRMCAM)	project	focuses	on	supporting	the	efforts	and	capacities	
of	 local	 governments,	 Civil	 Society	 Organizations	 (CSOs)	 and	 communities	 to	 sustainably	
manage	 and	utilize	 natural	 resources,	 integrate	 climate	 change	 adaptation	 and	mitigation	 in	
their	 activities,	 so	 as	 to	 build	 climate	 change	 resilient	 societies.	 This	has	 been	done	 through	
developing,	piloting	and	implementing	initiatives	in	biodiversity	and	ecosystem	management,	
sustainable	land	management,	efficient	energy	technologies	and	reduction	in	Green	House	Gas	
emissions.	This	US$	4,500,000	project	 spread	over	 four	years,	was	 funded	 from	UNDP	TRAC	
resources,	 and	 implemented	 in	 11	 districts	 (Abim,	Kotido,	Moroto,	 Bududa,	Manafa,	Wakiso,	
Masindi,	Kasese,	Rubirizi,	Mitooma	and	Isingiro)	across	the	country,	including	those	within	the	
wetland	areas	being	targeted	for	restoration	in	the	proposed	GCF‐financed	project.	The	main	
lessons	 learnt	 from	 the	 four	 year	 project	 are	 being	 used	 to	 inform	 policy	 and	 strengthen	
decentralized	governance	mechanisms	and	practices	that	empower	local	governments	and	CSOs	
in	ENRM	and	Climate	change	adaptation	and	mitigation;	

 The	 Ecosystem‐Based	 Adaptation	 (EBA)	 project	 which	 was	 an	 approach	 that	 helped	 the	
communities	in	Elgon	area	to	adapt	to	the	adverse	impacts	of	climate	change,	using	biodiversity	
and	ecosystem	services	as	part	of	an	overall	adaptation	strategy.	This	project,	was	funded	by	the	
German	Government	through	the	International	Climate	Initiative	of	the	Federal	Ministry.	The	
project	lasted	four	years	and	ended	in	December	2015,	having	focused	on	supporting	countries	
and	 communities	 to	 adapt	 to	 the	 adverse	 impacts	 of	 climate	 change	 through	 improved	
biodiversity	and	ecosystems	in	the	Mount	Elgon	area,	where	flash	floods	drain	into	the	swamps	
in	Eastern	Uganda‐the	target	area	for	the	proposed	GCF‐financed	project.	EBA	uses	sustainable	
management,	 conservation	 and	 restoration	 of	 ecosystems,	 taking	 into	 account	 anticipated	
climate	 change	 impact	 trends,	 to	 reduce	 the	 vulnerability	 of	 communities	 and	 improve	 the	
resilience	of	ecosystems	and	people	to	climate	change	impacts;	

 The	"Strengthening	Climate	Information	and	Early	Warning	Systems	(SCIEWS)	project	is	being	
implemented	across	 the	country,	 including	28	districts	within	 the	Kyoga	Water	Management	
zone	in	Eastern	Uganda	as	the	pilot	test	districts	for	measuring	the	impact	of	the	project.	This	
scoping	also	intersects	with	the	Eastern	Region	wetlands	being	targeted	for	the	GCF‐financed	
project.	The	SCIEWS	project	will	be	 implemented	up	 to	December	2017,	with	US$	4,000,000	
funding	from	the	LDCF,	complemented	by	contributions	by	Government	and	other	development	
partners	such	as	GIZ/USAID.	The	project	aims	at	improving	the	country’s	capability	to	provide	
timely	 weather	 information	 and	 early	 warning	 systems	 to	 minimize	 the	 impact	 of	 climate‐
related	disasters.	This	will	provide	the	country	with	the	opportunity	to	better	manage	climate	
hazards,	food	security	and	agricultural	production,	scarce	and	dwindling	water	resources	and	
ensure	its	socioeconomic	development	processes	are	less	vulnerable	to	climate‐related	risks. 

 The	Government	of	Uganda	through	the	Ministry	of	Agriculture,	Animal	Industry	and	Fisheries	
[MAAIF]	with	support	from	the	Common	Market	for	Eastern	and	Southern	Africa	[COMESA]	and	
United	 Nations	 Development	 Programme	 [UNDP]	 is	 implementing	 the	 project,	 "Enhancing	
adoption	of	Climate	Smart	Agriculture	[CSA]	practices	in	Uganda’s	 farming	systems”	(EACSA)	
which	is	specifically	focused	towards	five	districts,	namely	Bugiri,	Busia,	Budaka,	Namutumba	
and	Buyende.	 This	 project	 is	 part	 of	Uganda	Government’s	 Strategic	 Investment	 Framework	
[SIF]	 on	 Sustainable	 Land	Management	 [SLM].	 The	 SLM	 SIF	 is	 within	 the	 framework	 of	 the	
Agricultural	 Sector	 Development	 Strategy	 and	 Investment	 Plan	 [DSIP].	 The	 SIF	 identified	
Climate	Smart	Agriculture	[CSA]	practices	such	as	Conservation	Agriculture	[CA]	as	relevant,	and	
underscored	the	need	to	address	climate	adaptation	and	mitigation	measures	in	the	agricultural	
sector	to	improve	food	security	and	minimize	land	degradation.	Implementation	arrangements	
also	seek	to	contribute	to	objectives	of	the	climate	change	National	Adaptation	Plan	of	Action	
[NAPA],	which	are	within	Agriculture	Sector	Development	Strategy	and	Investment	Plan	[DSIP].		
The	 project	 intends	 to	 use	 lessons	 learnt	 to	 inform	 policy	 and	 strengthen	 decentralized	
governance	mechanisms	and	 institutions	and	practices	 that	empower	 local	governments	and	
Civil	Society	Organizations	[CSOs]	 in	CSA	and	climate	change	adaptation	and	mitigation.	This	
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project	thus	focuses	on	enhancing	productivity	of	land	through	sustainable	land	management	of	
soil	and	water	resources,	particularly	integrating	CSA	as	a	climate	change	adaptation	strategy	to	
build	climate	change	resilient	societies.	The	intention	is	to	promote	CSA	practices	in	five	target	
districts,	putting	in	place	measures/systems	to	improve	input	supply,	develop	produce	markets	
for	economic	sustainability	for	CSA	enterprises;	and	supporting	research	activities	to	generate	
baselines,	 monitoring	 and	 evaluation	 guidelines	 and	 national	 recommendations	 on	 CSA	
technologies	and	practices.	
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Chapter	4: Required	equipment,	strengthened	processes	and	institutional	
capacity	to	sustainably	utilize	wetland	services	and	build	resilient	
livelihoods	

	

A	 study	 commissioned	 by	World	 Bank	 in	 2010	 to	 assess	 the	 technical	 and	 financial	 capacity	 of	 the	
Ministry	of	Water	and	Environment,	specifically	the	Directorate	of	Environmental	Affairs,	to	execute	its	
mandate	indicated	that	there	was	sufficient	technical	capacity	for	the	ministry	to	implement	its	activities	
provided	financial	resources	were	available.		It	was	concluded	that	the	level	of	services	provided	by	the	
then	Department	of	Meteorology	(currently	the	Uganda	National	Meteorology	Authority),	in	the	area	of	
weather	and	climate,	to	stakeholders	(especially	farmers	and	the	Civil	Aviation	Authority)	was	sufficient	
despite	existing	financial	constraints.	

During	the	consultation	workshops	in	Kampala	and	Jinja	during	the	preparation	process	for	this	GCF	
project,	local	government,	non‐government	organizations	and	other	stakeholders	(refer	to	Annex	7	for	
a	 list	 of	 individuals	 consulted)	 agreed	 that	 community	 livelihoods	 were	 at	 risk	 due	 to	 increased	
ecosystem	degradation	 (wetlands,	 forests	 and	associated	 catchments)	 and	unsustainable	agriculture	
practices.	At	these	workshops	it	was	also	suggested	that	related	problems	with	 increased	ecosystem	
degradation,	 insufficient	 and	 inaccurate	 weather	 and	 climate	 information	 dissemination	 and	
unsustainable	agriculture	practices	need	to	also	be	addressed.	This	was	based	on	 the	 fact	 that	 these	
three	areas	are	beneficial	to	the	public	in	general	and	vulnerable	communities	in	particular	because	they	
affect	the	impacts	of	climate‐related	hazards	(floods	and	droughts).	It	was	also	noted	that	some	pilot	
activities	have	and	are	being	undertaken	in	the	field	and	have	the	potential	for	scaling	up	to	other	areas.	
It	was	agreed	that,	based	on	their	mandates,	the	Ministries	of	Water	and	Environment	in	partnership	
with	the	Ministry	of	Agriculture	should	take	the	lead	on	activities	related	to	water,	early	warning	and	
agricultural	livelihoods.		

The	proposed	GCF‐financed	project	should	address	the	lack	of	knowledge	within	adjacent	communities	
regarding	the	function	and	services	derived	from	wetlands,	by	developing	and	disseminating	materials	
that	will	create	awareness	among	stakeholders	on	the	agro‐ecology	of	wetlands.	Restoration	activities	
in	key	degraded	wetland	areas	will	also	be	needed	to	arrest	degradation	and	improve	the	quality	and	
quantity	of	water	wetlands	are	able	to	absorb	and	transport.	Additionally	it	should	promote	alternative	
livelihoods	that	will	reduce	dependence	on	the	resources	provided	by	neighbouring	wetlands	e.g.	the	
need	for	land	and	water,	fuel	and	firewood.		In	terms	of	climate	and	hydrological	information,	a	protocol	
and	an	agreement	should	be	established	between	the	DWRM,	MAAIF	and	UNMA	for	data	collection,	data	
exchange,	 data	 processing,	 and	data	 analysis	 to	 produce	 tailored	 information	which	 can	be	used	by	
communities	for	farming	and	managing	their	water	supplies.	An	online	web	platform	linked	to	DWRM	
and	 UNMA’s	 official	 websites	 and	 information	 and	 management	 systems	 (including	 NWIS)	 will	 be	
developed	 and	 some	 infrastructure	 to	 improve	 coverage	 and	 climate/hydrological	 information	 in	
targeted	areas	should	be	 installed.	Communities	should	undertake	simple	 infrastructure	repairs	and	
maintenance	 to	 increase	 their	 sense	 of	 ownership	 and	 responsibility	 (as	 well	 as	 understand	 the	
information	the	equipment	provides).	New	systems	should	be	integrated	into	the	existing	DWRM,	WMD	
networks.	

This	information	will	enable	extension	staff	together	with	local	communities	to	identify	climate‐smart	
activities	 to	 be	 carried	 out	 in	 wetlands	 during	 seasons	 when	 there	 is	 a	 need	 to	 adapt	 agricultural	
livelihoods	and	water/flood	management	in	the	wetlands.		Extension	staff	at	different	levels	including	
district,	sub	counties	and	village	levels	will	need	to	be	equipped	with	skills	that	will	enable	them	to	guide	
farmers	on	climate	smart	agriculture	including	growing	of	early	maturing	crops	and	adequate	climate	
information	 will	 be	 enhanced	 by	 UNMA,	 Climate	 Change	 Department	 (CCD)	 in	 order	 to	 widen	 the	
communication	mechanisms	for	farmers	to	access	information	on	climate	and	weather.		

This	initiative	will	improve	the	lives	of	some	of	the	most	vulnerable	people	in	Uganda,	dependent	on	
subsistence	 agriculture	 and	 wetlands	 for	 their	 livelihoods.	 Improved	 sustainable	 management	 of	
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wetlands,	increased	skills	for	employability	and	entrepreneurship	capacity	to	start	new	businesses,	as	
well	as	accurate	and	reliable	climate	information	will	have	a	transformational	impact	on	people’s	lives	
in	the	targeted	areas.	
	
4.1 Current	gaps	and	needs	for	wetland	and	catchment	restoration	
 
During	 the	 discussions	with	 the	 stakeholders	 in	 the	workshop	 and	 at	 community	 level,	 it	 was	 also	
revealed	that	there	are	two	critical	barriers	that	are	preventing	local	and	national	government	agencies	
from	supporting	communities	 to	adapt	 to	climate	change	 induced	 impacts.	These	 include;	1)	 limited	
technical	 knowledge	 on	 the	 agro‐ecological	 and	 hydrological	 systems	 of	 the	 wetlands,	 including	
approaches	 to	 wetland	 management	 and	 conservation;	 2)	 insufficient	 extension	 services	 and	
opportunities	for	developing	resilient	agriculture	and	alternative	livelihoods;	and	3)	inadequate	climate	
information	which	can	be	used	for	planning	water‐	and	agriculture‐related	activities.	In	addition,	it	was	
also	 observed	 that	 there	 are	 limited	 technologies	 and	 equipment	 available	 to	 undertake	 catchment	
restoration	 work	 e.g.	 earthmovers	 and	 access	 to	 seedlings/grasses	 for	 developing	 biological‐based	
natural	barriers.	
	
Key gaps: 

1. Technical	capacity	in	local	authorities,	limited	capacity	in	institutions	at	local	level	with	limited	
knowledge	base	on	wetland	management	practices	as	well	as	conserving/maintaining	some	of	
the	key	services	provided	by	wetlands.	

2. Coordination	and	cooperation	between	institutions,	and	development	initiatives	by	respective	
institutions	are	planned	 independently.	Lack	of	coordination	 leads	to	 inefficient	use	of	water	
resources	 and	 a	 lack	 of	 resource	 protection,	 resulting	 in	 depletion	 of	 resources	 through	
unsustainable	practices	e.g.	excessive	water	use,	land	clearances	and	fuel/firewood	gathering	

3. 	Stakeholder	 participation:	 Formal	 stakeholder	 forums	 are	 not	 established	 yet.	 Some	 water	
sector	committees	such	as	water	and	sanitation	advocacy	committees	need	to	be	able	to	reach	
out	 to	 communities	 and	 advocate	 more	 widely	 to	 CBOs	 etc.	 Water	 sector	 user	 groups	 lack	
capacity	and	information	on	good	management	practices,	which	can	lead	to	conserving	and	more	
efficient	use	of	water.	

	

4.1.1 Erosion	and	runoff	control	for	enhanced	ecosystem	functioning	
 

Currently,	uncontrolled	runoff	from	upper	catchments	to	lower	catchments	has	created	gulleys	in	the	
proposed	project	 areas.	 For	 the	 last	 10	years,	 no	 intervention	has	been	put	 in	place	 to	 address	 this	
problem	 satisfactorily.	Where	 some	 action	 has	 taken	 place,	 structures	 such	 as	 gabions,	 ditches	 and	
embankments	have	been	damaged	and	need	 to	be	 rehabilitated.	There	are	 community	management	
plans	that	were	developed	through	the	COBWEB	Project	that	need	to	be	revised	in	light	of	experiences	
and	scaled	out	to	more	communities	in	the	proposed	project	target	areas.	Successful	beneficial	activities	
identified	 through	 the	 COBWEB	 project	 include	 developing	 community	 nurseries,	 undertaking	 tree	
planting,	enforcement	of	by‐laws	and	control	of	charcoal	burning	among	others.	Construction	of	water	
storage	 and	 detention	 facilities	 including	 dams,	 small	 reservoirs,	 micro‐dams	 rainwater	 harvesting	
tanks	in	targeted	areas	are	also	successful	interventions	but	will	need	a	detailed	survey	to	guide	their	
location	and	exact	specifications.	Maps	of	the	wetlands	and	preparatory	activities	for	ponds	and	water	
storage	facilities	for	ground	water	recharge,	livestock	and	irrigation	are	not	available	for	new	locations	
and	will	therefore	need	to	be	prepared	as	part	of	project	preparation	activities,	but	cost	estimates	have	
been	established	based	on	previous	experience.	There	is	a	lack	of	water	storage	and	detention	facilities	
in	the	selected	project	areas	that	can	enhance	the	capacity	of	the	wetland	and	the	associated	catchment	
to	provide	ecosystem	services.	The	GCF‐financed	project	will	need	to	support	the	construction	of	water	
storage	 and	 retention	 facilities.	 However	 this	 will	 require	 training	 and	 raising	 awareness	 of	
communities	on	how	to	use	and	maintain	facilities.	
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Communities	adjacent	to	the	wetland	systems	in	the	proposed	project	areas	are	currently	carrying	out	
fishing	activities.	However	 there	are	no	restrictions	on	 the	use	of	undersize	 fishing	nets.	Supporting	
existing	efforts	in	conducting	regular	lake	patrols	are	required,	as	well	as	registering	legal	fishermen,	
designating	fish	breeding	grounds	and	controlling	invasive	weeds.	Most	communities	in	the	proposed	
project	area	are	not	aware	about	and	do	not	have	any	knowledge	on	climate	change	and	its	associated	
impacts.	 Therefore	 training	 water	 and	 wetland	 user	 committees	 in	 technical	 knowledge	 of	 climate	
change	 impacts,	 on	 water	 management	 best	 practices,	 on	 conflict	 resolution	 techniques	 and	 book	
keeping,	is	also	needed.	
	

4.1.2 Improving	inlet	streams	and	agricultural	practices	to	increase	water	delivery	
 

Local	farmers	who	cultivate	up	to	the	riverbanks	have	degraded	many	streams	and	springs	delivering	
water.	This	has	resulted	in	reduced	quality	and	quantity	of	water	feeding	into	many	wetlands.	During	
implementation	 of	 the	 COBWEB	 project,	 interventions	 designed	 to	 prevent	 farmers	 cultivating	
riverbanks,	such	as	increasing	tree	planting	along	the	Bisina	ecosystem,	did	not	happen	due	to	limited	
funding.	Some	of	these	activities	should	be	supported	in	the	Lake	Bisina	catchment	areas	and	also	scaled	
up	 into,	 lower	R.	Manafwa	 catchment	 and	R.	Doho	 catchment	 areas.	 	 During	 implementation	 of	 the	
proposed	GCF‐funded	project,	activities	should	include	the	transfer	of	climate‐smart	farming/grazing	
technologies	 and	 techniques	 to	 the	 catchment	 areas,	 including	 methods	 to	 reduce	 disturbances	 of	
topsoil	and	hence	reduce	siltation	and	agricultural	effluent.	This	includes	using	natural	fertilizer	from	
livestock,	mulching,	and	reducing	slash	and	burn	practices,	as	well	as	reducing	soil	overturning	(and	
moisture	loss)	from	using	ploughs	(instead	using	rippers	which	do	not	overturn	the	soil).	Additionally,	
the	rerouting	and	damming	of	waterways	can	alter	hydrological	flows	and	cause	areas	to	dry	out,	which	
should	be	discouraged	wherever	possible,	particularly	where	it	may	impact	on	fish	farming	activities15.	
Drought	 resistant	 crops	and	shorter	 season	varietals	 can	be	 encouraged	wherever	water	 is	 in	 short	
supply,	and	agricultural	gardens	and	fields	should	be	removed	from	the	banks	of	waterways	to	reduce	
siltation	and	effluent	reaching	the	main	water	courses16.	Additionally,	it	is	important	to	pay	attention	to	
soil	fertility,	which	may	be	reduced	when	the	natural	vegetation	cover	is	removed.	Intercropping	and	
crop	rotation	practices	will	help	reduce	this	problem17.	Introducing	these	technologies	and	techniques	
will	require	intensive	sensitization	of	the	targeted	communities.	

Among	the	interventions	proposed	in	this	project	is	the	construction	of	silt	traps,	drainage	and	flood	
control	structures	 that	will	ensure	maximum	water	recuperation.	Any	such	structures	that	will	be	
constructed	during	the	implementation	of	the	proposed	project	will	need	groups	or	committees	to	
manage	 the	 new	 systems,	 including	 book	 keeping	 and	 conflict	 resolution	 techniques.	 For	
sustainability	and	ownership,	these	groups	will	need	to	be	established.	
 

4.1.3 Restoring	wetland	degraded	areas	
	

Restoration	 of	 wetlands	 is	 a	 science	 that	 requires	 specialized	 skills	 in	 terms	 of	 technical	 capacity,	
technologies	 and	 equipment.	 However,	 many	 of	 these	 requirements	 are	 currently	 missing	 in	 the	
institutions	mandated	 to	 restore	degraded	 areas,	 though	 they	 are	 sometimes	present	 in	 the	private	
sector.	 Among	 the	 key	 activities	 to	 be	 undertaken	 in	 the	proposed	GCF‐financed	project	 area	 is	 the	
rehabilitation	of	degraded	catchments	to	enhance	land	productivity.	Due	to	inadequate	resources,	most	
activities,	including:	replanting	and	protecting	indigenous	grasses	and	herbaceous	vegetation	resilient	

                                                            
15	United	Nations	Development	Programme	(UNDP),	Bureau	for	Crisis	Prevention	and	Recovery	(BCPR).	2013.	Sustainable	
Wetland	Management	in	the	Face	of	Climate	Risks	in	Niger:	The	Case	of	La	Mare	de	Tabalak.	New	York,	NY:	UNDP	BCPR	
16	Kaggwa,	R.,	Hogan,	R.,	and	Hall,	B.	(2009).	Enhancing	Wetlands’	Contribution	to	Growth,	Employment	and	Prosperity.	
UNDP/NEMA/UNEP	Poverty	Environment	Initiative,	Uganda	
17	McCartney,	M.;	Rebelo,	L‐M.;	Senaratna	Sellamuttu,	S.;	de	Silva,	S.	2010.	Wetlands,	agriculture	and	poverty	reduction.	
Colombo,	Sri	Lanka:	International	Water	Management	Institute.	39p.	(IWMI	Research	Report	137).	doi:	10.5337/2010.230	
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to	climate	variability;	promoting	infiltration;	decreasing	soil	transpiration;	and	placement	of	gabions	in	
areas	subject	to	excessive	erosion,	that	had	been	earmarked	for	scaling	up	during	the	COBWEB	project	
have	 not	 been	 implemented.	 Most	 wetland	 areas,	 including	 those	 along	 the	 streams	 feeding	 into	
wetlands	have	been	encroached	upon	and	the	major	reason	given	 is	 that	 they	 lack	clear	boundaries.	
Community	members	and	extension	workers	are	expected	to	spearhead	sustainable	land	management	
techniques.	 However	 this	 has	 not	 materialized	 especially	 in	 proposed	 project	 areas	 due	 to	 limited	
engagement.	 Communities,	 with	 guidance	 from	 extension	 staff	were	 expected	 to	 take	 up	 successful	
pilots	 delivered	 under	 different	 projects.	 	 However	 this	 has	 not	 been	 undertaken	 due	 to	 lack	 of	
appropriate	tools	and	resources.	

Promoting	 and	 supporting	 sustainable	 use	 of	wetlands	 goods	 is	 among	 the	 key	 proposed	 activities.	
However,	 in	order	 for	this	 to	be	 implemented	communities	and	extension	staff	will	need	to	undergo	
training	on	sustainable	land	use	techniques.	There	are	a	number	of	successful	pilots	within	and	outside	
the	proposed	project	area	from	which	communities	can	learn,	including	the	COBWEB	project.	However,	
in	order	for	this	to	occur,	there	will	need	to	be	an	engagement	in	peer‐to‐peer	exchange,	demonstration	
visits,	and	other	learning	activities	to	share	experiences	and	scale	up	successful	pilots. 
 

4.1.4 Increasing	the	effectiveness	of	wetlands	management	practices	
 
The	 institutions	mandated	 to	 manage	 wetlands,	 both	 at	 national	 and	 local	 government	 levels	 have	
limited	capacity.	These	 institutions	are	not	equipped	with	sufficient	knowledge,	guidelines	and	tools	
that	 enable	 them	 to	 effectively	manage	 wetlands.	 There	 is	 an	 existing	 wetland	 information	 system	
(NWIS)	that	needs	to	be	strengthened	by	utilizing	it	to	hold	information	developed	through	the	GCF‐
financed	project	as	well	as	holding	information	generated	through	other	projects.	Additionally,	it	should	
be	linked	to	and	have	access	to	the	weather/climate	advisories	for	the	wetland	areas	as	well	as	to	district	
and	local	government.	Wetland	resources	in	the	proposed	project	area	are	currently	overexploited	due	
to	 lack	of	 sufficient	knowledge	on	 their	 contribution	 to	 the	economy	and	adaptation	against	 climate	
change	 induced	 impacts.	Management	 of	 wetland	 resources	 for	 climate	 change	 adaptation	 requires	
specialized	skills,	which	are	currently	missing	 in	most	 institutions	engaged	 in	wetland	management.	
This	therefore	requires	building	institutional	capacity	at	central	and	local	government	levels	on	wetland	
management	 and	 how	 to	 prepare	 and	 use	 wetlands	 to	mitigate	 the	 risks	 posed	 by	 climate	 change.	
Implementation	of	wetland‐based	interventions	requires	tools	and	especially	management	to	guide	the	
undertaking	 of	wise	 use	 enterprises/activities,	 implying	 the	need	 for	 scale	 up	 of	 the	preparation	 of	
community	 wetland	 management	 plans	 in	 each	 targeted	 area.	 Undertaking	 wetland	 management	
activities,	 including	 restoration,	 requires	 specialized	 tools	 and	 equipment	 ranging	 from	maps,	 GPSs,	
water	 quality	 kits	 to	 earthmovers.	 However,	 government	 institutions	 mandated	 to	 carry	 out	 this	
undertaking	 lack	 this	 equipment.	 The	 proposed	 GCF‐financed	 project	 should	 support	 restoration	 of	
wetland‐degraded	areas.	For	sustainability,	continuity,	monitoring	and	ownership,	there	will	be	a	need	
for	establishment	of	community	committees	and	groups. 
 
4.2 Current	gaps	and	needs	for	developing	climate‐resilient	agricultural	livelihoods	

4.2.1 Diversifying	crops	and	resilient	agricultural	best	practices		
 

Agricultural	extension	staff	at	district	and	sub	county	levels	are	expected	to	guide	farmers	to	adapt	to	
new	practices,	and	account	for	climate	change	where	and	when	it	affects	farming	practices.	However	
it	has	been	noted	in	many	areas	that	extension	staff	do	not	have	sufficient	knowledge	and	skills	to	
provide	this	service.	The	agricultural	extension	officers	have	limited	capacity	and	knowledge	related	
to	resilient	agriculture	practices	(smart	agriculture,	conservation	agriculture)	and	therefore	wherever	
possible	their	capacity	to	understand,	teach	and	implement	these	activities	needs	to	be	strengthened.	
This	 should	 include	 crop	 diversification	 and	 other	 resilient	 agricultural	 techniques	 as	 an	 adaptive	
measure	 to	 climate	 change	 (e.g.	 planting	 drought	 tolerant	 crops,	 early	 maturing	 crops,	 adopting	
multiple	 cropping	 techniques	 to	 spread	 risks).	 Water	 management	 and	 irrigation	 strategies	 and	
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techniques	such	as	drip	irrigation,	banding,	soil	and	water	conservation	have	not	yet	been	embraced	
by	the	farmers	at	sites	within	the	project	target	areas	and	there	is	need	for	comprehensive	training.	
The	 suitability	of	 particular	 agricultural	 and	water	management	 techniques	at	 individual	 sites	will	
depend	on	both	 the	cultural	acceptance	of	 these	 techniques,	as	well	as	 the	cost‐benefit	of	different	
approaches	(including	the	ability	to	move	and	sell	agricultural	products).	

Overseeing	the	adoption	and	dissemination	of	crop	diversification,	resilient	agricultural	practices	and	
water	management/irrigation	is	still	a	challenge,	which	requires	scaling	up	of	established	farmer	and	
water	user	groups	or	collectives.	Farmers	lack	agricultural	inputs	needed	to	apply	resilient	practices	
(e.g.	new	seed	varieties,	herbicides,	 tools,	etc.)	and	thus	 the	need	 for	scaling	such	efforts	 to	supply	
farmers	with	required	inputs.	Communities	also	lack	resilient	and	improved	seeds.	Therefore,	there	is	
need	to	support	efforts	to	produce	and	manage	such	seeds	so	as	to	enhance	accessibility	of	direct	and	
indirect	 beneficiaries	 (set	 up	 nurseries,	 farmers	 schools	 etc).	 Sustainable	 management	 of	 water	
distribution	 and	 use	 for	 irrigation	 still	 poses	 a	 challenge	 and	 hence	 the	 need	 to	 support	 the	
establishment	 and	 registration	 of	 water	 user	 groups.	 Project	 areas	 lack	 water	 management	 and	
irrigation	 infrastructure	 in	order	 to	enhance	productivity	and	 there	 is	need	 to	construct	necessary	
small‐scale	 water	 management	 and	 irrigation	 infrastructure	 (e.g.	 ponds,	 canals,	 drip	 irrigation	
systems,	water	harvesting	technologies).	
 

4.2.2 Economically	viable	and	sustainable	livelihoods	and	income	generation	
 
Commercial	officers	at	district	and	sub	county	levels	are	expected	to	guide	local	communities	to	engage	
in	 sustainable	 income	generating	 activities	 but	 these	officers	 lack	 sufficient	 knowledge	 and	 skills	 to	
provide	this	service.	Whilst	a	market	study	should	be	undertaken	in	the	target	wetland	areas	to	establish	
which	 alternative	 livelihoods	 and	 income	 generating	 interventions	 are	 likely	 to	 be	 fruitful,	 several	
alternative	 livelihoods	 have	 already	 been	 successfully	 piloted	 in	 Uganda	 and	 around	 the	 proposed	
project	areas	(see	Figure 2	and	Figure 22	below)	including18:	
	

 Beekeeping19;	
 Fishing;		
 Hunting;	
 Livestock	grazing;	
 Natural	tree	harvesting;	
 Brick	making;	
 Coffee	production;	

	
A	list	of	livelihood	activities	and	their	frequency	of	use	(between	1997	and	2001),	ranked	according	to	
their	 potential	 impacts	 on	 wetlands	 is	 given	 in	 Figure  23.	 Beekeeping,	 tourism	 and	 fishing	 are	
livelihoods	 that	 minimize	 impacts	 on	 wetlands,	 if	 implemented	 in	 a	 sustainable	 manner.	 It	 is	
noteworthy	that	many	of	these	activities	have	already	been	shown	to	be	economically	sustainable.	For	
example	a	community	association	adjacent	to	Nyanza	wetland	in	Budaka	district	located	in	the	target	
project	area,	have	been	engaged	in	fish	farming	activities	for	the	last	10	years.	Out	of	6	ponds	they	are	
able	 to	 generate	 USD	 500	 every	month	with	minimum	 effort.	 They	 have	 access	 to	markets	 i.e.	 in	
surrounding	communities	and	rural	growth	centres.	These	6	ponds	were	constructed	with	assistance	
from	 Ministry	 of	 Agriculture	 and	 Fisheries.	 [Livelihood	 assessment	 report	 (National	 Wetland	
Management	 Project	 2013	 funded	 by	 JICA)].	 In	 Kabale	 district	 the	 local	 community	 adjacent	 to	
Kashambya	–Rushebeya	wetland	is	already	organized	and	has	been	advocating	for	the	protection	of	
Sitatunga	i.e.	a	threatened	waterbuck	that	is	endemic	to	wetland	areas.	Communities	have	constructed	
wallboards	within	the	wetland	for	people	to	cross	the	wetland.	Currently	communities	are	planning	to	

                                                            
18 ACCRA. Preparing for the future in Uganda. https://www.ciaonet.org/attachments/19585/uploads 
19 https://undp.exposure.co/beehives‐for‐a‐better‐life 
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construct	an	observatory	tower	for	tourists	to	appreciate	the	rich	biodiversity	within	the	wetland.	This	
is	expected	to	enhance	the	existing	facilities	and	increase	income	to	the	community	from	the	current	
USD	 20	 per	 tourist	 to	 USD50	 per	 tourist	 [National	 Wetlands	 Management	 Programme	 (2000),	
supported	by	UNDP]	
	
	

	
Figure	22:	Areas	where	Fishing	takes	place	(blue	dots)	and	does	not	take	place	(orange	dots)	(left);	areas	
where	cultivation	of	food	and	fiber	takes	place	(blue	dots)	and	does	not	take	place	(orange	dots)	(right).	
Source	WRI (2009).	

	

 
Figure	23:	Frequency	of	main	wetland	uses	documented	in	the	NWIS	(1997‐2001).	Source	WRI	(2009).	
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The	viability	of	such	proposed	alternatives	will	need	to	be	monitored	and	assessed	at	regular	intervals,	
including	taking	care	to	ensure	that	any	markets	are	not	 flooded	with	particular	products	and	hence	
suffer	from	depressed	prices	etc.	The	market	structure	for	introduction	and	dissemination	of	alternative	
livelihoods	 (participatory	 selection	 of	 beneficiaries,	 screening	 of	 skills	 and	 small	 and	 medium	
enterprises)	is	still	weak	and	needs	further	strengthening.	Furthermore,	groups	and	committees	lack	a	
clear	understanding	of	the	proposed	market	structures,	hence	there	is	the	need	to	undertake	training	
and	development	of	business	skills	and	eventually	undertake	the	necessary	training	to	equip	them	to	
manage	 their	 own	 enterprises.	 Communities	 and	 officials	 have	 limited	 understanding	 on	 technical	
aspects	 of	managing	 proposed	 livelihoods	 for	 established	 groups	 (e.g.	management	 of	 plantation	 of	
economically	 important	 tree	 species	 in	 buffer	 zones	 and	 farmlands,	 starting	 a	 business	 of	 plant	
nurseries,	orchard	management,	sustainable	fish	production	and	processing,	biodiversity	counts,	animal	
husbandry,	CBO	formation	and	eco‐tourism)	and	this	will	require	training.	

The	resilience	components	of	livelihood	options	have	often	not	yet	been	incorporated	and	hence	the	
need	to	integrate	gender,	food	security	and	nutrition	into	such	interventions.	There	is	also	a	lack	of	
infrastructure	to	support	the	proposed	livelihood	options	in	the	target	areas	and	this	implies	that	there	
will	be	the	need	to	provide	necessary	small‐scale	infrastructure	for	livelihood	options	(e.g.	beehives,	
fish	 ponds,	 fruit	 processing	 plants,	 cold	 storage,	 renewable	 energy	 systems	 (pumps,	 biogas),	 drip	
irrigation	systems).	
 

4.2.3 Use	of	micro	credit	schemes,	revolving	funds	and	insurance	
 

Local	communities	find	it	difficult	to	access	credit	facilities	for	a	number	of	reasons,	including	interest	
rates	and	the	priorities	that	credit	facilities	use	in	order	to	choose	who	to	lend	to.	Most	communities	
within	and	around	wetland	are	small‐scale	farmers	whose	incomes	are	very	low	and	only	grow	food	for	
domestic	 use.	 Even	 farmers	 involved	 in	 small‐scale	 cash	 crop	 farming	 are	 not	 willing	 to	 get	 credit	
facilities	because	of	 lack	of	sufficient	 information	on	accessing	and	paying	back	the	borrowed	funds.	
Business	and	entrepreneurship	among	the	existing	groups	and	new	groups,	and	with	other	stakeholders	
in	target	areas	is	still	at	a	low	level.	Local	innovative	financing	mechanisms	(e.g.	micro	credit,	revolving	
funds,	and	insurance	schemes)	offer	the	potential	to	kick	start	local	businesses	but	the	choice	of	scheme	
depends	on	local	availability	and	financing	rules/regulations.	In	particular	it	was	noted	in	section	3.2.4	
that	micro	credit	schemes	sometimes	incorporate	very	high	interest	rates	(up	to	48%	annually).	One	
alternative,	recommended	through	the	COBWEB	project,	is	the	provision	of	micro‐grants	(minimum	of	
$10,000)	to	CBO’s	in	order	to	provide	loans	to	farmers	and	other	entrepreneurs	through	a	revolving	
fund	mechanism.	This	can	help	to	stimulate	income‐generating	activities,	without	incurring	the	high	cost	
of	 borrowing.	 Whilst	 the	 GCF	 project	 will	 not	 be	 expected	 to	 provide	 micro‐grants	 or	 implement	
revolving	funds,	it	can	promote	access	to	existing	financing	mechanisms	and	help	build	the	capacity	of	
farmers	and	CBOs	to	plan	financially,	as	well	as	the	sustainable	use	of	existing	mechanisms,	including	
the	GEF	small	grants	programme	in	Uganda20.	

It	will	also	be	required	to	identify	micro‐finance	approaches	and	partners	as	well	as	target	stakeholder	
groups,	and	design	and	test	operational	structure	 including	options	for	scaling	up	successful	options	
already	in	place.	Transformational	access	to	markets	and	employability	is	still	limited	and	there	is	a	need	
to	offer	 training	and	mentoring	business	 start‐ups	 (i.e.	 small	 eateries,	 corner	 shop	groceries,	mobile	
phone	repair	shops,	construction	equipment	business	etc).	 It	was	also	noted	in	section	3.2.4	that	the	
establishment	of	standards	(including	for	seed	suppliers,	fabricators,	and	other	input	suppliers)	does	
not	 exist	 and	 there	 is	 a	 need	 to	 continually	 assess	 the	 quality	 of	 supplies	 and	 inputs	 provided	 to	
communities/farmers.	 In	 the	 absence	 of	 a	 regulatory	 framework	 for	 this,	 it	 is	 recommended	 that	
training	is	provided	to	ensure	that	farmers	and	CBOs	can	undertake	these	assessments	and	have	the	
capacity	 to	 seek	 alternative	 sources	 for	 input	 supplies.	 Additionally,	 community’s	 local	 market	
infrastructure	is	often	lacking	storage	facilities	(e.g.	for	cold	storage	and	grain	holding)	and	there	is	the	

                                                            
20	https://sgp.undp.org/index.php?option=com_countrypages&view=countrypage&country=112&Itemid=204	
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need	to	strengthen	and	invest	in	required	infrastructure.	Private	sector	partners	have	also	not	been	fully	
engaged	 in	 climate	 risk,	 resilient	 and	 alternative	 livelihoods	 and	 the	potential	 value	 of	 investments,	
hence	the	need	to	train	and	equip	them	with	knowledge	of	climate	risk	best	practices,	including	how	to	
avoid	damages	to	key	agricultural	infrastructure	and	assets. 
 
4.3 Current	gaps	and	needs	for	collection,	analysis	and	dissemination	of	weather	and	climate	

information	to	support	wetland	and	farm	management	activities	
 

4.3.1 Climate	and	environmental	monitoring	and	weather	forecasting	
 

It	will	be	necessary	to	update	the	national	Uganda	National	Meteorological	Authority	(UNMA)	database	
and	information	management	system	and	link	it	to	Department	of	Water	Resource	Monitoring	(DWRM)	
water	management	and	information	system.	Some	of	this	work	is	being	undertaken	through	the	LDCF	
funded	project,	but	further	enhancements	and	tailoring	to	these	wetland	areas	will	be	needed,	including	
linking	to	the	NWIS	in	particular.	Similarly,	data	rescue	and	digitization	process	from	existing	archives	
of	data	for	these	regions	will	need	to	be	prioritized,	as	well	as	developing	and	implementing	a	protocol	
and	 an	 agreement	 between	 the	 DWRM,	 MAAIF	 and	 UNMA	 for	 data	 collection,	 data	 exchange,	 data	
processing,	data	analysis	and	flood	and	drought	advisories,	tailored	to	the	specific	needs	of	farmers	and	
water	managers	 in	 the	 target	 areass.	 An	 online	web	 platform	 linked	 to	 DWRM	 and	UNMA’s	 official	
websites	 and	 information	 and	management	 systems	 should	 be	 developed,	 as	well	 as	 procuring	 and	
installing	observing	equipment	in	the	targeted	areas	where	there	are	currently	gaps	in	observations,	
undertaking	 repairs	 of	 existing	 observing	 equipment	where	 it	 is	 cost‐effective,	 and	 integrating	 new	
observing	systems	into	the	existing	UNMA	and	DWRM	networks.	

Additional	considerations	should	be	taken	into	account,	namely	that	a	key	information	requirement	for	
farmers	and	water	managers	is	up	to	date	information	on	soil	moisture	levels	in	the	target	areas.	This	is	
a	key	variable	for	both	understanding	when	to	plant	crops,	as	well	as	being	able	to	judge	the	potential	
of	 flooding	 occurring	 in	 certain	 areas	 i.e.	 when	 soils	 are	 saturated.	 Soil	 moisture	 and	 proxies	 (e.g.	
vegetation	cover)	are	difficult	to	monitor	over	large	areas	with	weather	stations	alone,	and	are	better‐
monitored	using	satellite	imagery	(including	NDVI	measurements	from	the	AVHRR	and	MODIS	sensors,	
and	 soil	 moisture	 from	 the	 SMAP	 satellite21).	 It	 is	 therefore	 recommended	 that	 whilst	 some	
agrometeorological	stations	should	be	deployed	(including	soil	moisture	and	temperature	sensors)	in	
strategic	areas,	these	data	should	be	used	as	ground	truth	for	easily	obtainable	and	widespread	satellite‐
based	measurements22.	These	satellite	measurements	will	need	to	be	compared	with	observations	from	
the	wetland	areas	to	understand	any	biases,	and	used	to	develop	tailored	information	products	along	
with	the	observed	and	forecasted	climate	data.	For	water	management	this	will	require	development	of	
models	 or	 simpler	 impact	 indices	 to	 assess	 the	 likelihood	 of	 flooding	 occurring.	 For	 drought	 and	
agricultural	 advisories,	 such	 information	 products	 will	 need	 to	 be	 developed	 in	 conjunction	 with	
communities	and	farmers	but	can	include:	 information	on	when	soil	moisture	 levels	are	sufficient	to	
plant;	areas	of	vegetation	suitable	for	livestock;	targeting	areas	which	are	suffering	agricultural	drought.	

In	order	to	provide	better	forecasts	to	service	these	needs	it	will	be	necessary	to	target	specific	aspects	
of	 forecast	 production,	which	 can	 lead	 to	 improvements	 in	 the	 short	 term.	 The	 SCIEWS	project	 has	
funded	 improvements	 in	 computer	 equipment,	 training	 and	 access	 to	 severe	 weather	 now‐casting	
services	 provided	 by	 external	 service	 providers.	 However,	 it	 will	 be	 necessary	 either	 to	 use	 these	
forecasts	for	estimating	agricultural	information	and	flooding	potential,	or	to	develop	simple	statistical	
techniques	 to	 downscale	 globally	 available	 forecasts,	 which	 are	 currently	 obtained	 through	 the	
EUMETSAT	system	e.g.	develop	model	output	statistics	to	provide	better	estimates	of	rainfall	intensity	
and	 frequency.	 Given	 the	 requirements	 it	 will	 be	 necessary	 to	 estimate	 evapotranspiration	 and	
techniques	to	develop	these	forecasts	will	also	be	required.	

                                                            
21	http://smap.jpl.nasa.gov/	
22	https://ismn.geo.tuwien.ac.at/	
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4.3.2 Capacity	to	access	and	utilize	weather/climate	and	environmental	information	for	
wetland	and	farm	management	

 

There are currently insufficient institutional processes in place to ensure effective distribution of information 
due to ineffective links between the UNMA, MAAIF, DWRM and the District authorities. Packaging	hydro‐	
meteorological	data	and	information	into	suitable	formats	for	user‐agencies	and	local	community	end‐
users,	including	those	specific	to	wetland	areas	will	require	training	of	forecasters	to	prepare	weather	
and	climate	forecasts	that	will	benefit	the	end	users.	This	will	therefore	need	the	development	of	early	
warning	products	and	SOPs	for	target	regions.	In	the	current	situation,	there	are	limited	resources	to	
assist	 trained	meteorologists,	agronomists	and	hydrologists	 to	build	 in‐house	 forecasting	capacity	of	
DWRM,	MAAIF	and	UNMA.	This	project	should	therefore	support	enhanced	collaboration	between	the	
three	 departments	 and	 mainstream	 the	 online	 platform	 and	 integrated	 data	 storage	 management	
systems.	There	is	a	need	to	develop	weather	and	climate	alerts	tailored	to	the	targeted	wetland	areas,	
including	 colour‐coded	 advisories,	 watches	 and	 warnings	 for	 flood,	 drought,	 severe	 weather	 and	
agricultural	 stresses,	 utilizing	 other	 sources	 of	 data	 such	 as	 from	 satellites	 mentioned	 above.	 To	
effectively	 use	 these	 alternative	 information	 sources,	 other	 agencies	 and	 divisions	 will	 need	 to	 be	
engaged	 e.g.	 the	 Agrometeorology	 division	 within	 UNMA23	 and	 the	 Department	 of	 Surveys	 and	
Mapping24. 

The	information	currently	being	collected	by	UNMA	and	DWRM	does	not	effectively	reach	the	farmers	
that	are	supposed	to	use	it	to	plan	for	their	planting	and	harvesting	strategies.	Among	the	key	reasons	
is	that	the	way	it	is	communicated	to	farmers	is	not	effective,	especially	the	language	used.	Information	
is	communicated	 in	English	and	yet	most	do	not	understand	this	 language.	Any	tailored	information	
products	will	therefore	need	to	be	translated	into	local	languages,	and	there	will	need	to	be	meetings	
with	stakeholders	to	understand	how	to	present	this	 information,	use	stories	and	visualisations	that	
stakeholders	understand,	as	well	as	integrate	local	knowledge	wherever	possible.	

There	is	limited	information	on	the	cost	recovery	arrangement	between	the	UNMA,	DWRM,	MAAIF	and	
CCA	to	adequately	reflect	enhanced	services	and	fee	structures;	government	reimbursement	levels	for	
meteorological	 services	 to	 reflect	 higher	 levels	 of	 operating	 expenses	 and	 capital	 costs	 needed	 to	
maintain	and	operate	automated	and	modernized	equipment	and	retain	forecasting	skills.	This	will	
need	 to	 be	 agreed	 and	 developed	 via	 SOPs	 between	 these	 departments,	 including	 to	 disseminate	
weather,	 climate	 and	 hydrological	 information	 across	 all	 levels	 at	 community‐level,	 local‐level,	
stat/province‐level	and	national	level.	

Currently,	 many	 people	 are	 not	 able	 to	 interpret	 climate	 and	 weather	 data	 hence,	 which	 requires	
building	community	awareness	on	climate	information	and	interpretation/use.	The	current	method	of	
climate	and	weather	information	dissemination	is	not	systematic,	nor	do	all	users	of	weather/climate	
information	receive	warnings	and	advisories	through	the	same	mechanisms.	Table 19	shows	the	number	
of	households,	which	receive	warnings	of	different	hazards	via	each	form	of	communication	media	(this	
survey	was	taken	as	part	of	the	impact	monitoring	of	the	SCIEWS	project).	The	majority	of	households	
receiving	warnings	of	high/low	rainfall,	drought	and	flooding	do	so	via	radio	(only	in	the	case	of	riverine	
flooding	 are	 local	 community	 mechanisms	 used	 more).	 This	 calls	 for	 the	 development	 and	
implementation	of	sector‐specific	and	even	regionally‐specific	marketing	strategies	and	programmes	
for	 improved	meteorological	services	and	products.	The	proposed	GCF‐financed	project	will	need	to	
establish	 service‐level	 agreements	 for	 government	 organizations	 and	 private	 companies	 requiring	
specific	 customized	 meteorological	 services	 from	 UNMA/DWRM/MAAIF.	 This	 should	 also	 include	
establishing	 a	 public‐private	 partnership	with	 an	 internet	 service	 provider	 or	mobile	 operator	with	
regards	to	internet	bandwidth	costs	for	the	UNMA,	DWRM	and	MAAIF	station	network.		

                                                            
23	https://www.unma.go.ug/index.php/agro‐meteorology‐remote‐sensing‐division	
24	http://mlhud.go.ug/lands‐managment/department‐of‐surveys‐and‐mapping/	
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Table	19:	Sources	of	Early	Warning	advisories/messages	in	Uganda	(number	of	households).	Source	SCIEWS	
project	impact	survey	(2015).	

From	where	
did	you	first	
get	this	
warning?	

TEMPER
ATURE	

HIGH	
LOW	
RAIN	
FALL	

DRO
UGH
T		

FLOOD
ING		

PESTS	
AND	
DISEA
SES	

SEVE
RE	
WIN
DS	

HAILST
ORM	

RIVER
INE	

FLOOD
ING	

LANDSL
IDES	

TOTAL

Government	
Agency	(e.g.	
extension	
officer,	police)	

8	 44	 8	 4	 13	 3	 		 		 1	

81	
(7.8%)	

Newspaper	
6	 28	 8	 5	 3	 4	 		 		 1	 55	

(5.3%)	

Radio	
84	 296	 187	 67	 47	 46	 2	 3	 14	 746	

(72.2%)	

TV	 10	 17	 6 3 6 9 1 		 52	(5%)	

SMS	Massage	 		 		 		 		 		 		 		 		 		 0%	
Local	
community	
(flags,	sirens	
etc.)	

7	 23	 15	 8	 5	 5	 		 4	 		

67	
(6.5%)	

NGO	 3	 		 		 		 		 		 		 		 		 3	(0.3%)	
Church/Mosque
/Temple	

		 7	 10 5 1 3 		 26	
(2.5%)	

Social	Media	 2	 		 1	 		 		 		 		 		 		 3	(0.3%)	
	TOTAL	 120	 415	 235	 92	 75	 70	 3	 7	 16	 1033	

(100%)	

	

There	is	a	need	to	equip	and	facilitate	DRDPM	and	DDMC	to	support	dissemination	of	weather	and	
climate	information,	including	the	establishment	of	call	centres/hotlines	and	internet	connections	at	
DRDPM	linked	 to	 the	UNMA	and	DWRM.	 It	will	also	be	critical	 for	 tailored	products	developed	 for	
agriculture	to	be	channeled	through	the	National	Agricultural	Advisory	Services	(NAADS)	project	and	
the	decentralized	structures	it	supports	e.g.	District	Farm	Institute,	District	Agricultural	Training	and	
Information	Centres	and	District	Agricultural	Development	Centres,	as	well	as	CBOs	and	community	
centres.	 The	 proposed	 GCF‐financed	 project	 can	 scale	 up	 the	 SMS‐based	 alert	 system	 for	 floods,	
droughts,	severe	weather	and	other	hazards.	However,	there	is	a	need	to	assess	the	effectiveness	of	
these	channels	in	disseminating	climate	and	weather	information.	This	project	will	need	to	support	
and	enhance	the	provision	of	agricultural	advisories	for	local	farmers	and	vulnerable	communities	in	
the	 targeted	wetland	 districts,	 which	 is	 currently	 not	 being	 done.	 Nationally,	 there	 are	 no	 formal	
agreements	to	address	privacy,	access,	use,	pricing	and	liability	to	data/information.		
 
4.4 Key	lessons	and	best	practices	for	implementing	wetland	restoration	and	management	
 

4.4.1 Involving	community	structures	in	wetland	restoration	and	catchment	management	

Many	 of	 the	 lessons	 indicated	 below	were	 documented	 during	 the	 implementation	 of	 the	 COBWEB	
project.	During	 the	 implementation	of	 this	project,	 local	 communities	were	 involved	 in	wetland	and	
catchment	management.	The	areas	restored	were	later	upgraded	into	community	conservation	areas	
where	communities	were	empowered	to	manage	them.	

The	local	communities	in	these	conservation	areas	have	now	become	major	players	in	decision‐making	
and	implementation	regarding	the	management	of	the	wetlands.	This	level	was	achieved	after	a	number	
of	processes	and	activities	were	conducted	in	a	participatory	manner.	Some	of	these	processes	involved	
continuous	 feedback	mechanism	 through	 regular	meetings,	 identification	 and	 selection	 of	 the	 right	
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interest	groups,	development	of	a	comprehensive	Communication	Strategy,	and	the	use	of	continuous	
target	specific	awareness	and	sensitization	programs,	reflection	and	learning,	collective	responsibility	
in	identifying	the	short	and	long	term	actions,	having	a	clear	vision	and	putting	in	place	implementation	
structures	at	community	level	with	clearly	defined	roles	and	responsibilities.	In	addition,	practical	pilot	
activities	were	carried	out	at	 sites	selected	by	communities	with	guidance	 from	 the	 implementation	
team.		
	

4.4.2 Communication	of	climate	information	and	flood	warnings	
	
During	the	implementation	of	the	Lake	Victoria	Environment	Management	Project	Phase	1,	Weather	and	
climate	equipment	were	 installed	 in	 selected	wetlands	 to	 specifically	 collect	weather	 information	 in	
different	 localities.	This	exercise	was	conducted	 in	a	participatory	process	where	communities	were	
involved.	During	 the	project	cycle,	 selected	community	members	were	 trained	and	given	bicycles	 to	
routinely	collect	data	on	different	days.		In	the	process,	some	community	members	learnt	how	to	analyze	
the	collected	data	and	also	started	sensitizing	their	colleagues.	This	promoted	the	ownership	spirit	that	
even	 after	 the	 project	 had	 long	 ended	 communities	 continued	 collecting	 and	 using	 data.	 The	 lesson	
learnt	 was	 that	 communities	 should	 be	 involved	 in	 project	 implementation	 and	 including	 them	 in	
technical	work	increases	awareness,	knowledge	and	acceptance/critical	thinking.	This	in	turn	increases	
the	chances	that	scientific	information	will	be	used	in	decision	making.	Additional	information	on	the	
use	 of	 different	 communication	media	 for	 disseminating	warnings	 and	 advisories	 (see	 section	 4.3.2	
above),	also	suggests	that	SMS‐based	media	alone	will	not	currently	be	sufficient	to	reach	a	wide	range	
of	users	of	any	warnings/advisories.	Radio	is	still	the	most	widely	used	form	of	communication	media	
for	dissemination	of	weather/climate	and	related	hazard	information.	
	

4.4.3 Using	local	labour	to	undertake	restoration	
	
During	the	restoration	of	Nakaiba	wetland,	Masaka	district,	restoration	was	undertaken	using	labour	
from	the	surrounding	communities.	This	took	place	after	a	number	of	sensitization	meetings	had	been	
conducted	within	the	community.	This	helped	the	community	to	understand	the	importance	of	restoring	
the	wetlands	and	the	benefits	associated	with	a	restored	wetland.	The	lesson	learnt	was	that	community	
members	 involved	 in	 the	 restoration	process	use	 it	 as	an	opportunity	of	 employment.	 Secondly,	 the	
process	becomes	smooth	as	there	is	less	suspicion	since	the	people	born	in	the	areas	implement	the	
exercise.	Eventually	the	community	members	become	monitors	themselves	based	on	the	benefits	they	
expect	from	a	restored	ecosystem.	
	

4.4.4 Setting	up	a	national	committee	to	coordinate	the	Wetland	and	catchment	restoration	
	
The	Lesson	learnt	during	the	implementation	of	COBWEB	project	was	that	Institutional	coordination	
and	 collaboration	 is	 desirable	 for	 effective	 delivery	 of	 the	 outputs.	 The	 COBWEB	 Project	 was	 a	
collaborative	effort	between	the	Government	of	Uganda	represented	by	Wetlands	Management	Depart,	
IUCN,	 Nature	 Uganda	 (NU)	 and	 Uganda	 Wildlife	 Society	 (UWS).	 By	 design,	 the	 project	 was	 also	
implemented	 in	 collaboration	 with	 various	 other	 mandated	 institutions	 such	 as	 the	 National	
Environment	 Management	 Authority	 (NEMA),	 Uganda	 Wildlife	 Authority	 (UWA),	 District	 Local	
Governments;	and	communities	formed	the	backbone	of	implementation.	This	wide	range	and	network	
of	partners	required	a	careful	coordination	mechanism	and	system.	UNDP	delegated	this	coordination	
responsibility	to	IUCN.	Accordingly,	the	project	secretariat	at	IUCN	sought	to	guarantee	that	the	project	
is	well	coordinated,	managed	and	administered.	To	achieve	effective	coordination,	the	project	identified	
relevant	institutions	and	agencies	to	provide	strategic	policy	oversight	and	guidance.	In	addition	to	that,	
consideration	was	 taken	 of	 the	 individual	 role	 each	 institution	would	 play	 in	 leveraging	 resources,	
adopting	and	delivering	the	planned	outputs.	This	worked	well	because	of	effective	communication	and	
transparency.	
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Chapter	5: Recommendations	for	future	work	given	gaps,	current	efforts	

and	need	to	build	climate	resilience	in	Ugandan	wetlands	
	
Given	the	gaps	and	needs	in	Ugandan	wetlands,	agricultural	activities	and	use	of	climate	information	
for	 decision	 making	 which	 were	 identified	 in	 the	 previous	 section,	 this	 section	 makes	
recommendations	to	address	these	gaps	and	broadly	outlines	a	project	which	can	start	to	meet	these	
needs.	The	overall	objective	of	the	proposed	project	is	to	enhance	the	resilience	of	targeted	wetlands,	
associated	 communities	 and	 community	 livelihoods	 to	 the	 impacts	 of	 climate	 change.	 This	will	 be	
achieved	through	a	three	pronged	approach:	i)	wetland	restoration	to	enable	more	sustainable	and	
efficient	 use	 of	 wetlands;	 ii)	 improved	 agricultural	 livelihoods	 to	 reduce	 dependence	 on	 services	
provided	by	wetlands;	and	iii)	utilizing	climate,	weather	and	environmental	information	to	improve	
management	of	water	and	agricultural	practices.	

It	 is	expected	that	by	addressing	these	three	aspects	 in	a	clear	and	targeted	manner	 the	project	will	
support	the	following:	

 Promote	sustainable	livelihood	options	for	improved	productivity	and	resilient	agricultural	
productive	systems	

 Restore	and	rehabilitate	critical	ecosystem	systems	services	for	adaptation	and	mitigation	of	
climate	change	impacts	

 Promote	and	support	skills	development	for	value	addition	and	conservation	of	wetlands	and	
associated	forests	

 Strengthen	the	institutional	framework	for	improved	wetland	management	at	different	
levels,	i.e	national,	sub‐national	and	local	levels.	

These	benefits	in	turn	will:	
 Reduced	encroachment	and	pressure	on	wetlands	
 Increase	capacity	of	wetlands	to	provide	multiple	use	options	and	regulating	ecosystem	

services	
 Increased	resilience	of	the	communities	and	wetland	ecosystems	to	climate	change	impacts.	
 Enable	wetland‐based	enterprises	to	diversify	and	add	value	to	wetland‐associated	products.	

	
5.1 Scope	of	the	proposed	project	
	
To	increase	the	resilience	of	wetlands	in	Uganda,	three	components	as	stated	above,	will	be	necessary.	
These	include:	

 Restoration	and	rehabilitation	of	wetland	hydrology	and	associated	catchments;	
 Improved	agricultural	practices	and	alternative	livelihood	options	in	the	wetland	catchment;	
 Strengthening	access	to	tailored	climate	and	environmental	information	by	farmers	and	other	

target	communities	to	support	wetland	and	agricultural	management.	
	
Here	we	 provide	 some	 guidance	 on	 how	 the	 different	 components,	 outputs	 and	 activities	 could	 be	
structured	under	such	a	project:	
	

5.1.1 Restoring	and	rehabilitating	wetlands	to	improve	water	supply	and	reduce	flood	and	
drought	risk	

	
It	 is	 expected	 that	 a	 number	 of	 activities	would	 contribute	 to	 realization	 of	 this	 component.	 Such	
activities	should	include:	
i. Rehabilitate	 and	 construct	 small‐scale	 water	 storage	 and	 detention	 facilities	 in	 waterways	



Page 60

          Annex II – Feasibility Study 
 GREEN CLIMATE FUND FUNDING PROPOSAL 

  
  

 

I
critical	for	delivering	water	to	communities;	

ii. Increase	water	delivery	and	storage	through	improved	inlet	streams;	
iii. Rehabilitate	degraded	catchment	areas	and	improve	land	productivity;	
iv. Strengthen	capacity	to	monitor	and	manage	wetlands.	
	
A	number	of	inputs	relate	to	these	activities,	including:	
	
Rehabilitate	and	construct	small‐scale	water	storage	and	detention	facilities	in	waterways	critical	
for	delivering	water	to	communities	

 Scale	 up	 community	 plans	 designed	 under	 the	 COBWEB	 project	 including	 activities	
identified	 by	 communities	 such	 as,	 community	 nurseries,	 tree	 planting,	 formulate	 and	
enforce	by‐laws,	control	charcoal	burning	etc.	

 Undertake	detailed	design	for	location,	specifications	and	timeline	for	constructing	water	
storage	 and	 detention	 facilities	 in	 targeted	 areas,	 including	 Environmental	 Impact	
Assessments	(the	Ministry	of	Water	and	Environment	through	the	Water	for	Production	
Department	has	been	undertaking	these	initiatives	at	different	sites.	Overtime,	a	number	
of	protocols	and	guidelines	 from	which	 this	project	can	borrow	have	been	developed).		
Such	 facilities	 will	 include:	 check	 dams	 to	 reduce	 water	 flow	 velocity	 and	 counteract	
erosion,	small	reservoirs	to	store	water,	micro‐dams	for	storage	and	to	manage	increased	
flows	during	 strong	 rains	and	 floods,	 rainwater	harvesting	 tanks.	Based	on	 the	design,	
construct	the	following	water	storage	and	detention	facilities:	

o Small	earth	dams:	Total	of	10;	3	in	Western	and	7	in	Eastern	Uganda.	Sheema,	
Buhweju,	Nyungamo	and	Mitooma	districts	 in	Western	Uganda.	Pallisa,	Kibuku,	
Budaka	and	Butaleja	districts	in	Eastern	Uganda.	

o Desilting	of	water	ways	and	rivulets,	10	water	ways	desilted;	5	in	Eastern	and	5	
in	Western	Uganda.	Western	 region;	Orusindura	 ,	 Kitagata	 sub‐couty	Bushenyi	
district,	Kanoni,	Bitsya	sub‐county,	Buhweju	districy,	Kainura	Nsiika	Subcounty,		
Nyaruzinga,	 Kahororo	 and	 Nyambabi	 Ruhinda	 sub‐county	 Rukundiri	 district.	
Eastern	 Region:	 Limoto,	 Pallisa	 sub‐county,	 Pallisa	 and	 Kibuku	 district,s,	
Namatala,	Kachoga	sub‐county,	Butaleja	district,	Nanduuse,	Budaka	district,	Saala,	
Kirika	sub‐county	Kibuku	district		

 Similar	 structures	 will	 be	 rehabilitated.	 In	Western	 region:	 Kirere	 in	 Ntungamo	 district,	
Buhanama	Water	 way	 Bwongera	 sub‐county	 Ntungamo	 district,	 Rucece	 Nyakayojo	 sub‐
county	Mbarara	district,	 the	Eastern	region:	Odworoto	Pallisa	sub‐county,	Pallisa	district,	
Kabuna,	Kibuku	sub‐county,	Nakwas	Butaleja	district	

 Prepare	maps	 of	 the	wetlands	 and	preparatory	 activities	 for	 ponds	 and	water	 storage	
facilities	for	ground	water	recharge,	livestock	and	irrigation.	

 Restrict	 use	 of	 undersize	 fishing	 nets;	 Conduct	 regular	 lake	 patrols;	 Register	 the	 legal	
fishermen;	designate	the	fish	breeding	grounds;	Control	the	invasive	weeds.	

 Train	water	user	committees	in	technical	knowledge	of	climate	change	impacts,	on	water	
management	best	practices,	on	conflict	resolution	techniques	and	bookkeeping.	

	
Through	this	activity	six	critical	waterways	from	each	project	area,	connecting	to	the	Doho‐Namatal		and	
Rwizi	wetland	systems,	will	enable	1200	households	(6000	people)	access	to	water:	

 Eastern	 region:	 Doho	 (180	 households),	 Namatala	 (120	 households)	 and	 Manafwa	 (200	
households)	water	ways	in	the	districts	of	Butaleja,	Kibuku,	Pallisa	and	Budaka.	

 Western	 region:	 Kanyabukanza	 (200	 households),	 Buhwezu	 district,	 Kataraka	 (350	
households),	Busheny	district	and	Rwenjojo	(150	households)	in	Sheema	district	

	
Increase	water	delivery	and	storage	through	improved	inlet	streams	

 Scale	up	community	plans	designed	under	the	COBWEB	project,	including	increasing	tree	
cover	in	the	Lake	Bisina	catchment	areas	(by	200	ha).	
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 Implement	 and	 scale	 up	 recommendations	 and	 best	 practices	 from	 the	 independent	

terminal	evaluation	of	the	COBWEB	project	
 Farming/grazing	 technologies	 in	 the	 catchment	 areas	 transferred	 and	 sensitise	

communities	
 Prepare	 detailed	 plans	 for	 silt	 traps,	 drainage,	 flood	 control	 and	 maximum	 water	

recuperation	
 Construct	the	necessary	infrastructure	(embankments,	reservoirs,	ponds,	etc.)	identified	

for	increasing	water	storage	and	improving	inlet	streams:	
o 10	inlet	streams	in	Buhweju,	Sheema,	Shenyi	and	Ntungamo	districts	in	Western	

Uganda	and	Butaleja,	Budaka	and	Kibuku	in	Eastern	Uganda	
o covering	the	Nyakambu,	Butale	Nyaruznga,	Rufuha	and	Nyabihoko	wetlands	
o Embankments:	In	the	Eastern	region	5	along	waterways	that	connect	into	River	

Namatala.	 Jobusiba,	 Katolutu	 and	 Nakwase.	 In	 the	 western	 region	 5	 along	
waterways	 that	 connect	 into	 River	 Rwizi.	 2	 embankments	 per	 water	 way.	
Nyakambu,	Nyaruzinga,	and	Butale.	

o Silt	traps:	Minimum	of	5	per	inlet	stream	
o Flood	control	structures:	5	canals	(+embankments)	on	river	Rwizi	and	5	Canals	

in	River	Nabataea.	
 Train	beneficiaries	in	water	storage	technology	and	mechanisms	
 Establish	groups	or	committees	to	manage	the	new	systems	including	book	keeping	and	

conflict	resolution	techniques	
	
It	 is	 estimated	 that	 each	 construction	 and	 infrastructure	 measure	 will	 deliver	 between	 100,000	 ‐	
150,000	litres	extra	water	per	rainy	season.	The	quality	of	water	will	improve	since	the	retention	time	
rate	 for	water	will	 have	 been	 increased.	 It	 is	 expected	 that	 the	 current	 silt	 load	 in	 River	Rwizi	 and	
Namatala	will	be	reduced	by	40%	from	the	current	80%	(Water	quality	assessment	report	JICA	2014)	
	
Rehabilitate	degraded	wetland	and	catchment	areas	and	improve	land	productivity	
	
Under	this	activity	760	km2	will	be	rehabilitated.	The	760	km2	or	76,000	ha	is	comprised	of	both	wetland	
and	catchment	areas	to	be	restored	i.e.	64,370	ha	for	wetland	and	11,630	ha	for	catchment	areas.	This	
is	captured	in	the	proposal	log	frame	and	detailed	in	Table 20	and	Table 21.	The	project	areas	are	located	
around	the	Rwizi	and	Doho‐Namatala	wetland	systems,	together	with	their	surrounding	catchments.	

	
The	64,370	ha	of	wetlands	is	further	broken	down	into	56.7	km2	(5,670	ha)	in	western	Uganda,	where	
there	is	a	small	area	of	degraded	wetlands	and	587	km2	(58,700	ha)	in	Eastern	Uganda	where	there	is	
the	largest	area	of	degraded	wetlands.	The	11,630	ha	of	catchments	is	further	broken	down	into	30	
km2	(3,000	ha)	 in	eastern	Uganda	and	86.3	km2	(8,630	ha)	 in	western	Uganda.	The	breakdown	of	
wetland	and	catchments	to	be	restored	per	district	are	as	follows	for	the	two	regions:	
	
District	 Total	degraded	

wetland	
area(ha)	

Total	
degraded	
catchment	
area	(ha)	

Total	area	to	be	
restored	with	
GCF	support	
catchment	and	
wetland	(ha)	

Wetland	area	
to	be	restored	
with	GCF	
support	(ha)	

Catchment	area	
to	be	restored	
with	GCF	
support	(ha)	

Bushenyi	 5,000	 1,500 3,000 2,500 500	
Buhweju	 300	 4,000 1500 300 1,000	
Ntungamo	 1,500	 1,600 750 450 500	
Kisoro	 2,300	 3,400 1,150 150 1,000	
Kanungu	 4,500	 5,000 3,500 500 3,000	
Mitooma	 1,400	 4,500 500 150 350	
Rukungiri	 3,800	 4,000 1,300 600 700	
Kabale	 5,000	 6,000 2,500 1,000 1,500	
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Rubirizi	 200	 3,000 100 20 80	
Total	 24,000	 33,000 14,300 5,670 8,630	

	
Table	20:	Wetland	and	catchment	areas	to	be	rehabilitated	by	district	in	western	Uganda		

	
District	 Total	

degraded	
wetland	
area(ha)	

Total	
degraded	
catchment	
area	(ha)	

Total	area	of	
both	wetland	
and	catchment	
to	be	restored	
with	GCF	
support(ha)	

Wetland	
area(GCF	
support)	

Catchment	
area	(GCF	
support)	

Butaleja	 14,000	 500 7,000 6,800 200	
Kaliro	 5,000	 1,500 2,700 2,300 400	
Mbale	 9,000	 2,500 5,000 4,500 500	
Namutumba	 12,000	 1,000 5,000 4,500 500	
Pallisa	 16,000	 500 6,000 5,900 100	
Tororo	 28,000	 1,500 13,000 12,500 500	
Budaka	 13,000	 400 6,000 5,900 100	
Bukedea	 21,000	 200 8,000 7,900 100	
Kibuku	 13,000	 500 6,000 5,600 400	
Ngora	 3,000	 400 3,000 2,800 200	
Total	 134,000	 9,000 61,700 58,700 3,000	

	
Table	21:	Wetland	and	catchment	areas	to	be	rehabilitated	by	district	in	eastern	Uganda.	Note	that	Eastern	
Uganda	is	mainly	a	flat	area	with	limited	catchment.	Most	degradation	is	in	wetlands.	

	
Specific	actions	will	include:	

 Undertake	 interventions	 identified	 in	 the	 COBWEB	 terminal	 evaluation	 as	 necessary	
follow	up	activities	to	rehabilitate	the	catchments	feeding	wetland	areas	(e.g.	replanting	
and	 protecting	 indigenous	 grasses	 and	 herbaceous	 vegetation	 resilient	 to	 climate	
variability,	promote	infiltration,	decrease	soil	transpiration,	placement	of	gabions	in	areas	
subject	to	excessive	erosion).	This	will	be	at	the	following	scale:	

o Rwizi	catchment	(8,630	ha)	and	Doho‐Namatala	catchment	(3,000	ha)	
o 8,630	ha	in	Western	Uganda	will	be	distributed	in	the	districts	as	follows:	Rugongo	

catchmenet,	 Kalungu	 sub‐county,	 Buhweju,	 Kyamabale	 catchment,	 Sheema,	
Kahiringitwa	 catchment,	 Ishaka	 town	 council,	 Bushenyi,	 Nyaruteme	 catchment	
Nyamwita	 sub‐county	 Ntungamo,	 Ruhinda	 catchment	 Ruhinda	 sub‐county	
Mitooma,	 Rubindi	 catchment,	 Rubindi	 sub‐county,	 Mbarara	 and	 Kashambya–
Rushebeya	catchment,	Kabale.	Each	wetland	indicated	in	the	assessment	report	is	
surrounded	by	degraded	catchments	and	Table 20	above	provides	the	breakdown	
of	restored	wetlands	and	catchment	areas	per	district.	

o 3,000	ha	in	Eastern	Uganda	will	be	distributed	in	the	following	districts:	Lwera,	
Kachumbala	 sub‐county,	 Bukedea	 district,	 Lumbuye	 catchment	 in	 Namugongo	
sub‐county,	Kaliro	district,	Naigombwe,	Ivukula	sub‐county,	Namutumba	district,	
Kalubi	 catchment,	 Pallisa	 district.	 Table  21	 above	 provides	 the	 breakdown	 of	
restored	wetland	and	catchment	areas	per	district.	

o Replanting	and	protecting	indigeneous	grasses:	Rwizi	catchment	150ha,	Doho‐
Namatala	(100ha).	Butare	sub‐county	Buhweju	district,	Nyakayojo	and	Rugando,	
Mbarara	 district,	 Nyarzinga	 in	 Rukungiri	 sub‐county	 and	 Kabira	 in	 Mitooma	
district		

o Herbaceous	 vegetation:	 Rwizi	 catchment	 (200ha),	 Doho‐Namatala	 (300ha).	
Rwanyamahembe	sub‐county,	and	Rwnkiniro	in	Mbarara	and	Ntungamo	in	Western	
Uganda.	Googonyo	and	Kkibale	in	Pallisa,	Kadama,	and	Kamonkoli	Kibuku	Budaka	
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districts	and	Busolwe	in	Eastern	Uganad	

o Gabions	for	protecting	against	erosion:	Mountainous	areas	of	Buhweju,	Sheema,	
Ntungama	and	Busheny	connected	to	River	Rwizi	system	

 Boundary	demarcation	and	gazettement	of	wetlands:	
o 150	km	of	boundaries	will	be	created	to	protect	the	indigenous	vegetation	‐	Kyanika	

sub‐county	in	Buhweju	district	and	Rwampara	in	Mbarara	district.		Boundaries	will	
be	 demarcated	 and	 marked	 along	 the	 springs	 which	 act	 as	 water	 shades	 for	
downstream	areas	–	Butare	and	Kalungu	 	 sub‐counties	 in	Buhweju,	Nyakayojo	 in	
Mbarara,	Nyabihoko	in	Ntungamo	and	Nyaruzinga	in	Rukungiri	

 Scale	up	the	training	of	community	members	and	extension	workers	in	sustainable	land	
management	techniques	

 Training	communities	on	the	sustainable	use	of	wetlands	goods	like	fish	(to	avoid	over‐	
exploitation)	and	on	sustainable	land	use	techniques	

 Raising	community	awareness	on	the	importance	of	environmental	protection	
 Managing	grazing	on	wetland	areas	by	working	with	the	GoU	to	fence‐off	sensitive	areas.	

Implement	extensive	reforestation	and	land	reclamation	on	643	km2	of	degraded	wetland	
areas	due	to	grazing	(this	643	km2	i.e.	64,370	ha	is	constituted	by	58,700	ha	of	wetland	in	
eastern	Uganda	and	approximately	5,670	ha	of	degraded	wetland	in	western	Uganda).	This	
will	involve: 

o 2	Earth	movers	will	be	needed	to	construct	small	earthen	dams	and	embankments;	
o Small	earth	dams:	constructed	 in	hilly	areas	where	water	will	be	harvested	to	

help	community	increase	their	productivity	through	small‐scale	irrigation.	About	
1500	households	will	benefit	from	this	intervention.	5	Small	earth	dams	will	be	
constructed	in	the	districts	of	Palliisa,	Kibuku	and	Bukedea	in	Eastern	Uganda.	3	
will	be	constructed	in	Mabarara	and	Ntungamo	in	western	Uganda.	

 Engage	 in	peer‐to‐peer	exchange,	demonstration	visits,	 and	other	 learning	activities	 to	
share	experiences	and	scale	up	successful	pilots	

 Raise	awareness	of	community	on	sustainable	wetland	management	and	train	on	specific	
practices	

	
It	is	expected	that	through	this	activity	land	productivity	will	be	increased	in	the	Rwizi	catchment	and	
Doho‐Namatala	catchment.	In	particular:	

Western	region	land	productivity	will	be	improved	through	a	number	of	ways	including:	
o Use	of	terraces	to	reduce	erosion	of	top	soils	
o Inter	cropping	of	crops	with	different	nutrient	requirements	
o Application	and	use	of	animal	manure	
o Promoting	small‐scale	irrigation	especially	for	vegetable	growing	(Cabbage,	carrots	

and	tomatoes.	Animal	manure	will	also	be	used	to	increase	productivity	because	at	
least	each	household	keeps	animals.	

Eastern	Region		
o Inter	cropping	of	crops	with	different	nutrient	requirements	
o Promoting	 and	 supporting	 small	 scale	 irrigation	 especially	 for	 rice	 and	vegetable	

growing	
	
Strengthened	capacity	to	monitor	and	manage	wetlands	

 Strengthening	the	national	wetland	information	system	(NWIS)	
o Provision	of	equipment	hardware:	computer	and	plotter	
o Data	updates:	quarterly,	bi‐annual,	annual	
o Capacity	building	of	3	staff,	including	training	on	using	data,	GIS	and	remote	sensing	
o Purchase	of	topographic	sheets,	land	cover	maps	and	satellite	images	to	be	included	

in	NWIS	
 Building	 institutional	 capacity	 at	 central	 and	 local	 government	 levels	 on	 wetland	
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management	by	training	(on	technical	knowledge	about	the	impact	of	climate	change	on	
wetlands,	environmental	management	and	sustainable	land	management)	and	mentoring:	

o 10	wetland	staff	will	be	trained	in	specialized	skills	including	data	collection	and	
management,	Wetland	restoration	skills,	GIS	and	climate	change.	

o Local	government	staff	‐	All	focal	points	in	charge	of	wetlands:	15	technical	staff	
will	be	trained	in	wetland	restoration,	data	collection	and	monitoring	skills	

o Over	1000	individuals	selected	from	the	communities	adjacent	to	the	wetlands	in	
the	 two	 project	 areas	 will	 be	 equipped	 with	 skills	 ranging	 from	 enterprise	
development,	climate	smart	agriculture,	activities,	water	harvesting	

o A	total	of	100	drawn	from	different	levels	people	will	benefit	from	training	on	the	
impact	 of	 climate	 change	 on	 wetlands,	 environmental	 management	 and	
sustainable	wetland	management.	The	training	will	involve	both	technical	people	
and	 political	 leadership:	 15	 from	 central	 government	 and	 75	 from	 local	
governments.	

 Prepare	and	develop	community	wetland	management	plans	in	each	targeted	area.	These	
will	 include	 village	 and	 parish	 adaptation	 plans	 i.e.	 incorporating	 climate	 change	
adaptation	into	local	wetland	management	practices	where	needed:	

o Most	wetlands	in	the	project	area	have	management	plans.	However	few	of	the	
interventions	 identified	 in	 the	plans	have	been	 implemented	due	to	 inadequate	
resources.	The	first	step	will	be	to	review	all	the	plans	and	identify	activities	that	
are	in	line	with	the	project	objectives.	These	will	be	supported	by	the	project.		

o In	 the	 Western	 region	 5	 Management	 plans	 already	 exist:	 Rucece	 Community	
Based	Management	plan,	Mbarara	district	(major	activity	will	be	desilting	blocked	
water	 ways),	 Kandekye	 Management	 plan,	 Bushenyi	 district,	 (supporting	 the	
community	craft	centre	and	strengthening	the	existing	committees),	Kashambya	
Rushebeya	(community	Based	Management	plan),	Kabale	district	(major	activity,	
ecotourism	and	fish	farming),	Nyabihoko	(community‐based	management	plan),	
Ntungamo	district	(major	activities	are	soil	and	water	conservation	(tree	planting)	
and	small	scale	irrigation).	

o In	 Eastern	 Uganda	 3	 Management	 plans	 exist:	 Saala	 (community‐based	
Management	 plan),	 Kibuku	 district	 (major	 activities	 are	 small	 scale	 irrigation	
(horticulture)	and	strengthening	of	the	existing	management	committee),	Limoto	
wetland	Management	plan	(major	activities	are	construction	of	water	retention	
structures	and	supporting	small	scale	irrigation	for	vegetable	and	rice	growing),	
Kirika	(community‐based	Management	Plan),	Kibuku	district	(major	activities	are	
small	scale	irrigation	for	sustainable	upland	rice	production	and	fish	farming).	

o A	 second	 category	 will	 include	 wetlands	 that	 do	 not	 have	 management	 plans.	
These	 will	 have	 plans	 developed	 and	 implemented	 with	 the	 support	 from	 the	
project:	5	plans	will	be	developed	including	activities	such	as	fish	farming,	apiary	
and	ecotourism.	

 Provide	tools	and	training	to	implement	wetland	management	plans	
o Maps:	Topographic	sheets	will	be	purchased	from	the	Department	of	Survey	and	

mapping	
o GPSs:	20	GPS	for	central	and	local	governments	
o Water	quality	kits:	20	Water	quality	kits	for	local	governments	

 Facilitate	establishment	of	communities	into	committees	and	groups	for	management	of	
local	wetland	areas	and	implementation	of	restoration	activities:	

o As	most	wetlands	 in	 the	proposed	project	 area	 have	management	 plans,	when	
these	management	plans	were	developed	committees	were	formed	to	oversee	the	
implementation	of	the	plans.	Most	of	the	committees	are	available	on	the	ground.	
During	consultations,	it	was	established	that	over	20	committees	are	available	on	
the	ground.	The	project	will	therefore	support	two	aspects:	
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 Operationalisation	 of	 the	 already	 existing	 committees.	 All	 Existing	

management	 plans	 indicated	 above	 have	 these	 committees	 in	 place.	
Western	Region	Kamura	wetland,	Nsiika	sub‐county,	Buhweezu,	Rwenjojo	
wetland,	 Kyamuhnga	 sub‐county,	 Sheema	 district,	 and	 Kafunjo	wetland	
Eastern	 Division,	 Rukungiri	 district.	 Eastern	 region	 Lumbuye	 wetland,	
Namugongo	 sub‐county,	 Kaliro	 district	 and	 Kidongole	 wetland	
Kachumbala	sub‐county,	Bukedea	district.	

 Formation	 of	 new	 committees	 where	 management	 plans	 will	 be	
developed.	

	

5.1.2 Improved	Agricultural	Practices	and	Alternative	Livelihood	Options	in	the	Wetlands	
	
Under	this	component	a	number	of	activities	are	expected	to	contribute,	including:	
i. Crop	diversification	and	promoting	resilient	agricultural	best	practices	
ii. Economically	 viable	 and	 sustainable	 livelihood	 and	 income	 generating	 interventions	 are	

introduced,	promoted,	and	supported	in	the	wetland	and	immediate	catchment	
iii. Business	 and	 entrepreneurial	 skills	 are	 promoted,	 including	 training	 for	 farmers	 and	

communities	to	access/use	micro	credit	schemes	and	revolving	funds,	as	well	as	 facilitating	
links	with	providers	of	these	services.	

	
The	following	inputs	are	expected	to	offer	significant	benefits	and	contribute	to	each	activity:	
	
Crop	diversification	and	resilient	agricultural	best	practices	adopted	

 Scale	 up	 the	 capacity	 building	 efforts	 of	 agricultural	 extension	 officers	 on	 resilient	
agriculture	practices	(smart	agriculture,	conservation	agriculture)	

 Train	farmers	at	all	programme	sites	on	the	importance	of	crop	diversification	and	other	
resilient	agricultural	techniques	as	an	adaptive	measure	to	climate	change	(e.g.	planting	
drought	 tolerant	 crops,	 early	maturing	 crops,	 adopting	multiple	 cropping	 techniques	 to	
spread	risks).	

o Western	and	Eastern	regions;	Introduce	short	season	varieties	of	Cassava,	Sweet	
potatoes	 (as	 a	 drought	 resistant	 crop),	 sorghum.	 Vegetables	 (cabbages,	 carrots,	
green	paper,	beet	 roots	 and	 spinach).	These	 cut	 across	all	 the	proposed	project	
areas.	Most	of	these	crops	will	be	grown	on	wetland	edges	as	per	existing	wetland	
edge	gardening	guidelines.	Households	will	be	supported	with	inputs	of	seeds	and	
tools	 to	 responsibly	 undertake	 this	 according	 to	 gardening	 guidelines.	 This	will	
involve	setting	up	user	groups/cooperatives	where	they	do	not	yet	exist,	in	order	
to	facilitate	the	sharing	of	seeds	and	tools.	Farmers	and	members	will	pay	a	small	
fee	to	join	these	groups	and	the	collected	fees	used	for	cleaning/repairing	tools	and	
the	costs	of	cleaning	seeds	etc.	Implementation	of	this	intervention	will	be	based	
on	 the	existing	procedure	of	 supporting	 farmers	with	 inputs	 including	seed	and	
tools	through	organized	groups	such	as	cooperatives.	The	current	procedures	do	
not	 encourage	 free	 supply	 of	 materials	 and	 inputs	 instead	 it	 emphases	 that	
communities	be	supported	at	subsidized	prices	where	they	are	required	to	make	a	
contribution	in	order	to	own	the	process.	The	current	practice	is	that	farmers	are	
subsidized	 seed	 on	 condition	 that	 after	 harvest	 they	 will	 surrender	 some	
proportion,	which	 is	passed	on	 to	other	members,	 and	all	 farmers	do	 the	 same.	
Apart	 from	 sustainability,	 this	 approach	 also	 helps	 to	 build	 a	 seed	 bank.	 The	
selection	process	varies	 from	one	group	 to	another	based	on	group	rules.	 If	 the	
inputs	are	inadequate,	the	group	members	can	opt	either	to	vote	or	first	give	the	
most	disadvantaged.	

o Climate	smart	agriculture:	This	will	be	supported	in	the	hilly	areas	of	western	
Uganda	including	Buhwezu,	Bushenyi,	Sheema,	Ntungamo	and	Rukungiri.	This	will	
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mainly	 involve	 small‐scale	 irrigation	 using	 water	 trapped	 in	 the	 gulleys	 or	
harvested	 from	 a	 rainy	 season.	 It	 will	 also	 involve	 using	 natural	 fertilizer	 from	
livestock,	mulching	and	reducing	slash	and	burn	practices,	as	well	as	reducing	soil	
overturning	 (and	moisture	 loss)	 from	using	 ploughs	 (instead	 using	 rippers	 and	
furrows	which	do	not	overturn	the	soil).	Drought	resistant	crops,	water	harvesting,	
agroforestry	and	shorter	season	crop	varietals	will	be	encouraged	and	agricultural	
gardens	and	fields	will	be	removed	from	the	banks	of	waterways	to	reduce	siltation	
and	 effluent	 reaching	 the	 main	 watercourses.	 Intercropping	 and	 crop	 rotation	
practices	will	be	used	to	 improve	reduced	soil	 fertility	 from	wetlands	cleared	of	
natural	vegetation.	

o Planting	drought	tolerant	crops:	Cassava,	Sweet	potatoes,	Irish	potatoes,	fruits	
e.g.	 apples,	 fodder	 crops	 e.g.	 grass	 (Chloros	 gayana,	 Napier	 cuttings	 ,	 elephant	
grass).	This	will	be	undertaken	in	areas	that	are	prone	to	prolonged	dry	periods;	
Western	Region:	Buhanama		Nyabihoko	and	Kakikongoro		catchments,	Ntungamo	
district,		Rwakabengo	and	Nyambabi	catchments,	Rukungiri	district,	Rubindi	and	
Nyabikungu	 catchments,	 Mabarara	 district;	 Eastern	 Region:	 Nazigomera	 and	
Naigombwa	 catchments,	 Namutumba	 district,	 Limoto,	 catchment	 Palisa	 district,	
Saala	 catchment	 Kibuku	 distsrict.	Western	 region:	 Buhanama	 	 Nyabihoko	 and	
Kakikongoro	 	 catchments,	 Ntungamo	 district;	 Rwakabengo	 and	 Nyambabi	
catchments	 ,	 Rukungiri	 district;	 Rubindi	 and	Nyabikungu	 catchments,	Mabarara	
district.	Eastern	Region:	 Nazigomera	 and	Naigombwa	 catchments,	 Namutumba	
district;	Limoto,	catchment	Pallisa	district;	Saala	catchment	Kibuku	district.	

o Early	maturing	crops:	Vegetables	(cabbages,	carrots,	green	paper,	beet	roots	and	
spinach),	 beans	 and	maize.	Western	Uganda:	Ruhinda,	Mitooma	district,	 Rucece	
Nyakayojo,	Mbarara	district,	Katalimwa	and	Nyakabirizi,	Shema	district,	Nyangoma	
and	Kanoni,	Buhweju	district.	Eastern	Region.	Nawaibale	and	Irimba,	Namutumba	
district,	Kaglei,	Pallisa	district,	Kabuna	and	Nandusi,	Kibuku	district	

o Adopting	multiple	 cropping	 techniques	 to	 spread	 risks:	 Maize	 and	 beans,	
Maize,	beans	and	sorghum,	cassava,	beans	and	Maize.	Majority	of	the	households	in	
the	two	project	areas	are	mainly	engaged	 in	the	production	of	 the	above	named	
crops	that	act	as	both	cash	and	food	crops.	Western	Region	Kataraka	and	Kamwita,	
Ntungamo	 district,	 Mpanga,	 Buhweju	 distrct,	 Rushebeya,	 Kabale	 district,	
Rwakabengo	 and	 Ikona,	 Rukungiri	 district.	 Eastern	 Region:	 Bumanya,	 Kaliro	
district,	Namatalo,	Butaleja	district,	Lwera,	Kachumbala,	Bukedea	district	

o Beekeeping:	 The	 beehives	 will	 be	 located	 at	 wetland	 edges	 and	 forests.	 The	
support	 will	 mainly	 be	 provided	 to	 organized	 community	 groups	 –	 30	 farmer	
groups	spread	across	each	target	area.	

 Train	farmers	at	all	sites	on	water	management	and	irrigation	strategies	and	techniques	
such	as	drip	irrigation,	bunding,	and	soil	and	water	conservation.	

 Assess	suitability	of	agricultural	and	water	management	techniques	at	sites,	including	cost‐
benefit	 analyses.	 This	 intervention	 will	 be	 based	 on	 the	 ongoing	 initiatives	 being	
undertaken	by	Environment	Alert	under	the	farmer	field	schools	project	supported	by	FAO.		

 Scale	 up	 10	 established	 farmer	 and	 water	 user	 groups	 or	 collectives	 to	 facilitate	 and	
oversee	 the	 adoption	 and	 dissemination	 of	 crop	 diversification,	 resilient	 agricultural	
practices	and	water	management/irrigation	

o Activities	 to	 strengthen	 the	 groups	 will	 include,	 tailor	 made	 trainings,	 skills	
development,	and	exchange	visits.		

o Skills	will	include	record	keeping,	Financial	management,	group	dynamics	
o Groups	are	made	up	of	a	number	of	subgroups	 involved	 in	different	enterprises	

including	 fish	 farmers,	 livestock	 farmers,	 apiary	 and	 ecotourism.	 Selection	 of	
trainees	should	be	based	on	the	areas	and	for	each	group	trainers	with	specialized	
skills	 in	each	area	are	 identified	and	engaged	to	provide	special	training	to	each	
group	
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 Supply	30	farmers	groups	with	agricultural	inputs	needed	to	apply	resilient	practices	(e.g.	

new	seed	varieties,	herbicides	and	tools)	
 Facilitate	 the	 production	 and	management	 of	 resilient	 and	 improved	 seeds	 within	 the	

communities	 to	 enhance	 accessibility	 of	 direct	 and	 indirect	 beneficiaries	 (set	 up	 10	
nurseries	and	4	farmers	schools)	

 Facilitate	the	establishment	and	registration	of	water	user	groups	to	manage	sustainable	
water	 distribution	 and	 use	 for	 irrigation.	 4	NGOs	 and	CBOs	operating	 at	 the	 local	 level	
engaged	across	the	2	target	areas.	Construct	necessary	small‐scale	water	management	and	
irrigation	infrastructure	(e.g.	ponds,	canals,	drip	irrigation	systems):	20	ponds,	canals,	and	
drip	 irrigation	 systems	 across	 the	 two	 target	 areas.	 The	 factors	 listed	 below	 were	
considered	 to	 determine	 the	 location	 and	 type	 of	 irrigation	 system	 that	 will	 support	
community	initiatives:	

 Crop	i.e.	type	of	crop	communities	are	currently	engaged	in	
 initial	cost;	willingness	to	contribute	to	the	cost	
 labor	requirements	
 size	and	shape	of	field	
 water	source	
 Maintenance	costs	
The	selection	of	ponds	was	based	on:	

 Terrain	
 Type	of	soils 
 Source	of	water 

	
 Systematically	share	and	disseminate	good	practice	through	farmer‐to‐farmer	exchange,	

demonstration	sites,	training	of	trainers	and	other	methods	
	
Economically	 viable	 and	 sustainable	 agriculture‐based	 livelihood	 and	 income	 generating	
interventions	introduced,	promoted	and	supported	in	the	wetland	and	immediate	catchment	

 Assess	 the	viability	of	alternative	 livelihoods	skills	 in	 the	 target	wetland	areas	 to	act	as	
financially	sustainable	income	streams	that	are	resilient	to	climate	change	(using	the	ILO	
methodology),	noting	that	the	following	have	proved	economical	solutions	in	the	past:	

o Fish	farming:	Fish	stocks	in	natural	lakes	are	currently	low	making	difficult	for	the	
local	communities	to	access	protein.	They	will	be	replenished	in	Sara,	Limoto,	Doho	
wetlands	 in	Eastern	Uganda	and	 the	Rwizi	 and	Rufuha,	Nyaruzunga,	Rushebeya	
Kanyabaha	wetlands	in	Western	Uganda.	

o Establishment	of	 fishponds	 in	 the	Rwizi	 and	Doho‐Wetland	 systems	will	partly	
solve	 this	 problem.	 In	 addition,	 individuals,	 households	 and	 farmer	 groups	
involved	 in	 this	enterprise	will	earn	additional	 income.	Specific	wetlands	where	
fishponds	will	be	located	as	 indicated	in	the	management	plans:	Western	region	
Kashambya	 –	 Rushebeya	 wetland,	 Kabale	 district,	 Rucece	 wetland,	 Mbarara	
district,	Kandekye	wetland	Bushenyi	district.	Eastern	Region	Kamonkoli	wetland	
Budake	district,	Kirika	wetland.	Kibuku	district,	Katolutu	wetland	Bukedea	

o Ecotourism	 can	 increase	 income	 to	 wetland	 users	 and	 this	 will	 specifically	 be	
supported	in	Kabale	district	where	the	local	community	adjacent	to	Kashambya	–
Rushebeya	 wetland	 is	 already	 organized	 and	 have	 been	 advocating	 for	 the	
protection	 of	 Sitatunga	 i.e.	 a	 threatened	water	 buck	 that	 is	 endemic	 to	wetland	
areas.	

 Undertake	training	of	established	groups	or	committees	
o Regional	 farmer	 centres	 established,	 1	 in	 each	 target	 region:	Western	 one	 in	

Mbarara,	Eastern	one	in	Mbale.	Every	district	has	an	association	that	brings	farmers	
together.	These	have	come	together	to	form	regional	associations.	Existing	farmer	
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centres	are	do	not	have	 facilities	 to	undertake	 training	and	 information	sharing.	
However	 it	will	not	be	easy	to	build	centers	 in	all	 the	districts.	Therefore	 it	was	
agreed	during	consultations	that	it	would	be	better	to	have	regional	centers	that	
will	act	as	centers	of	excellence	

 Establish	local	groups,	cooperatives	and	committees	to	implement	and	manage	the	process	
of	 introducing	 and	 disseminating	 alternative	 livelihoods	 (participatory	 selection	 of	
beneficiaries,	screening	of	skills	and	small	and	medium	enterprises):	

o in	 buffer	 zones	 and	 farmlands;	 20	 groups,	 10	 in	 Eastern	 and	 10	 in	 Western	
Uganda	

o starting	a	business	of	plant	nurseries;	20	groups	i.e.	ten	per	project	area.	
o orchard	management;	5	groups	–	Hilly	areas	of	Kabale	and	Rukungiri	and	Mbara	
o sustainable	 fish	production	and	processing;	 10	 groups	 –	Budaka	 and	Kibuku	

districts	in	Namatala	wetland	
o biodiversity	counts;	20	groups	‐	Lake	Bisina	catchment,	Bukedea	district	
o animal	husbandry;	10	groups	–	Bushenyi	and	Mbarara	districts	
o CBO	formation;	All	existing	wetland	management	associations	will	be	upgraded	

into	CBOs	i.e.	20	CBOs	
o eco‐tourism;	2	local	groups,	one	per	region	

 Training	of	established	groups	(e.g.	management	of	plantation	of	economically	important	
tree	species	in	buffer	zones	and	farmlands,	starting	a	business	of	plant	nurseries,	orchard	
management,	 sustainable	 fish	 production	 and	 processing,	 biodiversity	 counts,	 animal	
husbandry,	CBO	formation	and	eco‐tourism)	

 Provide	 small‐scale	 infrastructure	 for	 identified	 livelihood	 options	 (e.g.	 beehives,	 fish	
ponds,	fruit	processing	plants	and	cold	storage)	

 Provide	small‐scale	infrastructure	to	support	identified	livelihood	options	(e.g.	renewable	
energy	systems	(pumps,	biogas),	drip	irrigation	systems)	

o Beehives;	20	groups	each	given	10	hives	–	Western	Region;	Nyabihoko,	Ntungamo	
district,	Kanyabukanza,	Buhweju	district,	Kanyamabale,	Sheema	district.	Eastern	
Region;	Saala	,	Kibuku	district,	Limoto	and	Odworato,	Pallias	sistrict	

o fishponds	 50	 fish	 ponds.	 Western	 Region;	 Kashambya	 –Rushebeya,	 Kabale	
district,	Kainamura,	Buhweju	district,	Kajurugo,	Bushenyi	district.	Eastern	Region;	
Nyanza	wetland	in	Budaka	district,	Nazigomere,	Namutumba	district,	Mpologoma,	
Kibuku	district	

o fruit	 processing	 plants;	 2	 Fruit	 collection	 centres	 –	 Kabale	 district,	 Bukedea	
district	

o cold	storage	facilities;	4	Milk	collection	centers	–	Bushenyi	and	Mbarara	districts	
o drip	 irrigation	 systems;	 5	 Water	 reservoir	 i.e.	 water	 retention	 structures	 of	

approx.	100m	x	100m	with	a	depth	of	2m.	Three	along	the	Rwizi	system	and	2	along	
Doho	–	Namatala	system.	

o biogas	energy	systems;	2	Waste	collection	centres	–	in	schools	neighboring	the	
two	proposed	wetland	areas.	

	

5.1.3 Strengthening	access	to	climate	and	early	warning	information	for	farmers	and	other	
target	communities	

	
Under	this	component,	the	expected	outputs	that	will	contribute	to	this	component	are	as	follows:	
i. Meteorological	and	hydrological	infrastructural	investments,	including	additional	manual	and	

automatic	weather	stations,	hydrological	monitoring	equipment,	agro‐meteorological	stations,	
forecasting	equipment,	and	data	archiving	systems	

ii. Capacity	 building	 of	 relevant	 staff	 on	 operation	 and	 maintenance	 of	 climate	 monitoring	
equipment	

iii. Climate‐related	information/services	provided	to	target	areas,	such	as	early	warnings	on	flash	
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floods	and	extreme	weather,	agricultural	extension	advice	for	a	wide	variety	of	crops,	short‐	to	
long‐range	weather	and	climate	forecasts	

iv. Customized	 ICT,	 mobile	 platforms,	 and	 other	 public	 and	 private	 communication	 channels	
identified	and/or	developed	to	support	dissemination	of	the	above	information/services	to	the	
‘last	mile’	users	to	enable	timely	and	urgent	responsive	action	as	well	as	short/medium/long‐
term	planning	for	climate‐dependent	activities	in	sectors	such	as	agriculture.	

	
Meteorological	 and	 hydrological	 infrastructural	 investments	 supported,	 including	 additional	
manual	and	automatic	weather	stations,	 lightning	sensors,	hydrological	monitoring	equipment,	
agro‐meteorological	stations,	forecasting	equipment,	and	data	archiving	systems.	
	
The	objective	of	this	output	will	be	to	ensure	equipment	and	observations	are	available	to	develop	more	
accurate	 and	 localized	 climate	 and	 weather	 observations,	 improving	 monitoring	 and	 warning	
capabilities,	as	well	as	enabling	the	long‐term	development	of	more	accurate	forecasts.	It	will	involve	
the	installation	of	hydromet	infrastructure,	tailored	to	the	needs	of	users	in	wetland	areas,	as	well	as	
ensuring	that	data	communication	streams	are	functioning	and	provide	data	in	time	to	be	useful.	

 Update	 the	 Uganda	 National	 Meteorology	 authority	 (UNMA)	 database	 and	 information	
management	system	and	links	to	wetland	and	water	information	systems	(including	NWIS)	to	
be	updated	in	real	time	

 Undertake	 site	 surveys	 to	 identify	 specific	 locations,	 specifications	 and	 viability	 of	
infrastructure,	 equipment,	 software	 and	 facilities.	 Locations	 chosen	 at	 sites	 which	 provide	
consistent	access	to	power,	security	and	telecommunications	(UNMA)	

 Undertake	 data	 rescue	 and	 digitization	 process	 for	 existing	 historical	 data	within	 the	 target	
areas	 (UNMA).	 These	data	 (and	others	 for	 the	 target	 areas)	 are	 to	 be	used	 to	develop	more	
localised	weather	 forecasts	(using	Model	Output	Statistics)	and	seasonal	 forecasts,	as	well	as	
debiasing	satellite	observations.	

o 880+	 weather	 stations	 with	 historical	 data	 from	 1903	 to	 2015	 to	 be	 digitized	 and	
scanned.	 Six	 people	 can	 do	 this	 over	 a	 period	 of	 18	months.	 (Since	 weather	 has	 no	
boundaries,	 this	 national	 historical	 data	 will	 be	 useful	 in	 generation	 of	 climate	
projections	including	the	project	areas.)	

 Develop	and	implement	a	protocol	and	an	agreement	between	the	DWRM,	MAAIF,	WMD	and	
UNMA	for	data	collection,	data	exchange,	data	processing,	data	analysis	and	flood,	drought	and	
severe	weather	risk	assessment	and	warnings/advisories	for	agriculture	

 Develop	and	establish	an	online	web	platform	linked	to	DWRM,	MAAIF	(through	NAADS),	WMD	
and	UNMA’s	official	websites	and	information	and	management	systems	

o 1	server	will	be	hosted	at	UNMA	head	office	in	Kampala	to	store	data,	1	server	will	be	
hosted	at	National	meteorological	Centre	in	Entebbe	for	weather	forecasting.	1	server	
will	be	used	to	develop	the	NWIS	system	and	associated	GIS	tools	for	analyses	

o 10	 desktop	 computers	 (4GB	 RAM,	 Hard	 Disk‐500GB	 or	 higher)	 to	 supplement	 the	
existing	computing	facilities	at	UNMA,	DWRM	and	MAAIF	

o 4	laptop	computers	for	fieldwork	(training	communities	on	use	of	weather	and	climate	
information)	‐	4G	RAM,	500GB	Hard	Disk	or	higher.	

o 2‐	(Printer,	Scanner,	Copy)	units,	of	45pgs	per	minute	of	A4	in	black	and	white,	2GB	RAM,	
Storage	capacity	of	160GBHDD,	expandable	fax	functions	of	dual	fax,	network	fax	and	
internet	fax,	standard	network	printing	and	colour	scanning.	

 Procure	 and	 install	 required	 infrastructure	 in	 targeted	 areas.	 This	 will	 include	 up	 to	 12	
automatic	weather	stations,	14	hydrological	water	level	gauges,	20	rainfall‐only	gauges,	and	2	
lightning	detection	stations.	This	automatic	equipment	will	each	have	a	manually	operated	set	
of	equivalent	equipment	

o 12	New	weather	observatories	equipped	with;	manual	rain	gauge	(USD292),	Stevenson	
screen	with	a	stand,	thermometers,	stand	for	thermometers,	Fence	for	the	observatory,	
Automatic	 weather	 station.	 New	 weather	 observatories	 will	 be	 located	 in;	 Palisa	
(Gogonyo),	 Budaka	 (Iki‐Iki),	 Bukedea	 (Kidongole),	 Mbale	 (Nakaloke),	 Butaleja	
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(Namaizimasa),	Namutumba	(Ivukula),		Rukungiri	(Buyanja),	Mitooma	(Kashenshero,),	
Kisoro	(Muramba),	Kabale	(Buhara),	Bushenyi	(Ruhumuro),	Mbarara	(Ndeija)	

o 2	 lightning	 detection	 sensors	 to	 complement	 investments	 through	 the	 SCIEWS	 and	
TAHMO	projects	(one	in	each	of	the	wetland	regions).	

o 14	hydrological stations with telemetry system: Data loggers, data transmission (Satellite), 
Data receiver, gauge pillars and gauge plates, observation housing with a fence. Many of the 
hydrological stations in Eastern Uganda are being supported by the World Bank, GIZ/USAID 
and the UNDP‐GEF project (SCIEWS). However, southwestern Uganda has mostly dilapidated 
or  abandoned  hydrological  stations  that  need  to  be  reinstated.  Based  on  the  current 
locations and status of stations (in Figure 15, Figure 21, and Annex 2) the following stations 
are recommended for rehabilitation or new installation of automatic hydrological/weather 
observatories  in  Eastern  and  South Western Uganda:  Palisa  (R. Mpologoma),  Kamuli  (L. 
Naigaga),  Rakai  (Bukora),  Isingiro  (L.  Nakivale),  Isingiro  (Lake  Kachera),  Rakai  (L. 
Kijanebarola),   Mbarara  (Munyere  swamp),  Ntungamo  (Rubare  swamp),  Kanungu  (R. 
Ishasha),  Kalungu  (R.  Katonga_Nkonge),  Hoima  (R. Muzizi), Mbarara	 (Ndeija),	 Kibimba	
swamp	(Bugiri)	and	Mumbeya	(Buikwe	district).	This	will	ensure	that	sufficient	data	and	
information	 is	 available	 for	 flood  monitoring,  as  well  as  being  able  to  monitor  the 
hydrological  status  of  parts  of  the wetland  critical  for  both  ecosystem  functioning  and 
services.	

 Integrate	new	equipment	into	the	existing	UNMA,	DWRM	and	WMD	networks	
	
Capacity	building	of	relevant	staff	on	operation	and	maintenance	of	climate	monitoring	equipment,	
data	management	and	forecasting	
	
This	will	include	training	on	operations	and	maintenance	(O&M)	of	equipment,	developing	schedules	
and	forward	planning	for	future	O&M,	as	well	as	training	DWRM	and	UNMA	staff	for	the	operation	and	
maintenance	of	infrastructure	and	associated	communications	systems.	

 Develop	an	observation	network	quality	control	and	maintenance	toolbox,	 including	manuals	
and	instructions	for	different	equipment	

 Establish	 training	 materials,	 approaches	 and	 lessons	 learned,	 for	 meteorological	 and	
hydrological	 technicians	 on	 technical	 aspects	 regarding	 the	 operation	 and	 maintenance	 of	
infrastructure.	 Develop	 materials	 related	 to	 economic	 forward	 planning	 of	 O&M	 costs	 to	
improve	budgetary	planning	

o 10	UNMA	staff	will	be	 trained	(refresher	 training)	on	operations	and	maintenance	of	
automatic	 weather	 stations	 for	 a	 period	 of	 14	 days.	 These	 are	 staff	 of	 UNMA’s	
Engineering	and	ICT	division.	

o 10	DWRM	staff	will	be	trained	(refresher	training)	on	operations	and	maintenance	of	
automatic	water	level	and	streamflow	gauges	for	a	period	of	14	days.	

o 5	people	will	be	trained	in	maintenance	of	rainfall	stations	only	for	2	days.	
 Establish	operation	and	maintenance	training	facilities	including	demonstration	equipment	and	

reference	quality	sensors	at	regional	training	sites	
 Train	 meteorological	 and	 hydrological	 technicians	 in	 targeted	 districts	 on	 technical	 aspects	

regarding	the	operation	and	maintenance	of	new	infrastructure	and	associated	communication	
technologies	

 Train	 10	UNMA	 forecasters	 on	 enhanced	 statistical	 downscaling	 techniques	 to	 calibrate	 and	
debias	forecasts	from	numerical	prediction	models	

o Further	training	 for	weather	 forecasters	 in	Numerical	weather	prediction	 to	 facilitate	
generation	of	weather	and	climate	products.	The	trainees	will	be	sent	on	attachment	to	
the	Institute	for	Meteorological	Training	and	Research	(IMTR)	in	Nairobi.	The	proposed	
focus	 is	 downscaling	 of	NWP	products,	 utilizing	 statistical	 techniques	 (Model	Output	
Statistics),	with	focus	on	limited	areas	(e.g	areas	in	which	wetland	rehabilitation	will	be	
taking	 place),	 utilizing	 the	 digitized	 data	 generated	 through	 3.1.	 These	 forecasts	will	
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need	to	predict	climate	characteristics	relevant	to	water	and	agricultural	management	
e.g.	rainfall	intensity	(for	floods)	and	rainfall	frequency/chance	of	rainfall	for	agricultural	
purposes.	

	
Climate‐related	 information/services	provided	 to	 target	areas,	such	as	early	warnings	on	 flash	
floods	and	extreme	weather,	agricultural	extension	advice	 for	a	wide	variety	of	crops,	short‐	 to	
long‐range	weather	and	climate	forecasts	
	
This	will	involve	ensuring	that	tailored	products	(bulletins,	advisories	and	warnings)	are	provided	to	
beneficiaries	and	stakeholders,	based	on	 improved	weather	and	seasonal	 forecasts.	These	should	be	
produced	and	communicated	according	 to	 sectors	and	needs	 in	wetland	areas.	They	will	need	 to	be	
developed	in	collaboration	between	MAAIF,	DWRM,	WMD,	UNMA	and	communities.	Additionally	they	
will	need	to	utilize	other	non‐climate	environmental	and	socio‐economic	data	to	design	advisories	and	
information	that	is	relevant	and	useful	for	making	decisions.	It	should	involve	the	following:	

 Identify	and	develop	capacities	of	technicians	(MAAIF,	DWRM,	WMD	and	UNMA)	at	the	national	
and	sub‐national	 level	 to	collect	and	analyze	 information.	 Identify	and	develop	products	and	
required	data	for	producing	bulletins	and	advisories	based	on	community‐defined	criteria,	co‐
development	meetings	and	feedback.	

 Train	UNMA,	MAAIF	and	DWRM	staff	(5‐7	from	each	institution)	at	the	national	and	sub‐national	
level	 on	 how	 to	 generate	 and	 analyze	 data	 (combining	 both	 collected	 observations,	 satellite	
remote	 sensing	 products,	 as	 well	 as	 vulnerability	 data/knowledge)	 as	 a	 basis	 for	 tailored	
products	

o Utilise	 satellite‐based	 observations	 of	 in	 combination	with	 observed	weather	 station	
data	 to	 generate	 rainfall	 and	 temperature	 estimates	 for	 all	 the	 wetland	 areas	 (see	
http://iri.columbia.edu/topics/enacts/).	

o Utilize	satellite‐based	estimates	of	soil	moisture	and	vegetation	to	develop	products	that	
estimate	 when	 conditions	 are	 suitable	 to	 plant	 (agriculture)	 and	 when	 soils	 are	
saturated	and	risks	from	flooding	are	greater.	

 Train	6	UNMA	and	DWRM	staff	to	prepare	weather	and	climate	forecasts	and	packaging	hydro‐
meteorological	 data	 and	 information	 into	 suitable	 formats	 for	 user‐agencies	 and	 local	
community	end‐users,	including	those	specific	to	wetland	areas	

 Develop	early	warning	communications	and	associated	SOPs	between	DWRM,	MAAIF,	UNMA	
and	communities,	for	the	target	regions	

 Train	10	meteorologists,	agronomists	and	hydrologists	of	DWRM,	MAAIF,	WMD,	CCD	and	UNMA,	
to	 enhance	 collaboration	between	 the	 implementing	 institutions	 through	mainstreaming	 the	
online	platform	and	integrated	data	storage	management	systems,	and	providing	access	to	each	
institution	to	develop	their	own	information	products.	

 Develop	forecasting	tools	for	floods	and	water	resource	management	in	wetland	areas.	This	will	
include	water	resource	and	flood	forecasting	models/tools,	as	well	as	updating	advisories	with	
real	time	observational	data	transmitted	from	automatic	observing	equipment	in	3.1	

 Develop	weather	and	climate	alerts	 tailored	 to	 the	 targeted	wetland	areas,	 including	colour‐
coded	 advisories,	watches	 and	warnings	 for	 flood,	 drought,	 severe	weather	 and	 agricultural	
stresses	

o All	the	wetland	areas	under	rehabilitation.	Individuals	(local	communities)	in	areas	of	
project	implementation	will	receive	the	warnings.	Warning	text	messages	will	be	sent	to	
individuals’	 mobile	 phones.	 Currently,	 UNMA	 has	 an	 automatic	 message	 switching	
system	that	will	enable	this	to	happen.	

o All	 communities	 (in	 output	 1)	 in	 the	 wetland	 areas	 being	 rehabilitated	 will	 receive	
agricultural	advisories.	These	will	include	new	advisories	(including	satellite‐based	soil	
moisture	 and	 vegetation	 data),	 as	well	 as	 the	 ten‐day	 advisories	 and	 those	 from	 the	
seasonal	 climate	 outlook,	 which	 are	 currently	 produced.	 Seasonal	 climate	 outlook	
booklets	will	 be	 translated	 into	 local	 languages	 and	disseminated	 respective	 regions.	
Local	FM	radio	stations	will	be	used	to	reach	out	to	communities.	At	least	50%	of	local	
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communities	have	mobile	phones	and	UNMA’s	automatic	message	switching	system	is	
capable	of	delivering	the	advisories	to	individuals’	mobile	phones.	

 Trained	meteorologists	and	hydrologists	conduct	 training	workshops	 for	water	management	
offices	and	weather/climate	observers	in	targeted	wetland	areas	

 UNMA	and	DWRM	 staffs	 undertake	 field	 schools	with	 farmers	 and	 communities	 to	 sensitise	
them	on	how	to	use	and	interpret	bulletins	and	advisories.	Gather	feedback	from	farmers	and	
communities	on	products	and	ways	to	improve	them.	

o 40	(1‐day)	engagement	meetings	(2	meetings	per	district	for	training	communities	on	
use	of	weather	and	climate	products	(including	early	warning	alerts).	Each	engagement	
will	have	40	participants.	This	will	include	people	from	sub‐counties.	

	
Customized	ICT,	mobile	platforms,	and	other	public	and	private	communication	channels	identified	
and/or	developed	 to	 support	dissemination	of	 the	above	 information/services	 to	 the	 ‘last	mile’	
users	to	enable	timely	and	urgent	responsive	action	as	well	as	short/medium/long‐term	planning	
for	climate‐dependent	activities	in	sectors	such	as	agriculture.	
	
SMS‐based	and	traditional	(radio)	communication	systems	will	be	used	to	reach	recipients	and	users	of	
weather	and	 climate	 information	and	warnings.	 This	will	 build	on	 lessons	 learnt	 through	 the	UNDP	
SCIEWS	project	(see	sections	4.3.2	and	4.4.2	above).	Additionally	it	will	leverage	recent	developments	
in	 utilizing	 SMS‐based	 applications	 to	 reach	 ‘last	 mile’	 users	 (see	 http://www.adaptation‐
undp.org/projects/cirda	 and	http://www.adaptation‐undp.org/climate‐action‐hackathon),	 as	well	 as	
working	through	traditional	channels	(extension	services	and	government	district	structures).	Develop	
potential	private	sector	revenue	streams	for	long‐term	O&M	of	the	information	system.	Improve	user	
platform	for	dissemination	and	for	short‐term	action.	Support	DWRM	and	UNMA	with	improved	access	
to	revenues	promoting	financial	sustainability:	

 Conduct	a	 comprehensive	study	 to	establish	 the	viability	of	different	 sources	of	 revenues	–	
rated	as	mixed	good/commercial	as	well	as	public	good.	Review	and	propose	revisions	to	the	
current	cost	recovery	arrangement	between	the	DWRM,	MAAIF,	UNMA	and	CCA	to	adequately	
reflect	enhanced	services	and	fee	structures;	

 Develop	 and	 operationalize	 SOPs	 for	 disseminating	 weather,	 climate	 and	 hydrological	
information	 related	 to	 watersheds	 at	 different	 levels	 (e.g.	 community‐level,	 local‐level,	
stat/province‐level	and	national	level).	

 Develop	 and	 implement	 sector‐specific	 marketing	 strategy	 and	 project	 for	 improved	
meteorological	services	and	products,	 for	1‐2	key	economic	sectors	 identified	as	having	the	
most	potential	 for	 generating	 revenue	 in	wetland	areas.	UNMA	already	 has	 a	Weather	 and	
Climate	Information	Cost/Benefit	and	Marketing	Analysis	report	submitted	by	a	consultant	in	
March	 2016.	 It	 is	 the	 latest	 guiding	 document	 for	 cost	 recovery	 for	 weather	 and	 climate	
information	 and	 suggests	 several	 sources	 of	 revenue	 including	 through	 selling	 targeted	
agricultural	advisories.	Establish	Service‐level	agreements	for	government	organizations	and	
private	companies	requiring	specific	customised	services	from	government	agencies	

 Develop	and	operationalize	a	warning	and	advisory	dissemination	 local	 toolbox	 including	a	
gender‐sensitive	training	manual,	specific	to	targeted	wetland	areas.	This	local	toolbox	includes 
a  set  of  documents  that  are  customized  for  disseminating  early  warning  information  (e.g. 
Information and communication materials and manuals). This is customized according to the area 
where the dissemination is being carried out.	

 Equip	and	facilitate	DRDM,	WMD	and	DDMC	to	support	dissemination	of	weather,	climate	and	
hydrological	 information,	 including	 the	 establishment	 of	 call	 centres/hotlines	 and	 internet	
connection	at	DRDM	linked	to	the	UNMA,	MAAIF	and	DWRM.	Ensure	village	and	district‐level	
disaster	committees	have	timely	access	to	warnings	and	bulletins	

 Develop	 an	 SMS‐based	 alert	 system	 for	 wetland	 water/flood‐related	 and	 agricultural	
advisories	 for	 local	 farmers	 and	 vulnerable	 communities	 in	 the	 targeted	wetland	 districts.	
Engage	mobile	operators	to	establish	partnerships	for	disseminating	warnings	and	advisories	

 Develop	and	conduct	 simulation	exercises	 for	 enhanced	 flood,	drought	 and	severe	weather	
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preparedness	to	complement	the	SMS‐alert	system	in	the	targeted	wetland	districts	

 
5.2 Potential	numbers	of	beneficiaries	
 

The	direct	beneficiaries	of	the	proposed	interventions	will	 include	communities	 in	the	 intervention	
areas;	Government	Agencies,	Private	Sector	and	Non‐Governmental	Organizations	(NGOs).	Through	
these	interventions	a	total	of	990,000	men	and	women	in	the	targeted	communities	in	South	western	
and	Eastern	Uganda	are	expected	to	benefit:	

- 300,000	people	(180,000	men	and	120,000	women)	in	the	target	communities	will	have	access	
to	direct	livelihood	support;	

- 500,000	people	(300,000	men	and	200,000	women)	benefit	from	improved	productivity	in	the	
catchment;	

- 50,000	people	(30,000	men	and	20,000	women)	benefit	from	wetland	capture	fisheries;	
- 20,000	people	(12,000	men	and	8,000	women)	benefit	from	rainwater	harvesting;	
- 100,000	people	(60,000	men	and	40,000	women)	benefit	from	irrigation	water	abstracted	from	

wetlands;	
- 10,000	people	(6,000	men	and	4,000	women)	benefit	from	apiary	farming;	
- 10,000	 people	 (6,000	 men	 and	 4,000	 women)	 benefit	 from	 wetland	 based	 ecotourism	

enterprises.	
	
5.3 Community	engagement	
	
Community	 engagement	 throughout	 the	 project	 will	 need	 to	 provide	 the	 opportunity	 for	 local	
communities	to	participate	in	project	decision	making	processes	so	that	the	outcomes	of	the	project	are	
of	 immediate	 benefit.	 The	 specific	 activities,	 approach,	 where	 and	 when	 of	 these	 engagements	 are	
indicated	in	Table 22	below:	
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Activity	

Approach
	

When		it	will	be	
done	

Where	it	will	be	
done	and	
how	often	

1. Participatory		mapping	
of		the	stakeholders	
and	conduct	a	
stakeholder	analysis	to	
identify	those	that	
should	be	involved	in	
project	
implementation	and	
monitoring	at	the	
National,	District	Sub‐
County		Parish	level	
and	community	level	

Workshops	will	be	organized	to	map	
and	analysis	key	stakeholders	to	be	
engaged	 in	 the	 project.	 Different	
interest	 groups	 will	 participate	 in	
this	 meeting	 including	 women	 and	
youth.	 4	 workshops	 comprising	 50	
participants	will	be	organized	to	this	
effect.	

This	will	be	
carried	out	at	the	
initial	planning	
stage	of	
implementation.	

regional	district	
sub	county	and	
community	levels	

2. District	level		
consultations	19	

3. Sub‐county	level		
consultations	meetings	
that	bring	together	
representatives	from	
the	respective	
Parishes	40	Sub‐
counties	

4	Workshops	of	60	participants	each	
will	be	organized	to	this	effect	

Planning	 and	
implementation	
phase	 on	 the	
project	

At	 district,	 sub‐
county,	 parish	 and	
community	levels	

4. Bi‐annual	 community	
meetings	 and	
monitoring	visits	

Quarterly	meetings	between	District	
leadership,	 Community	
representatives	 and	 the	 project	
implementation	 team	 will	 be	
organized	to	assess	progress	and	get	
feedback.	This	will	be	carried	out	at	
least	4	times	a	year	with	at	least	100	
participants	from	each	project	site	

Bi‐annual District,	 Sub‐
county	 and	 field	
level	

5. 	Exhibitions	 Community	 groups	 engaged	 in	
different	 enterprises	 will	 be	
facilitated	 to	 participate	 in	 various	
forums	 to	 share	 their	 experiences	
with	other	stakeholders;	At	least	10	
groups	will	be	supported	during	the	
project	period.	

Annual National	 and	 local	
levels	

6. Participation	in	events	
including	World	
Wetlands	Day,	World	
Water	Day,	World	
Food	day.	

Extension	 staff	 and	 Community	
groups	 will	 be	 facilitated	 to	
participate	 in	 various	 events	 at	
National	and	local	level	to	learn	and	
share	experience.	At	least	10	events	

	

Annual National	 and	 local	
events	

7. Participatory	project	
monitoring	and	
evaluation	

Selected	members	of	the	community	
,	district	and	sub‐county	leaders	will	
join	other	stakeholders	including	the	
project	 implementation	 during	
project	 evaluation	 and	 monitoring	
missions		

Routine	 project	
monitoring	
Mid‐term	
evaluation	
End	 of	 term	
evaluation	

Routine	
monitoring	 will	 be	
day	today	
Midterm‐After	 3	
and	 5years	 of	
implementation	
After	8years	

Table	22:	Community	engagement	activities	throughout	the	project	cycle.	

	
A	number	of	channels,	including	workshops,	community	meetings,	local	events	and	exhibitions	etc	will	
be	used	to	achieve	these	objectives.	These	include:	

 Develop	6	community	based	catchment	management	plans	
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 Support	the	establishment	of	5	community	based/local	institutions	to	monitor	the	

implementation	of	interventions	
 Mobilize	and	sensitize	livestock	keepers	through	10	farmer	groups	
 Establish	and	operationalise	30	community	committees	to	oversee	the	reforestation	process	
 Set	up	20	district	and	village	–level	operational	and	maintenance	committees	
 Establish	and	operationalise	5	committees	to	oversee	the	management	of	protected	sensitive	

areas.	
 Establish	and	operationalise	10	farmer	and	water	user	committees	at	local	level	
 Set	up	4	farmer	field	schools	at	the	local	level.	

	
All	 these	community	 groups	and	work	will	be	 interspersed	by	stakeholder	 consultation	meetings	 to	
ensure	 ownership	 of	 the	 community	 at	 large,	 as	 well	 as	 regular	 project	monitoring	 and	 evaluation	
through	the	project	management	unit	and	field	surveys	to	assess	the	impact	on	community	livelihoods.	
	
There	 are	 already	 existing	 mechanisms	 for	 approval	 and	 implementation	 of	 community	 based	
management	plans	as	outlined	below:	

1. When	a	management	plan	is	developed,	an	implementation	committee	composed	of	different	
stakeholders	is	put	in	place	to	oversee	implementation	

2. Stakeholders	 involved	 in	 the	 implementation	 of	 the	 management	 plan	 are	 registered	 as	 an	
association/CBO	

3. The	 associations	 activities	 are	 guided	by	 the	 constitution	 developed	 by	 the	 community	with	
guidance	from	the	district	and	sub‐county.	When	the	community	based	management	plan	has	
been	developed,	it	is	endorsed	at	different	levels	including	the	district,	the	sub‐county.	The	plan	
is	discussed	by	the	Sub‐county	council	and	signed	by	the	Sub‐County	Chairperson	on	behalf	of	
the	sub‐county	who	is	an	elected	leader.	At	the	district,	it	all	passes	through	the	same	channels	
i.e.	District	council	and	signed	by	the	district	chairperson	on	behalf	of	the	district.	

4. In	addition,	a	memorandum	of	understanding	between	the	community	and	the	district	is	signed	
spelling	out	the	different	roles	and	responsibilities	of	the	different	stakeholders	especially	the	
district,	sub‐county	and	the	local	community.	

	
	
5.4 Constraints	and	assumptions	
 

The	following	constraints	may	impede	the	implementation	of	any	such	project	and	need	to	be	carefully	
managed	throughout	its	course:	

 Conflicts.	 There	 are	 many	 conflicts	 surrounding	 wetlands:	 between	 communities	 within	
wetland	areas	(e.g.	Bagwere	and	Bagisu);	conflicts	for	resource	use	(water)	between	upstream	
and	 downstream	 communities	 in	 a	 given	 wetland;	 resource	 conflicts	 between	 people	
cultivating	in	the	same	wetlands;	political	conflicts.	Most	wetlands	identified	for	restoration	
have	 management	 plans	 that	 were	 developed	 through	 a	 participatory	 process	 in	 which	
communities	 were	 involved.	 Among	 the	 key	 areas	 handled	 during	 this	 process	 is	 conflict	
identification	analysis	and	mitigations	to	address	the	conflicts.	In	addition	the	Ministry	has	put	
in	place	a	grievance	handling	mechanism;	these	combined	will	take	care	of	any	arising	conflict	
during	project	implementation.	

 Governance.	 There	 is	 a	 need	 revive	 governance	 structures	 within	 the	 wetlands	 in	 the	
intervention	 committees.	 For	 example;	 some	 environmental	 committees	 are	 not	 currently	
functional,	neither/nor	are	they	facilitated;	and	yet	these	are	likely	to	play	a	significant	role	in	
project	implementation.	

	
The	following	assumptions	also	apply	to	the	GCF‐financed	project	implementation:	

 The	key	agro‐ecological	and	hydrological	systems	of	the	wetlands	in	the	targeted	project	areas	
are	relatively	well	understood	(in	terms	of	how	they	function)	and	project	implementation	will	
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build	on	previous	studies	of	each	wetland	system;	

 Local	 communities	 and	 resource	managers	 have	 been	 adequately	 consulted	 or	 engaged	 in	
problem	identification	and	solution	finding;	

 Socioeconomic	livelihoods	as	well	as	social	systems	of	the	communities	in	the	project	areas	are	
understood	and	the	project	will	be	implemented	to	address	these	livelihoods;	

 Governance	structures	at	 the	 local,	sub	regional	as	well	as	national	 levels	are	adequate	and	
sufficient	for	the	management,	coordination,	monitoring	and	implementation	of	the	project	in	
the	project	areas;	

 Local	beneficiary	communities	will	be	willing	to	accept	the	project	and	adopt	the	technologies	
and	skills	that	will	be	developed	through	the	project.	

	
5.5 Governance,	Sustainability	and	Exit	strategy	

It	is	important	to	ensure	that	most	the	project	outputs	are	sustainable	in	the	long	run.	In	order	to	do	
this,	 target	beneficiaries	should	be	made	aware	of	 the	 technologies,	 information	and	best	practices	
through	 participatory	 approaches	 used	 in	 implementing	 project	 activities.	 This	 will	 give	 target	
beneficiaries	an	opportunity	to	know	and	take	up	the	outputs.	Important	approaches	to	be	used	are	
the	use	of	extension	agents,	training	of	trainers	and	use	of	people‐centred	learning	platforms,	where	
beneficiary	communities	will	learn	by	doing.	As	an	exit	strategy	the	project	will	need	to	ensure	that	
activities	 not	 only	meet	 the	 needs	 of	 the	 communities	 in	 the	 project	 areas,	 but	 that	 they	 are	 also	
economically	 beneficial	 compared	 to	 other	 livelihood	 options.	 The	 benefits	 of	 sustained	 ecological	
services	(through	improvements	in	wetlands)	will	also	need	to	be	apparent	in	order	to	be	taken	up	and	
sustained	by	communities.	For	example,	it	is	planned	that	the	outcomes	will	help	the	communities	to	
be	resilient	to	effects	of	climate	change;	have	a	source	of	livelihood,	food	and	water	security,	which	in	
turn	are	expected	to	accelerate	adoption	of	the	technologies,	information	and	best	practices.	

Agricultural	extension	staff	will	be	key	to	the	utilization	of	outputs	(alert	messages;	information	on	
advisories,	 technologies	 and	best	practices)	 for	wider	adoption	and	 integrating	 such	practices	 into	
their	day‐to‐day	work	beyond	the	project	timeframe.	The	involvement	of	government	agencies	and	
line	ministries,	departments	such	as	water	and	environment;	and	agriculture,	industry	and	fisheries	
as	well	as	liaising	with	various	NGOs	and	CBOs	that	are	doing	similar	work	in	the	selected	communities	
will	be	crucial	for	sustainability.	It’s	anticipated	that	these	institutions	will	integrate	these	practices	
into	 their	 planning	 and	 budgets	 for	 up	 scaling	 and	 continuation	purposes.	 The	use	 of	 institutional	
development	approaches	will	enable	farmers	and	water	user	groups	to	better	manage	their	groups,	
including	 better	 record	 keeping,	 group	 governance,	 enterprise	 management,	 collective	marketing,	
financial	management	as	well	as	in	lobbying	and	advocacy.	In	order	to	achieve	sustainability,	a	number	
of	plans/approaches	should	be	put	in	place	as	follows:	

Access	 –	 There	 is	 a	 need	 to	 put	 in	 place	 mechanisms	 that	 will	 facilitate	 access	 to	 the	 project	
outputs/deliverables	after	the	project	has	ended.	Therefore	the	custodian	(s)	of	the	various	outputs	
delivered	by	the	project	should	host	the	outputs	and	ensure	equitable	access	by	different	stakeholders	
and	beneficiaries.	This	is	particularly	true	for	the	climate,	hydrological	and	agrometeorological	data	
that	 will	 be	 collected.	 These	 data	 are	 essential	 to	 enable	 the	 production	 and	 development	 of	
information	 and	 advisories	 in	 the	 future	 and	 therefore	 should	 be	 made	 available	 to	 all	 wetland	
stakeholders,	 including	communities	 in	the	wetlands	themselves.	The	project	will	use	participatory	
approaches	 in	 order	 to	 bring	 on	 board	 key	 players	 most	 of	 whom	 will	 be	 able	 to	 host/maintain	
deliverables.	

Maintenance	‐	dissemination	materials	and	training	will	be	made	available	to	key	institutions	which	
will	 host	 the	 deliverables/outputs.	 The	 dissemination	 materials,	 for	 example	 leaflets	 on	 wetland	
restoration,	 will	 help	 extension	workers	 (public	 and	 private)	 to	 continue	 providing	 the	 necessary	
support	to	end	users	beyond	the	project	lifetime.	

Capacity	building	–	one	of	the	exit	strategies	is	to	build	capacity	in	institutions	which	will	continue	
providing	services	or	supporting	end	users	both	women	and	men,	in	particular	those	from	vulnerable	
categories.	Government	ministries	and	agencies	should	be	supported	by	the	project	to	enhance	their	
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capacity	to	support	beneficiary	communities.	For	example,	local	farmers	and	vulnerable	communities	
will	 be	 trained	 on	 utilization	 of	 alert	 systems	 for	 floods,	 droughts,	 severe	 weather	 and	 other	
agricultural	advisories	in	the	targeted	wetland	districts	

Transparency	 –	 the	 project	 will	 use	 a	 consultative	method	 of	 decision	making	 supported	 by	 the	
communication	strategy	which	will	guide	the	team	to	communicate	and	work	together	effectively	not	
just	during	the	project	period.	

Being	a	multi	stakeholder,	multi‐disciplinary	project,	active	participation	at	all	stages	of	the	project	
cycle	is	not	only	important	for	ownership	and	sustainability	but	also	transparency.	The	project	will	use	
an	 open	 door	 policy	 including	 open	 and	 transparent	 discussion	 among	 communities	 and	 other	
stakeholders	 in	 order	 to	 solve	 shared	 problems	 and	 arrive	 at	 decisions.	 A	 gender	 responsive	
communication	 strategy	 has	 been	 developed	 to	 promote	 open	 communication	 amongst	 all	
stakeholders.	 Regular	 communication	 and	 consultations	 with	 different	 partners	 during	 project	
planning	and	implementation	will	foster	collaboration	and	facilitate	information	flow,	thus	increasing	
transparency.	Participatory	planning,	consultations,	reviews	among	the	various	stakeholders,	coupled	
with	 regular	monitoring	 and	 evaluation	 of	 project	 progress	will	 promote	 trust	 among	 the	 various	
players.	 Transparency	 in	 the	 procurement	 process	 of	 both	 goods	 and	 services	 will	 be	 done	 in	
accordance	to	GOU	procurement	procedures	(PPDA	guidelines).	
	

5.5.1 Operation	and	Maintenance	(O&M)	Plan	

Operations	 and	Maintenance	 (O&M)	 of	 the	 regional	 centers,	 small	 scale	water	 reservoirs,	 irrigation	
infrastructure,	 training	 centers	 and	 small	 scale	 infrastructures	 will	 need	 to	 be	 provided	 by	 several	
sources	including	domestic	(government)	resources,	as	well	as	through	capacity	building	of	district	staff	
and	local	communities	to	manage	financial	and	physical	resources	in	an	efficient	manner.	Additionally,	
through	the	establishment	of	partnerships	with	the	private	sector,	should	be	pursued	where	feasible.	
Different	approaches	will	be	used,	initially	based	on	the	current	O&M	practices	used	by	government,	
whilst	 looking	 to	 expand	 those	 involved	 (e.g.	 private	 sector)	 and	 decentralize	 O&M	 activities	 to	
communities	where	feasible.	

Regional	farmer	Centers	including	training	centers	

Regional	 centers	 introduced	 by	 the	 project	 will	 be	 managed	 and	 maintained	 by	 the	 Ministry	 of	
Agriculture,	 through	 the	district	and	sub‐county	officers.	 	The	costs	will	be	borne	by	 the	Ministry	of	
Agriculture	annual	budget	under	extension	services.	In	addition,	every	district	in	Uganda	has	a	group	of	
farmers	organized	together	into	a	forum	i.e.	District	Farmers	Forum	with	a	formal	structure	comprised	
of	 Chairman,	 Treasurer,	 Secretary,	Mobiliser	 and	 other	members.	 These	 groups	 will	 be	 involved	 in	
project	activities	and	supported	through	capacity	building	so	that	they	are	able	to	maintain	the	centers	
beyond	the	project.	

Irrigation	infrastructure,	Small	scale	water	infrastructure	(Fish	ponds	etc)	

Wetlands	 in	 the	 proposed	 project	 sites	 already	 have	 management	 plans.	 Implementation	 of	 the	
management	plans	is	currently	being	overseen	by	the	existing	committees	with	technical	support	from	
the	districts	and	sub	counties.	The	committees	are	composed	of	representatives	from	different	resource	
users	including	the	water	committee.	Some	of	the	infrastructure,	especially	irrigation,	will	be	under	the	
water	 user	 committee.	Most	 of	 the	water	 user	 committees	 have	 been	 supported	 by	 the	Ministry	 in	
different	areas	of	capacity	building,	including	financial	and	conflict	management.	

Automatic	Weather	stations	and	equipment:	

The	 installation	 and	 maintenance	 of	 automatic	 weather	 stations	 in	 Uganda	 is	 undertaken	 by	 the	
Meteorological	Authority.	 The	 authority	 currently	has	 four	 directorates	 including;	Weather	 focusing	
services,	Networks	and	observations,	applied	meteorological	data	and	climate	services,	Training	and	
research	and	Finance	and	Administration.	The	directorate	responsible	for	automated	weather	stations	
and	equipment	is	the	Networks	and	observation	with	technical	staff	distributed	in	different	regions	of	
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the	country	including	the	project	area.	The	facilities	that	will	be	supplied	by	the	project	will	be	integrated	
under	 the	 Network	 directorate	 that	 will	 take	 charge	 of	 O&M.	 Technical	 staff	 in	 the	 regions	 are	
responsible	for	maintenance	of	the	facilities	which	mainly	involve	replacing	worn	out	parts	of	the	AWS	
at	 predefined	 time	 intervals	 based	 on	 the	 lifespan	 and	 technology	 of	 the	 components.	 The	 Uganda	
Meteorological	 Authority	 (UNMA)	 carries	 out	 routine	 maintenance	 by	 qualified	 technicians,	 who	
perform	 complete	 system	 status	 checks,	 and	 then	 provide	 recommendations	 and	 instructions	
concerning	system	upgrades	and	performance.	Typical	O&M	activities	include:	

 Corrective	maintenance	–	technicians	are	required	to	correct	a	failure	that	has	occurred	or	is	in	
the	 process	 of	 occurring.	 This	 activity	 consists	 of	 repair,	 restoration	 or	 replacement	 of	
components.	The	interval	for	this	is	as	when	the	fault	occurs.		

 Calibration	 –	 AWS	 sensors	 with	 electrical	 outputs,	 show	 accuracy	 drifts	 in	 time	 and,	
consequently,	need	regular	inspection	and	calibration.	This	involves	travelling	to	the	AWS	site	
and	determining	the	performance	parameters	of	the	AWS	sensors	by	comparing	with	standard	
measurements	and	thereafter	making	appropriate	adjustments	through	correction	factors.	This	
guarantees	that	the	AWS	system	will	produce	accurate	measurements	with	a	specified	degree	of	
confidence.	UNMA	conducts	calibration	of	its	ADCON	AWS	annually.	

UNMA	has	planned	 to	undertake	 the	above	O&M	procedures	under	 the	SCIEWS	PROJECT.	 	With	 the	
addition	of	more	stations	to	be	updated	under	the	GCF	project	proposal,	the	operations	and	maintenance	
costs	per	unit	is	expected	to	go	down	(since	the	same	technicians	are	expected	to	be	used).	In	addition,	
all	of	the	costs	will	be	co‐financed	by	UNMA	through	its	annual	workplan/budget.	

Table 23	below	shows	the	resources	that	can	be	made	available	for	O&M	activities	for	the	8	years	of	the	
project	(and	afterwards),	based	on	committed	co‐financing.	The	O&M	costs	will	be	 financed	through	
government	 and	 community	 financing	 beyond	 the	 project	 life	 time	 and	 include	 provision	 for	 the	
following:	

 Regional	farmer	centers	in	two	regions	
 Small‐scale	water	management	and	irrigation	infrastructure	for	activity	2.2	
 Training	centers	for	activity	2.2	
 Small‐scale	infrastructure	to	support	identified	livelihood	options	
 50	fish	ponds,	2	fruit	collection	centres,	4	milk	collection	centres,	drip	irrigation	systems,	2	

waste	collection	centres,	etc.	
 12	automatic	weather	stations,	14	hydrological	water	level	gauges,	20	rainfall	only	gauges,	and	

2	lightning	detection	stations	
	
Equipment/Infrastructure	 Year	1	 Year	2	 Year	3	 Year	4	 Year	5	 Year	6	 Year	7	 Year	8	

	 Amount	
(USD)	

amount		
(USD)	

amount		
(USD)	

amount		
(USD)	

amount		
(USD)	

amount		
(USD)	

amount		
(USD)	

amount		
(USD)	

Automatic	weather	stations	 	 	

UNMA	–	co‐financing:	
Maintenance	and	calibration,	
including	internet	bundles	
and	spare	parts	

	 50,000 100,000 100,000 150,000 150,000	 150,000 200,000

UNMA	–	co‐financing:	
Training	on	O&M	

	 20,000	 30,000	 40,000	 40,000	 40,000	 50,000	 80,000	

Irrigation	infrastructure	 	 		 		 		 		 		 		 	

MAAIF	and	FARMER	USER	
FEES		co‐financing;	
Maintenance	and	repair		

	 10,000 100,000 100,000 100,000 150,000	 200,000 230,000

Regional	Learning	centers	and	
farmer	field	schools	
MAAIF	and	FARMER	FORUM;	
Maintenance	and	capacity	
building	for	farmer	groups	

	 30,000	 30,000	
	

50,000	 50,000	 100,000	 100,000	 120,000	
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Small	Scale	Water	
Infrastructure	
MWE	(WfP)	and	Water	user	
committees/groups;	
Maintenance	costs	

	 60,000 50,000 100,000 100,000 100,000	 100,000 120,000

MWE‐Co	financing;	Erosion	
and	runoff	control	structures	

	 30,000	 50,000	 100,000	 100,000	 100,000	 150,000	 180,000	

MWE‐Co	financing;	
Embankments,	reservoirs,	silt	
traps	and	ponds	

	 50,000 50,000 50,000 100,000 100,000	 150,000 200,000

MWE‐Co	financing;	Other	
equipment,	computers,	
vehicles	etc	

	 40,000	 70,000	 100,000	 100,000	 150,000	 150,000	 200,000	

Table	23:	Estimated	O&M	costs	per	year	of	project	and	sources	of	funding.	Years	9	onwards	will	be	funded	
at	same	rates	as	for	year	8.	

There	are	existing	O&M	frameworks	within	the	different	 line	ministries	and	associated	departments	
especially	 those	 that	 are	 involved	 in	 providing	 equipment	 and	 construction	 of	 facilities.	 These	
frameworks	will	be	adhered	to	and	include	water	for	production,	rural	water	and	urban	supply.	The	key	
components	of	these	frameworks	include;	

 Planning	for	the	facilities	
 Management	of	the	constructed/supplied	facilities	and	equipment	
 Ensuring	full	participation	and	involvement	of	all	stakeholders	for	sustainability	
 Promoting	ownership	
 Technical	assistance	

	
	
5.6 Project	Management,	Coordination	and	Administration	(including	Communication	and	

M&E)	
	

5.6.1 Project	Management	&	Coordination	

The	implementation	of	the	proposed	project	will	require	good	governance	at	all	levels	from	grass	root	
institutions	to	government	line	ministries	&	agencies,	private	sector,	as	well	as	international	agencies	
such	as	UNDP	(i.e.	responsiveness,	transparency,	accountability	and	efficient	use	of	resources	will	be	
key).	This	will	require	a	well‐resourced	Project	Management	Unit	(PMU),	including	a	project	manager.	
The	Ministry	of	Water	and	Environment	will	 likely	be	the	Implementing	Agency	with	the	 following	
roles;	coordination	and	overall	oversight,	monitoring	and	evaluation,	gender	mainstreaming,	quality	
assurance	 and	 overall	 reporting	 (financial	 and	 technical).	 Partners	 at	 national	 level	will	 constitute	
national	 project	 teams	 that	 will	 be	 responsible	 for	 actions	 at	 national	 level	 and	 will	 include;	 line	
ministries	 (including	MAAIF),	 private	 sector,	 NGOs,	 and	 tourism	 board.	 There	 will	 be	 a	 clear	 link	
between	the	implementing	partners	and	PMU	at	MWE	while	ensuring	that	the	team	is	lean	and	efficient	
with	the	requisite	skills	on	the	basis	of	complementarity.	

	

5.6.2 Communication	

A	 gender	 sensitive	 communication	 and	 dissemination	 strategy	 will	 be	 developed	 to	 facilitate	
communication	among	 the	different	project	 stakeholders.	This	will	 be	 critical	 to	 the	 success	of	 the	
project.	Dissemination	is	essential	to	ensure	that	the	results	of	the	project	reach	the	widest	possible	
group	of	stakeholders	hence	achieve	the	biggest	possible	impact	in	the	target	communities	and	beyond.	
Because	of	the	importance	of	dissemination	of	results,	a	budget	will	be	devoted	to	this	task.	However,	
all	the	project	team	members	will	be	involved	in	the	implementation	of	the	communication	plan	given	
that	most	of	the	communication	aspects	are	built	into	the	activities	of	the	project.	

Dissemination	of	the	major	outputs	will	be	carried	out	through	implementation	of	the	communication	
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strategy	and	plan.	The	aim	of	the	communication	plan	is	to	enable	effective	and	efficient	sharing	of	
project	 information	 amongst	 the	 project	 implementing	 partners,	 participating	 partners	 and	
beneficiaries	within	the	project	areas	as	well	as	communication	to	other	relevant	audiences	at	national,	
regional	 and	 global	 levels.	 A	 detailed	 communication	 plan	 will	 be	 developed	 during	 the	 project	
inception	and	will	be	a	living	document	that	will	be	updated	regularly	throughout	the	project	period.	

Given	that	this	project	is	firmly	embedded	within	communities	in	wetland	areas,	targeting	key	policy	
makers	and	keeping	them	aware	of	the	project	progress	through	meetings,	written	updates	and	field	
visits	 will	 be	 critical	 to	 the	 dissemination	 process.	 The	 communication	 strategy	 will	 be	 based	 on	
promotional	 and	 advocacy	 activities	 that	 will	 use	 targeted	 information	materials	 (communication	
products).	 The	 communication	 products	 will	 be	 disseminated	 to	 stakeholders	 using	 appropriate	
channels.	Informal	dissemination	events	such	as	field	days	and	open‐air	meetings	will	be	organized	to	
popularize	particular	technologies/innovations	to	the	target	audience.	Print	and	mass	media,	such	as	
newspapers,	 leaflets,	posters	and	flyers	will	be	used.	Mobile	phone	usage	to	disseminate	climate	as	
well	as	agriculture	information	will	be	useful,	especially	by	market	agents	who	can	use	them	to	collect	
product	prices	across	different	markets.	

Besides,	 TV	 &	 radio	 will	 be	 vital	 in	 disseminating	 broad	 extension	 messages	 and	 raising	 general	
awareness.	Radio	would	provide	a	forum	to	alert	farmers	in	one	area	of	successes	in	another	area,	or	
to	provide	general	information	on	prices	and	input	availability,	as	well	as	current	market	prices	for	
products.	Workshops	will	be	conducted	to	disseminate	project	findings	to	farmers,	extension,	workers,	
CBOs	 and	 NGOs,	 using	 media	 such	 as	 posters,	 leaflets,	 brochures,	 technical	 briefs	 and	 videos.	
Conferences	will	be	used	to	disseminate	project	findings	to	the	scientific	community	through	scientific	
papers,	posters	and	brochures.	Where	feasible,	project	lessons	will	be	summarized	into	policy	briefs	
for	use	by	policy	makers.	Use	of	internet‐based	resources	for	information	management,	storage	and	
sharing;	within	partner	institutions	will	be	used	wherever	possible.	

	

5.6.3 Monitoring	and	Evaluation	

Monitoring	and	Evaluation	(M&E)	is	a	vital	 ingredient	 in	effective	project	management,	and	will	be	
used	to	guide	implementation	of	this	project.	To	ensure	timely	delivery	of	expected	outputs,	regular	
monitoring	of	project	activities	will	be	undertaken	at	community	and	district	level.	It	will	be	used	to	
enhance	 learning,	 internal	 reflection	 and	 informed	 decision‐making.	 A	 project	 performance	
monitoring	 plan	 (PMP)	 will	 be	 developed	 during	 the	 inception	 of	 the	 project	 together	 with	 a	
performance	measurement	frame	work.	This	process	will	ensure	that:	(i)	key	performance	indicators	
are	carefully	and	jointly	selected	and	described;	(ii)	measurable	targets	are	set	for	each	of	the	identified	
performance	 indicators;	 (iii)	 plans	 for	 baseline	 studies	 are	 laid	 out;	 and	 (iv)	 all	 the	 stakeholders	
understand	the	expected	deliverables	of	this	project,	and	are	monitored	throughout	the	project	period.	

Outcome	mapping	will	 be	used	 as	 a	 framework	 for	 identification	 and	evaluation	of	 the	 changes	 in	
behavior	 that	 are	 a	 pre‐requisite	 for	 sustainable	 impact.	 Outcome	 mapping	 is	 an	 explicitly	
participatory	approach	that	also	ensures	a	good	project	design,	and	focuses	particularly	on	changes	in	
practices,	 behavior	 and	 attitudes	 of	 the	main	 stakeholders,	 and	 thus	 addresses	 social	 change	 and	
development	more	directly.	It	involves	identification	of	key	actors	whose	behavior	needs	to	change	if	
the	project	objectives	are	to	be	achieved.	This	is	of	particular	relevance	to	this	project,	where	change	
in	the	behavior	of	various	actors	(boundary	partners),	will	help	in	addressing	resource	use	conflicts;	
reduce	pressure	on	wetlands	and	ensure	smooth	implementation	of	wet§land	restoration	activities.	
Progress	markers	will	be	identified	to	track	progress	towards	the	ideal	behavior	of	the	actors	at	the	
inception	workshop.	The	milestones,	together	with	other	indicators	in	the	PMP	will	enable	the	project	
team	to	evaluate	progress	towards	the	stated	objectives	and	targets.	
	
To	achieve	the	above	objectives,	the	following	key	activities	and	processes	will	need	to	be	undertaken:	

1. Regular/Process	 Monitoring.	 Based	 on	 the	 above	 process,	 the	 project	 will	 be	 periodically	
tracked	 to	 assess	 progress	 and	 performance.	 Indicators	 and	 critical	 assumptions	 will	 be	
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monitored	at	the	frequency	spelt	out	in	the	PMP.	

2. Regular	Field	Visits.	To	ensure	timely	delivery	of	credible	data,	the	PI/country	lead	persons	
and	 project	 M&E	 focal	 persons	 will	 undertake	 coordinated	 field	 visits	 to	 assess	 project	
progress.	

3. Performance	Reporting.	Regular	project	progress	reports	showing	performance	of	the	project	
in	 quarter	 will	 be	 developed	 using	 the	 MWE/UNDP	 Reporting	 Format,	 and	 the	 report	
submitted	as	scheduled.	

	

Given	the	nature	of	the	project,	the	focus	on	community	livelihoods	and	the	large‐scale	areas	of	wetlands	
to	 be	 rehabilitated,	 it	 is	 recommended	 that	 2	 sets	 of	 activities	 are	 added	 to	 the	 M&E	 work.	 These	
activities	 will	 facilitate	 both	 a	 more	 rapid	 and	 extensive	 evaluation	 of	 catchment	 and	 wetland	
rehabilitation	(using	remote	sensing),	as	well	as	more	in‐depth	knowledge	on	the	impacts	of	the	project	
on	 people’s	 livelihoods	 (using	 impact	 surveys).	 The	 latter	 has	 already	 been	 undertaken	 in	 Uganda	
through	the	LDCF	EWS	project,	the	results	of	which	have	been	presented	in	this	feasibility	study.	For	
this	project	it	is	envisioned	that	a	similar	set	of	impact	surveys	should	be	undertaken,	based	around	a	
redesigned	survey	instrument	which	assesses	the	extent	to	which	the	impact	and	targets	of	this	project	
are	met.	The	remote	sensing	work	will	need	to	be	undertaken	by	consultants	(or	the	government).	It	
will	be	overseen	by	the	M&E	specialist	within	the	project	management	unit,	and	the	generated	data	and	
information	(both	from	remote	sensing	and	the	impact	surveys)	will	feed	into	the	NWIS	enabling	it	to	
be	easily	accessed	and	combined	with	other	information	sources	related	to	wetlands	and	the	focal	areas.	
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Annex	1:	Services	provided	by	inland	wetlands.	Source:	Millennium	
Ecosystem	Assessment	(Finlayson	et	al.	2005).	
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Annex	2:	Observing	stations	maintained	by	UNMA	and	DWRM	

The	 following	 list	 of	 stations	 provides	 the	 locations	 of	 available	 meteorological	 and	 hydrological	
stations	and	their	current	status,	maintained	by	UNMA	and	DWRM	in	the	eastern	and	southwestern	
wetland	regions	(Zones	correspond	to	the	zones	given	in	Figure 14).	
 
In	summary,	in	western	Uganda,	we’ve	one	synoptic	station	located	in	Kabale	(active	but	not	ideal	due	
to	 the	 building	 near	 it),	 Bushenyi	 Agro	met	 (with	 automatic	 weather	 system),	 Kalengere	 naro	 and	
Kachwenkano	(Active	but	require	re‐equipping).	In	the	eastern,	there	is	Tororo	met	station	(Synoptic	
and	Active).	
 
Western	(Bushenyi	Agromet	station	(active),	Rwoho	forest	rainfall	in	Ntungamo	(not	active),Ntungamo	
district	H/Q	(not	active),	Kalengere	pyrethrum	plantation	Agromet	station	in	Kabala	(active),Kabale	met	
station	synoptic		in	Kabale	(Active	but	not	ideal),Kisoro	customs	(Police)	and		Mutolere	w.f.m	rainfall	
stations	 in	Kisoro	(both	Active,	Mitooma	rainfall	station	(Not	active),	Rukungiri	 town	council	rainfall	
station	and	Buyanja	rainfall	station	in	Rukungiri	(not	active).	In	eastern,	(Ikiki	rainfall	station	in	Budaka	
(not	active),	Butaleja	prison	and	Namaizimasa	rainfall	station	in	Butaleja	(not	active),	Nakaloke	rainfall	
station	in	Mbale	(Not	active),	 	Elgon	Technical	Institute	rainfall	station	in	Mbale	(Not	active),	Ivukula	
rainfall	station	in	Namutumba	(Not	active),	Pallisa	m.h.m	rainfall	station	in	Palisa	(Not	active,	),	Tororo	
met	station	(synoptic	and	active),		
Bukedea	t.t.c	in	Bukedea(Not	active)).		
 
 

Zone	CW,	western	parts	of	southwestern	

First	order	priority	stations	

Statio
ned		

Zn	no.		 Name		 Distri
ct		

FirstY
r		

LastYr	 Yrs	 Long.	 Lat.	 Alt.		 Status		 Prese
nt		

Futur
e		

91290
000		

CW1		 Kabale	
Met	
Station		

Kabale		 1947	 1998	 52	 29.98
3		

‐1.250	 1869		 Worki
ng		

Climat
e(S)/A
WS		

Climat
e(S)/A
WS		

90300
030		

CW2		 Mbara
ra	Met	
Station		

Mbara
ra		

1902	 1980	 74	 30.68
3		

‐0.600	 1420		 Worki
ng		

Climat
e(S)/A
WS)		

Climat
e(S)/A
WS		

90300
450		

CW3		 Ntung
amo		

Ntung
am		

1971		 1982		 11		 30.26
7		

‐0.883		 1446		 Worki
ng		

Climat
e(H)		

Climat
e(H)		

90300
320		

CW4		 Bushe
nyi	
Agrom
et	St		

Bushe
nyi		

1963	 1995	 32	 30.16
7		

‐0.567	 1590		 Worki
ng		

Climat
e(A)		

Climat
e(A)		

90290
020		

CW5		 Kanun
gu		

Kabale		 1943		 1998		 29		 29.76
7		

‐0.900		 1560		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

90290
040		

CW6		 Rukun
giri	
Dispen
sary		

Rukun
giri		

1949	 1985	 36	 29.93
3		

‐0.783	 1620		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

91290
020		

CW7		 Kisoro	
Police	
Station		

Kisoro		 1943		 1998		 41		 29.68
3		

‐1.283		 1950		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

Second	order	priority	stations	

91290
120		

CW1		 Kachw
ekano	
DFI		

Kabale		 1949	 1995	 44	 29.95
0		

‐1.250	 2235		 Not	
workin
g		

Climat
e(A)		

Climat
e(A)		

91290
060		

CW2		 Mafug
a	
Forest		

Kabale		 1948		 1998		 34		 29.88
3		

‐1.050		 2205		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

90300
000		

CW3		 Rwash
amaire		

Mbara
ra		

1943		 1979		 37		 30.13
3		

‐0.833		 1620		 Not	
workin
g		

Rainfal
l		

Rainfal
l		
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I
91300
100		

CW4		 Bukind
a	Dis		

Kabale		 1948	 1998	 39	 30.00
0		

‐1.200	 1800		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

Zone	MW,	western	parts	south	central	western	

First	order	priority	stations	

Statio
ned		

Zn	no.		 Name		 Distri
ct		

FirstY
r		

LastYr		 Yrs		 Long.		 Lat.		 Alt.		 Status		 Prese
nt		

Futur
e		

89300
630		

MW2		 Kasese	
Met	
Station		

Kasese		 1964		 1985		 22		 30.10
0		

0.183		 691		 Worki
ng		

Climat
e(S)/A
WS		

Climat
e(S)/A
WS		

89300
790		

MW1		 Kyenjo
jo	1st	
Order	
St		

Kabar
ole		

1972	 1999	 14	 30.65
0		

0.600	 1350		 Worki
ng		

Climat
e(H)		

Climat
e(H)		

90290
210		

MW4		 Ugand
a	Inst	
of	Ecol		

Kasese		 1964		 1989		 26		 29.90
0		

‐0.183		 945		 Worki
ng		

Climat
e(H)		

Climat
e(H)		

89300
000		

MW3		 Bundi
bujo		

Bundi
bug		

1943		 1966		 24		 30.06
7		

0.700		 1095		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

90300
180		

MW5		 Ibanda		 Mbara
ra		

1950		 1993		 30		 30.50
0		

‐0.117		 1500		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

89300
610		

MW6		 Ruimi	
Prison	
Farm		

Kabar
ole		

1963	 1999	 37	 30.21
7		

0.383	 1500		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

Second	order	priority	stations	

89300
640		

MW1		 Mubuk
u\Seb
we	Irr		

Kasese		 1965	 1978	 14	 30.11
7		

0.200	 945		 Not	
workin
g		

Climat
e(H)		

Climat
e(H)		

89290
000		

MW2		 Mpond
we	
Custo
ms		

Kabar
ol		

1943	 1964	 22	 29.75
0		

0.033	 1050		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

89300
800		

MW3		 Mubuk
u	Giant	
pris		

Kasese		 1971		 1993		 23		 30.15
0		

0.217		 1275		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

89300
360		

MW4		 Kilemb
e	
Mines		

Kasese		 1951		 1997		 33		 30.00
0		

0.200		 1350		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

Zone	D,	south	eastern	parts	

First	order	priority	stations	

89340
190		

D1		 Tororo	
Met.St
ation		

Tororo		 1923		 1980		 54		 34.16
7		

0.683		 1170		 Worki
ng		

Climat
e(S)/A
WS		

Climat
e(S)/A
WS		

89330
090		

D2		 Iganga	
SSS		

Iganga		 1943		 1995		 27		 33.46
7		

0.600		 1143		 Worki
ng		

Rainfal
l		

Rainfal
l		

89330
500		

D3		 Nakab
ale	
Group	
Far		

Iganga		 1964		 1990		 19		 33.26
7		

0.767		 1080		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

89330
360		

D4		 Bugiri		 Bugiri		 1945	 1979	 33	 33.75
0		

0.567	 1185		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

89340
470		

D5		 Nagon
gera	
KUR		

Tororo		 1943	 1979	 37	 34.05
0		

0.783	 1103		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

89330
140		

D6		 Vukula		 Iganga		 1947	 1993	 39	 33.58
3		

0.950	 1080		 Not	
workin
g		

Rainfal
l		

Climat
e(H)		

88330
070		

D7		 Kibale	
VTC	
Station		

Pallisa		 1943		 1982		 39		 33.78
3		

1.200		 1080		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

89340 D8		 Dabani	 Tororo		 1943		 1983		 41		 34.05 0.433		 1200		 Not	 Rainfal Rainfal
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I
270		 Catholi

c	Chc		
0	 workin

g		
l	 l	

Zone	F,	central	parts	eastern	region	

First	order	priority	stations	for	consideration	

88340
590		

F1		 Buginy
anya	
Coffee	
R		

Mbale		 1965		 1999		 33		 34.36
7		

1.283		 1845		 Worki
ng		

Climat
e(A)		

Climat
e(A)		

88340
560		

F2		 Budud
a	
Agricul
tural		

Mbale		 1965	 1992	 15	 34.33
3		

1.017	 1245		 Not	
workin
g		

Climat
e(A)		

Climat
e(A)		

88340
600		

F3		 Kapch
orwa	
Agric	
Stn		

Kapch
o		

1965		 1980		 16		 34.45
0		

1.400		 2535		 Not	
workin
g		

Climat
e(A)		

Climat
e(A)		

88340
040		

F4		 Kachu
mbala	
KU		

Soroti		 1931	 1980	 44	 34.10
0		

1.233	 1128		 Not	
workin
g		

Climat
e(H)		

Climat
e(H)		

88330
200		

F5		 Budak
a		

Pallisa		 1943	 1965	 23	 33.96
7		

1.033	 1140		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

88340
490		

F6		 Bukwa	
Catholi
c	Chc		

Kapch
or		

1957		 1982		 26		 34.75
0		

1.300		 1800		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

Second	order	priority	stations	(Zone	F)		

88340
260		

F1		 Bugus
ege	
Coffee		

Mbale		 1943	 1994	 47	 34.26
7		

1.150	 1410		 Not	
workin
g		

Climat
e(A)		

Climat
e(A)		

89340
530		

F2		 Nabu
mali	
High	
Sch		

Mbale		 1946		 1980		 33		 34.21
7		

0.983		 1200		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

88340
020		

F3		 Mbale		 Mbale		 1907		 1982		 71		 33.18
3		

1.083		 1200		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

Zone	H,	eastern	parts‐	central	north	

First	order	priority	stations	

86320
000		

H1		 Kitgu
m	
Centre	
VT		

Kitgu
m		

1914		 1978		 60		 32.88
3		

3.300		 940		 Worki
ng		

Climat
e(A)		

Climat
e(A)		

88340
370		

H2		 Namal
u	
W.D.D.		

Morot
o		

1950	 1978	 29	 34.61
7		

1.817	 1290		 Worki
ng		

Climat
e(H)		

Climat
e(H)		

86320
000		

H3		 Kakak
wi	
Dispen
sary		

Katak
wi		

1927	 1972	 45	 33.96
7		

1.917	 1140		 Not	
workin
g		

Climat
e(A)		

Climat
e(A)		

87330
030		

H4		 Omoro	
MHM		

Lira		 1943		 1951		 9		 33.36
7		

2.250		 1110		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

86330
020		

H5		 Paimol		 Kitgu
m		

1943		 1980		 35		 33.41
7		

3.067		 1150		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

87340
040		

H6		 Nabila
tuk		

Morot
o		

1946	 1986	 36	 34.51
7		

2.100	 1250		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

86320
030		

H7		 Palabe
k	
Divisio
nal	H		

Kitgu
m		

1943	 1981	 37	 32.58
3		

3.433	 980		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

87320
130		

H8		 Pajule		 Kitgu
m		

1943		 1980		 37		 32.93
3		

2.967		 1050		 Not	
workin
g		

Rainfal
l		

Rainfal
l		
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I
86330
030		

H9		 Agoro		 Kitgu
m		

1943	 1984	 40	 33.01
7		

3.800	 1120		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

86330
070		

H10		 Naam		 Kitgu
m		

1943		 1983		 40		 33.33
3		

3.350		 1040		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

87330
070		

H11		 Morule
m		

Morot
o		

1951		 1998		 42		 33.76
7		

2.617		 1440		 Not	
workin
g		

Rainfal
l		

Rainfal
l		

 
 

DWRM	Hydrological	gauge	station	
Particulars	 Station	location	

Service	
duration	 Description	 Assessment	 		

Station	ID	Station	name	 Latitude	 Longitude	 Start/End	
date	

Equipment	
type	

Mode	of	data	
transmission	

Planned	expansion	
and	upgrades	

Operational	
status	

82228	
R.	Namalu	at	Mbale	‐	
Moroto	Rd	 1.78802	 34.59890	 1958	‐	2014	 AWLR	 Manual	 Replace	AWLR	 OP	

83203	
R.	Kyoga	Nile	at	Masindi	
Port	 1.69473	 32.09270	 1947	‐	2014	 AWLR	 Manual	 DCP	‐	IGAD	HYCOS	 OP	

83206	 R.	Kyoga	Nile	at	Kamdini	 2.26667	 32.26667	 1950	‐	2012	 AWLR	 Manual	 DCP	‐	IGAD	HYCOS	 OP	

83209	 R.	Kyoga	Nile	at	Paraa	 2.28329	 31.56387	 1950	‐	2010	 Gauge	pillars	 Manual	
Telemetry	‐	IGAD	
HYCOS	 OP	

83213	
R.	Kafu	at	Kampala	‐	Gulu	
Road	 1.54300	 32.04235	 1952	‐	2014	 Gauge	pillars	 Manual	 Replace	AWLR	 OP	

85201	 L.	Albert	at	Butiaba	 1.81971	 31.32748	 		 AWLR	 Manual	 Telemetry	‐	WMDP	 OP	

86201	 R.	Aswa	I	at	Puranga	 2.58333	 32.93333	 1949	‐	1981	 None	 		 Telemetry	‐	WMDP	 NOP	

86203	
R.	Aswa	III	at	Gulu	‐	Kitgum	
Road	 3.49500	 32.09100	 1949	‐	1982	 None	 		 Telemetry	‐	WMDP	 		

86213	
R.	Agago	at	Kitgum	‐	Lira	
Road	 2.83333	 32.96667	 1963	‐	1981	 None	 		 Telemetry	‐	WMDP	 NOP	

87206	
R.	Anyau	at	Arua	‐	Moyo	
Road	 3.20185	 31.03019	 1955	‐	2014	 AWLR	 Manual	 Rehabilitation	 OP	

87210	 Albert	Nile	at	Pakwach	 2.45000	 31.50000	 1953	‐	1978	 Gauge	pillars	 Manual	 Telemetry	‐	WMDP	 OP	

87217	 R.	Albert	Nile	at	Laropi		 3.55212	 31.81320	 		 Gauge	pillars	 Manual	 DCP	‐	IGAD	HYCOS	 OP	

87222	 R.	Albert	Nile	at	Panyango.		 2.47000	 31.50000	 1969	‐	2014	 AWLR	 Manual	
Telemetry	‐	IGAD	
HYCOS	 OP	

 
 
 
	


