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Summary Report 

Please note that this report is a summary of Uganda’s DWRM Climate Change Strategy and 

Action Plan. It therefore contains only the main, critical points of the full report. For details and 

analysis of all key outcomes and actions, please refer to the appropriate outcome in the main 

body of the DWRM Climate Change Strategy and Action Plan. The report should be read 

together with the options matrix and supporting documents. 

Main document 
 Uganda DWRM Climate Change Adaptation Strategy and Action Plan 

 
Supporting documents 
 Logframe (separate report) 

 Biogas Funding Proposal (separate report) 

 Rainwater Harvesting Funding Proposal (separate report) 
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1 Introduction 

 

Uganda is subject to an increasingly variable climate and higher temperatures. Major global 

climate oscillations such as El Niño and its opposite, La Niña, and Indian Ocean influences, 

result in an increasingly unpredictable climate.  The water sector is the key base for the 

Ugandan economy and people‟s well-being and these changes in climate have knock-on effects 

throughout the socio-economic and political sectors.   

Declining lake levels affect hydropower production because a specific head of water is required 

at Jinja. Uganda is already short of electrical power and shortages have a very substantial 

economic impact.  Hydropower production needs to be managed with lake levels in mind. 

Internationally, the Egyptians are very sensitive to any perceived artificial reduction of lake 

level or flows in the Nile River and divergence from the Agreed Curve. Fisheries production and 

the export of fish for scarce foreign exchange are affected by low waters in two ways: a) 

bacteriological contamination of fish occurs; and, b) fish recruitment slows because of 

interference with breeding processes. Fisheries production is therefore closely tied to 

management of lake levels. 

During periods of high rainfall and flooding, excessive overland water flow brings biological and 

nutrient pollution, contaminating shallow drinking water wells and, on the shores of Lake 

Victoria, creates conditions suitable for toxic blue-green phytoplankton blooms, which kill fish. 

Increased runoff also increases erosion in the uplands where land degradation has already 

taken place. 

During regional droughts, food production drops from its already precarious levels, creating 

hardship for millions of people, some of whom are forced to relocate to urban areas for 

survival. An increasing dependence on groundwater cannot be guaranteed as the information 

for management of sustainable groundwater supplies does not exist. Planned large-scale 

irrigation projects for improving food security are also subject to all of the above conditions. 

Climate has strong links throughout the economy especially as it relates to the water sector 

and production related to that. Activities, programmes and projects are required to reduce the 

sensitivity and susceptibility to climatic variation and change. The following document identifies 

in more detail the vulnerabilities of the Ugandan water sector to climate change and proposes 

solutions as suitable responses. 

2 Assessment of sector vulnerability 

The Vulnerability Assessment that was carried out for the DWRM in early 2009 identified key 

water-related and cross-sectoral climate change vulnerabilities in Uganda. The main areas of 

vulnerability identified were: 

 institutional arrangements and capacity; 

 fluctuations of Lake Victoria‟s water levels; 
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 water quality and human health, particularly on lake shorelines near urban areas or 

river mouths; 

 hydropower generation; 

 potential over-exploitation of groundwater by agriculture (the Water for Production 

programme) as well as for domestic use; 

 limited data, information and technology to provide critical information for optimal 

decision-making and policy-making; 

 transboundary issues including political tensions over water resource management in 

the Nile Basin. 

An additional and overall vulnerability is that Uganda‟s economy is based on rainfed 

agriculture. As it is now, despite Uganda‟s generally high rainfall, water is not always available 

in the right place, at the right time. The future development and prosperity of Uganda, its 

achievement of the Millennium Development goals, the success of its PEAP (poverty 

eradication reduction plan) programme, for example, are all threatened by the impacts of 

climate change.  

3 Options for reducing vulnerability to climate change threats 

Understanding climate change is about climate science, however responding to climate change 

is much more about socio-economic development – and strengthening vulnerable systems 

(such as wetlands, fisheries), sectors and vulnerable communities (livelihoods). Four broad 

objectives were the basis in designing a climate change strategy for Uganda‟s water sector, 

namely:  

 Reduce vulnerability to climate change - (by assessing the likelihood that a climate 

event will occur and designing an appropriate response that will lessen the impact) 

 Build adaptive capacity - (by overcoming barriers that prevent it. This includes 

strengthening communities and sectors by supporting activities that lessen 

vulnerability.) 

 Build resilience to climate hazards - (by analysing outcomes from various hazards 

and providing suitable responses to them) 

 Use a policy-based approach - (implementing climate-related and development-

related policy).  

(ODI, 2009; Lim and Siegfried, 2004).1 

                                           

 

 

1 These objectives are inter-linked and are sometimes two sides of the same coin. Some options address 

more than one objective. For example Option 1 (New water infrastructure in drought-prone areas) 

reduces vulnerability to drought, but also increases adaptive capacity by giving households the possibility 

of diversifying their livelihoods by planting an additional crop or taking on additional livestock. 

Furthermore, any action that builds resilience to climate hazards also reduces vulnerability. 
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Using the four objectives above, the OneWorld team (together with the Ugandan water sector 

stakeholders) identified and prioritised a list of 21 climate-related “response options” for the 

Uganda water sector. These actions will help to strengthen the water sector‟s resistance to 

climate change, and to build adaptive capacity2 within the sector. The response options appear 

below, and are also presented in the form of a matrix, with cost estimates, cost benefits, 

capacity requirements and a risk assessment for each option (see the Options Matrix at the 

end of this report). 

 

1. New water infrastructure in drought-prone 

areas   

12. Establish agreed scientific source/basis 

2. Irrigation implementation   13. Monitoring, modeling, forecasting of 

floods/droughts. 

3. Post harvest storage and processing 

  

14. Groundwater mapping 

4. Develop port-pier landing site infrastructure 

on Lake Victoria and implemented integrated 

monitoring and quota system of fish 

population.   

15. Disaster Risk Reduction and Preparedness 

5. Develop sustainable aquaculture under 

controlled conditions.   

16. Improve farmers' access to agricultural 

markets via improved infrastructure 

6. Rainwater harvesting   17. Reforestation and afforestation  

7. Handpump installation and maintenance 

program   

18. Avoid deforestation  

8. Household biogas digesters   19. Community mobilization and sensitization: 

Promote community best-practices for water 

resource management  

9. Reduced Emissions from Deforestation and 

forest Degradation (REDD) 

20. Catchment management  

10. Lake budgets for hydropower generation 

(lake levels) 

21. Wetlands assessment and rehabilitation

  

11. Collaborative plan on Nile Basin  

 

 

 

                                           

 

 

2 Adaptive capacity – the ability of a system to adapt (change) when the environment of the system 

changes. Systems that can adapt successfully to changes in their environment are less negatively 

affected by changes (such as climate change).  
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4 The DWRM Climate Change Response Strategy and Action 
Plan 

The 21 options for climate responses in the Options Matrix were combined and integrated into 

a strategy made up of a set of integrated cross-sectoral planning and implementation 

programmes. These programmes include both mitigation and adaptation responses in key 

thematic areas: Water Resources Management and Climate Change Adaptation; IWRM aligned 

institutions; Improved human health; Strengthened fisheries; Energy security (insofar as this 

is related to effective water resource management in Uganda); and Water for Production. 

Using these themes, the response options were grouped and integrated into six key outcomes 

(programmes) – the Action Plan - that address the key vulnerabilities in the Ugandan water 

resource management sector under climate change: 

Key strategy outcomes (programmes) 

1. Water for Production 

2. Strengthened fisheries 

3. Water quality, sanitation and human health 

4. IWRM principles underpin and strengthen Uganda‟s position in regional, trans-boundary 

and international negotiations 

5. Improved Monitoring and Prediction, and Planning based on IWRM principles, related to 

climate change impacts 

6. Improved Land-use management practices based on IWRM, related to climate change 

impacts. 

 

A climate strategy framework for the Uganda water sector 

 reduces vulnerability  

 reduce vulnerability to climate hazards 

 increases adaptive capacity 

 implements climate-related 

development policy  

 

The following table shows how the six outcomes in the Climate change strategy reduce 

vulnerability to climate change, increase adaptive capacity, and / or reduce vulnerability to 

hazards, and / or implement climate-related international climate policy or development policy. 

Some outcomes address two (or more) objectives (for example Key Outcome 3: reducing 

vulnerability and reducing vulnerability to climate hazards). 

 

 



  5   

SUMMARY REPORT 

OneWorld Sustainable Investments  DWRM Climate Change Response Strategy 2009 

Reduce vulnerability  Increase adaptive capacity 

Key Outcome 2 – Strengthened fisheries 

Key Outcome 3* – Water quality, sanitation 

and health 

Key Outcome 4* - IWRM principles 

strengthen Uganda‟s negotiating position 

Key Outcome 5* – Improved monitoring, 

prediction and planning  

Key Outcome 6 - Improved land-use 

management practices 

Key Outcome 1 – Enhanced IWRM – Water 

for production programme 

Key Outcome 4* - IWRM principles 

strengthen Uganda‟s negotiating position 

 

 

Reduce vulnerability to climate hazards Implement climate-related international 

(or development) policy 

Key Outcome 3* – Water quality, sanitation 

and health 

Key Outcome 5* – Improved monitoring, 

prediction and planning 

Key Outcome 2* – Strengthened fisheries 

(policy) 

Key Outcome 4* – IWRM principles 

strengthen Uganda‟s negotiating position 

Key Outcome 5* –  Improved monitoring, 

prediction and planning 

 

4.1 A Climate change programme based on Integrated Water 

Resource Management (IWRM) 

Figure 1 shows an overview of the strategy and action plan for Uganda‟s water sector, based 

on IWRM principles. The strategy‟s main aim is reducing Uganda‟s dependence on rainfed 

agriculture by strengthening irrigation, improving small-scale water storage (e.g. tanks, 

rainwater harvesting), and improving land use (reducing risk by improving management of 

catchments and wetlands). At the same time, improved water quality and accessibility reduces 

health risks. 

The diagram also shows the cross-linkages of the strategy to other sectors: health, 

environment, disaster management and local government. Supporting actions required are 

strengthening institutions, policy framework, conservation and catchment management and 

avoided deforestation, amongst others. 
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Figure 1: Integrated Water Resource Management and Climate Change programme 
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5 The Climate Change Action Plan 

The Climate Change Action Plan comprises the six key outcomes (programmes) of the 

strategy, which are broken down into individual actions/activities, as follows. 

Key outcome # 1: Enhanced Water for Production 

programme that integrates climate impacts and risks  

Figure 2: An enhanced IWRM - Water for Production programme that addresses 

climate impacts and risks 

 

 

 

Source: OneWorld Sustainable Investments 2009 
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Building adaptive capacity 



 

 SUMMARY REPORT  8 

OneWorld Sustainable Investments  DWRM Climate Change Response Strategy 2009 

Strategic imperative 

Water in Uganda is not always available in the right place at the right time. The Water 

Resource Sector‟s strategic imperative is to implement the Irrigation Policy hand-in-hand 

with the MWE to ensure that water resources are optimally managed (IWRM) 

and used for production purposes to achieve the aims of the WfP programme. 

1. Reducing dependence on rainfed agriculture 

What is the challenge? Recommendation 

Rain-fed agriculture is the backbone of the 

Ugandan economy. Although Uganda 

enjoys good mean average rainfall, rain 

does not always fall where it is 

needed, when it is needed. This 

results in challenges for agricultural 

production. Rainfall variability (changes 

in quantity and timing of rainfall) has 

increased and is projected to increase 

further. Farmers can no longer rely on 

predictable seasonal rainfall patterns. 

More frequent and lengthy droughts 

cause crop and stock losses, which 

deepen poverty. Per capita food 

production is declining due to high 

population growth rate, thus food 

security is a concern. Nevertheless, 

rainfall is and will remain relatively high 

on a national basis.  

Irrigation infrastructure is currently 

very limited (only 10% of irrigable land 

is equipped for irrigation).  

Rising temperatures under climate 

change increase the demand for water 

by crops. This leads to more rapid soil 

drying and a greater need for water to 

replenish soil. Where rainfall becomes 

unpredictable and water deficits occur, 

this will increase the risk of crop drying, 

unless supplemental irrigation is 

available.  

Prioritise and speed up 

implementation of irrigation policy 

(MWE and MAAIF) The MAAIF is 

currently finalizing a National Irrigation 

Policy. 

Strengthen MAAIF’s capacity to deliver 

on the Irrigation Policy. Building 

resilience and adaptation in the emerging 

irrigation sector implies developing high 

levels of management skill, changes to 

efficient technologies, water conservation 

techniques, interactions with seasonal and 

inter-annual weather forecasts, and use of 

new cultivars (meaning a programme of 

crop breeding). 

This option is linked to policies for demand-

side management and sustainable 

catchment management (see Outcome 

6). 

Develop new water infrastructure in 

flood-prone and drought-prone 

areas. This includes increasing storage 

of stormwater for use in agriculture and 

construction of new dams and valley 

tanks in water-stressed and drought-

prone areas (see WfP Proposal for 

Provision of Water for Production, MWE, 

2008). 

Develop and manage water resources 

for new agri-industry and value-add 

of agricultural products, including 

post-harvest storage and processing 

facilities and infrastructure (e.g. 

development of a cold chain for 

perishable produce).  Post-harvest 
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processing (e.g. canning, freezing, etc.) 

increases the economic value of 

produce, and of water used during 

production (for example, by allowing 

fresh vegetables to be processed and 

sold in markets in neighbouring areas or 

countries). These value-adding activities 

increase the economic viability of crop 

irrigation. Diversification of the 

agricultural sector also provides 

resilience to climate change risks.  

Irrigation increases crop yields and reduces yield variability. This will contribute to 

climate resilience and growth of the agricultural sector. With sufficient water supplies, 

the potential is high for crop irrigation and strengthened livestock farming, which are 

currently seriously underdeveloped.  

Actions 

Implementing this key outcome requires the following projects: 

 Implement and achieve the irrigation infrastructure targets of the MWE‟s 2008 

proposal on Water for Production, towards bulk water transfer schemes, rehabilitation 

of old dams, etc.) – on time. 

 Construct new dams and valley tanks in drought-prone areas 

 Develop and manage water resources for new agri-industry and value-add of 

agricultural products, including post-harvest storage and processing  

 Increase storage of stormwater for use in agriculture. 

 

Supporting actions 

This key outcome requires other supporting actions to facilitate it:  

 Enable and support collaboration between MWE and MAAIF. 

 Develop and strengthen skills capacity in irrigation technology. 

 Develop and implement a long-term funding strategy for implementation of irrigation 

policy. 

 Engage with stakeholders. 

 Train community-based resource persons to carry out farmer education and training 

on irrigation technology operations and maintenance.  

 Stimulate the private sector (through fiscal and other incentives) in supplying and 

installing systems. 

 Implement this strategy in conjunction with demand-side and catchment 

management strategies.  
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Cost estimate 

 New water infrastructure: US$ 79m over four years for construction of 7 bulk 

water supply systems in the most water stressed areas (MWE figures). Also plans 

for small dams and valley tanks. WfP projections show that investments will 

increase the value of production by a factor of 0.2 in early years, increasing to 

3.5 in the longer term. 

 Irrigation implementation: Strengthen human resources in MAAIF. Skills 

development and capacity through extension officers on the WfP team to support 

farmers. US$5000 for a training programme for extension officers on irrigation. 

 Post harvest storage and processing: US$ 5m targeted for rural industries 

over next 6 years representing 2% of WfP investments (MWE figures). (There is 

likely to be a high cost benefit but value add of new industry makes agriculture 

more robust to global market conditions.) 

 

Key outcome #1: (Water for Production) 

Options included from the matrix: 

1. New water infrastructure in flood-prone and drought-prone areas 

2. Irrigation implementation 

3. Post-harvest storage and processing 
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Key outcome # 2:  Strengthened fisheries 

Strengthen Uganda’s fish production with climate 

adaptation that integrates climate impacts and risks 

Figure 3: Strengthened Fisheries 

 

 

 

Source: OneWorld Sustainable Investments, 2009 

Strategic imperatives 

 Protect fisheries in Lake Victoria and other major lakes through strengthening 

fisheries information management and introducing a fish quota system. 

 Build capacity in Uganda to implement and manage controlled fish farming systems 

and to ensure ready access to fish feed (a critical success factor) 

Strengthened 

Fisheries 

Develop sustainable aquaculture 

under controlled conditions 

Implement monitoring and 

quota system of fish 

population in Lake Victoria 

Action custodians: MAAIF, with Chamber of 

Commerce 

Develop port-pier landing 

site infrastructure on Lake 

Victoria 

Reducing vulnerability  

and Building adaptive capacity 
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1. Ensuring sustainability of fisheries in Lake Victoria and 
other major lakes 

What is the challenge? Recommendation 

Lake Victoria is the site of Uganda‟s largest 

fisheries, however there has already been a 

major drop in fish stocks and catches 

in Lake Victoria and the other large lakes, 

caused mainly by overfishing and illegal 

fishing. Fisheries make an important 

contribution to Uganda‟s exports and 

foreign exchange, as well as to food 

security and livelihoods, including 

subsistence fishing.  

Climate change impacts threaten this 

already stressed food production and 

nutrition base. Low rainfall is likely to 

result in higher evaporation, especially if 

drought conditions bring higher 

temperatures and increased wind. Drought 

frequency over the lake may also change 

and this will affect the quantities of water 

flowing into and moving out of the lake (as 

well as other major rivers and lakes).  

Low water levels in Lake Victoria (and 

others) affect fisheries negatively. During 

long droughts, the low water levels affect 

the breeding grounds of fish near the 

shores of the lake. The fish are forced to 

move to deeper parts of the lake where 

there is less food. This reduces their 

reproductive and growth rates. 

Strengthening fisheries information 

management – In order to protect 

this valuable resource for Uganda‟s 

future, fisheries must be protected. 

Fisheries management requires 

accurate information about fish 

stocks and sustainable fish yields 

in the large lakes. 

Building landing site infrastructure 

(ports, piers and landing sites) would 

enable fisheries managers to monitor 

fish catches and fishing operations 

more efficiently.  

 

Rejection of fish catches due to 

contamination – When lake levels are 

low, fish cannot be landed at fishing piers 

or jetties as usual, and must be dragged up 

the shore through shallow contaminated 

waters. This loads the fish with bacteria, 

which often results in rejection of the catch 

by European importers, resulting in serious 

losses. 

Landing fish catches at landing sites 

would also prevent damage and 

contamination of fish, that is 

caused by dragging them through 

contaminated shallow waters at lake 

edges when lake water levels are 

low. 
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2. Implementing controlled fish farming systems in Uganda 

(diversification of fisheries sector) 

What is the challenge? Recommendation 

Drop in fish catches in Lake Victoria, Lake 

Kyoga and other major lakes. This 

impacts on Uganda‟s exports and foreign 

exchange.  

Reduced fish stocks in the major lakes 

also threatens food security and 

livelihoods, including subsistence 

fishing. Climate change is likely to make 

these conditions worse. If a sustainable 

fishing programme is put in place 

(monitoring, etc.), there is need of an 

alternative to fishing in the lakes while 

fish stocks recover.  

Aquaculture is a limited activity in 

Uganda. To date Uganda has no 

commercial aquaculture or 

controlled fish farming systems. 

Strengthened aquaculture would help to 

offset the declining fish supply 

from Lake Victoria, Lake Kyoga, and 

other Ugandan lakes in the short to 

medium term (while lake 

ecosystems are restored). 

Aquaculture in rivers, streams and 

around swamps would reduce 

pressure on the lakes while still 

meeting local fish consumption 

needs. Various areas in Uganda are 

suitable for aquaculture (based on 

water resources and cultural 

acceptance), making this activity 

less vulnerable to local climate 

change impacts. 

Actions 

 Strengthen management of fisheries information and introduce a fishing quota 

system. 

 Conduct an in-depth cost benefit analysis and feasibility assessment of building 

landing site infrastructure (ports, piers and landing sites), under the WfP Programme, 

by early 2010.  

 Build capacity to implement and manage controlled fish farming systems and to 

ensure ready access to fish feed, a critical success factor to aquaculture. 

Cost estimate 

 Port-pier landing site infrastructure; integrated monitoring and quota 

system of fish stocks: 1. Construction materials 2. HR: Engineers for planning 

and construction 3. HR: Technicians (maintenance) US$16,000 per technician in 

salary costs. 4. Strengthen HR at MAAIF e.g. inspectors, database managers.  5. 

IT and communications infrastructure US$180,000.  

 Develop sustainable aquaculture: This project is suitable for a Public Private 

Partnership. Cost estimate: 1. Feasibility study for three sites US$ 40,000 2. EIAs, 

US$ 28,000 each; 3. Excavation of pond 3. Engineer for planning and 

construction, US $ 48,000 4. Technician for maintenance, US$ 16,000 per annum 

5. Community training programme US$ 50,000 
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Key outcome #2: (Strengthened Fisheries) 

Options included from the matrix: 

4. Develop port/pier landing site infrastructure on Lake Victoria and implement integrated 

monitoring and quota system of fish population. 

5. Develop sustainable aquaculture under controlled conditions. 

 

Key outcome # 3: Water quality, sanitation and  

human health 

Figure 4: Improved water quality, sanitation and human health 

 

 

 

Source: OneWorld Sustainable Investments 2009 
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Outcome # 6) 

Action custodians: DWRM, with 
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Reducing vulnerability (including to climate-related hazards) 
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Strategic imperatives 

 Safeguard health by improving access to clean drinking water 

 Safeguard health by preventing contamination of drinking water by flooding of pit 

latrines 

1. Improve access to clean drinking water 

What is the challenge? Recommendation 

Only 20% of rural households have 

adequate water supply (in spite of 

the relatively high rainfall in the 

region). In Uganda the quality and 

quantity of clean water are already 

threatened by poor sanitation, 

pollution, and increasing population 

pressure. Women often walk long 

distances to fetch clean water but as 

water availability becomes more 

erratic with climate change, they must 

walk greater distances. This also 

impacts on women's health. In 

Kampala and Jinja under sixty percent 

of the population have access to piped 

water. 

Water quality is likely to decline due to 

climate impacts. The increasing frequency 

and intensity of floods and droughts, 

coupled with growing populations will 

contribute substantially to the problem of 

poor water quality.  

*Rainwater harvesting (the collection 

and storage of rainwater from 

surfaces such as roofs) can 

provide an important source of 

clean water. Uganda has a generally 

high rainfall. Water infrastructure is 

currently limited or non-existent in 

many areas, and This project would 

require funding to be sourced by 

DWRM and also requires linkages with 

Dept of Health and local government. 

A funding proposal appears as a 

separate report. 

Handpumps provide another safe source 

of water, thus also increasing 

resilience during periods of drought. 

Handpumps save people (especially 

women) time and effort in fetching 

water (surface water).  

This option is linked with mapping 

groundwater resources, (see Key 

Outcome 5). 

*See funding proposal for Rainwater Harvesting (separate report). 

 

2. Improve sanitation (and prevent contamination of 

drinking water through flooding of pit latrines) 

What is the challenge? Recommendation 

Flooding of pit latrines contaminates 

water in shallow wells as well 

other surface drinking water sources. 

Uganda's sewer networks and 

*Biogas digester systems are a robust 

alternative to pit latrines, which 

currently contaminate Uganda‟s 

groundwater supply and lake waters. 
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sanitation infrastructure are 

underdeveloped and many people 

rely on shallow pit latrines for waste 

disposal. Waterborne and 

sanitation-related infections such 

as dysentery, cholera and typhoid are 

a major contributor to disease burden 

and are a leading cause of mortality 

and morbidity.   

When contaminated water from overflow of 

pit latrines runs into lakes and rivers, 

this also leads to excessive nutrient 

loading and biological 

contamination of shoreline 

waters, resulting in phytoplankton 

blooms, including toxic blue-green 

algae. 

Replacing pit latrines would improve 

water sanitation and thereby improve 

human health. Rolling out biodigesters 

would also reduce the extent of 

construction of expensive water-borne 

sewage systems and waste-water 

treatment plants.  

Biogas digesters also provide an 

additional source of energy for 

rural (and possibly even peri-urban) 

households. This source of energy 

could contribute to reducing 

deforestation. (See separate biogas 

digester funding proposal.) 

*See funding proposal for Biogas Digesters (separate report). 

Actions 

 Access funding and install water storage tanks linked to household and other rooftop 

catchment areas to collect rainwater for drinking and household use concentrating on 

densely populated rural and peri-urban areas where water access is a critical issue, 

by 2014.   

 Install handpumps, linked to storage tanks, supported by a maintenance programme 

to keep pumps in good repair.  

 Access funding to implement three biogas digester projects in densely populated 

rural areas in Uganda by 2011, with a view to subsequent expansion.  

Cost estimate 

 Rainwater harvesting: >US$12 per cubic metre storage capacity 

 Handpump installation and maintenance programme: Cost of storage capacity 

(>US$12 per cubic metre storage capacity) including cost of installation; cost of 

technician to maintain unit (or to train people to maintain units): US$ 16,000 per 

annum; cost to user of rural energy / water utility service provider; fees & tariffs 

collected  

 Biogas digesters: USH 1.5-2.5 million per digester plus minimal maintenance 

 

 

Key outcome #3: (Water quality, sanitation and human health) 

Options included from the matrix: 

6. Rainwater harvesting 

7. Handpump installation and maintenance program 

8. Household biogas digesters 
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Key outcome # 4:   A strengthened position for Uganda 

in regional, transboundary3 and international 

negotiations  

 

 

Strategic imperatives 

 Strengthen Uganda‟s voice in international climate negotiations 

 Provide Ugandan negotiators (especially on regional organisations) with good data on 

water budgets and flows in its various rivers and water bodies; and develop a 

collaborative plan for use of Nile Basin resources (that incorporates climate change) 

 Bring climate change onto the agenda of Nile basin bodies and establish an agreed 

scientific basis for data 

1. Strengthen Uganda’s voice in international climate 
negotiations and access international climate funding 

What is the challenge? Recommendation 

International funds for climate 

adaptation are available, but 

Uganda needs to make its voice 

heard and compete for them. 

Uganda‟s dependence on rainfed 

agriculture makes it particularly 

vulnerable to climate change impacts. 

The international negotiations on 

climate change are an ongoing 

process. Uganda already has a voice in 

these negotiations (Africa Group and 

Least Developed Countries (LDC) 

Uganda must strengthen her negotiation 

position by clearly and accurately 

voicing Uganda’s needs in various 

international climate change 

negotiation processes. Uganda‟s 

negotiators need to make a strong 

case for accessing necessary adequate 

international funding to support 

adaptation projects.   

Negotiators need to be well informed on 

                                           

 

 

3 Transboundary: relating to issues or countries that share a common border (i.e. between 

countries 

Implementing international and regional climate change policy   

Building adaptive capacity 

Reducing vulnerability 
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group. 

 

various issues relating to climate 

deals being negotiated in 

international climate fora, and that 

relate to Uganda‟s water resources. 

For example, it is critical for 

negotiators to do a prior analysis on 

various climate deals such as Reducing 

Emissions from Deforestation and 

Degradation in Developing Countries 

(REDD) deal (see Outcome # 6), on 

the negotiation table leading up to 

COP 15 in Copenhagen (December 

2009). 

 

2. Regional negotiations: Provide Ugandan negotiators with 
accurate data on water budgets and flows in its various 

rivers and water bodies, particularly Lake Victoria 

What is the challenge? Recommendation 

Energy and water are closely linked in 

Uganda, because of its use of 

hydropower. Low lake levels have 

a serious impact on electricity 

generating capacity. 

Uganda is in a difficult position 

regarding the use of Nile waters. A 

1929 agreement gives Egypt the right 

to 65% of the annual flow in the Nile, 

measured at the Aswan Dam. 

Meanwhile the population of the basin 

is increasing and upstream riparian 

states (such as Uganda) have their 

own development needs and feel a 

legitimate claim to water that arises in 

their own countries. 

Further, because about 87% of the input of 

water to Lake Victoria arrives in the 

form of rainfall, a small change in the 

ratio of rainfall to evaporation could 

have a serious effect on the water 

budget of Lake Victoria and hence, the 

flow at Jinja.  Therefore climate 

changes which have an impact by 

reducing lake levels will have a 

Develop the knowledge systems which 

can guide the government of 

Uganda in trading off hydropower 

production with management of lake 

levels, as well as fisheries and 

transport productivity.   

Improve seasonal forecasts, and 

understanding of water budgets 

for the lake (rainfall inputs and 

evaporative losses are not well 

understood).  

The sensitivity of lake levels to climate 

changes may also suggest the need 

for the renegotiation and replacement 

of the Agreed Curve currently in force 

with a “New Agreed Curve”, the 

purpose of which may be (1) to 

increase the resilience of Lake Victoria 

to changes in the rainfall / evaporation 

ratio (that may include creating a 

buffer of lake head); and, (2) to create 

a new political relationship amongst 

riparian states which allows upstream 

states to use water as a means of 

development while allowing 
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significant impact on hydropower 

production as well as on 

transboundary political relations 

throughout the Nile Basin.   

downstream states continued 

sustainable utilization of Nile waters.   

Actions 

 Implement the regional programme of applied research defined in the LVEMP2.  As 

part of this, develop the meteorological observing and data storage for improving the 

knowledge base around the lake water budget (rainfall and evaporation as well as 

river inflows from the states riparian to Lake Victoria) – See Key Outcome 5; 

 Develop improved seasonal rainfall and evaporation forecasts for Uganda and 

especially Lake Victoria (forecasting evaporation from Lake Victoria may be a new 

activity);  

 Develop improved data on water and landuse activities in the upper Nile Basin (See 

Key Outcome 5); 

 Diversify and increase the sources of hydropower produced in Uganda away from 

that produced at Nalubaale and Kiira; 

 Reduce trade barriers in the region, especially regarding agricultural products; 

 Continue with political negotiations regarding the sharing of Nile Basin waters (these 

negotiations, which appear confidential, already have their own aims, objectives and 

momentum.  However, negotiations and improved political relationships will require 

better hydro-meteorological data and interpretations.) 

 Develop a collaborative plan for use of Nile Basin resources. 
 

3. Develop a collaborative plan for use of Nile basin 

resources, that includes climate change, and has an 

agreed scientific basis 

What is the challenge? Recommendation 

The Lake Victoria Basin Commission 

(LVBC) has a clear Protocol for 

Sustainable Development of Lake 

Victoria Basin (EAC, 2004), which 

covers the key vulnerability-related 

issues, but it does not consider climate 

change. 

The articles of the protocol should be 

implemented. 

Develop a Nile Basin Climate Change 

Risk and Vulnerability Assessment 

including adaptation/mitigation 

priorities: The Nile Basin Initiative 

(NBI) should lead this assessment and 

Uganda‟s DWRM should lead Uganda‟s 

role in the assessment and related 

priorities study. All Nile Basin countries 

would need to participate and funding 

should be raised by the NBI.  

Implement the articles in the Protocol 

(e.g. articles 5, 6, 9 and 24) 

Actions 

 Establish an agreed scientific basis / source of information for discussions about 

transboundary water resources, including climate change 
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Supporting actions 

To support a dialogue about Nile Basin resources between member states, it is important 

to establish one scientific authority or body, or source of information that is agreed 

on by all parties. Currently each country may rely on a different source of scientific 

information, and/or on scientific studies done at different times, and this may be a 

source of conflict or disagreement. This agreement will be a pre-requisite to discussions 

about transboundary water resources.  

Cost estimate 

 REDD: Not applicable.  

 Lake budgets for hydropower generation (lake levels): Instrument and 

installation costs (US$ 1 million);  Maintenance and servicing ( US$ 0.3 million/a 

year)  

 Met office data processing: (US$ 0.1 million per annum )  

 Collaborative plan on Nile Basin: Three workshops: US$21,000 (7,000 per 

workshop, including workshop cost per head, travel and per diems. Costs are based 

on 60 participants per workshop) 

 Establish agreed scientific source/basis: US$ 10,500 (3,500 per workshop, 

including workshop cost per head, travel and per diems. Costs are based on 30 

participants per workshop) 

 

Key outcome #4: (Uganda’s voice is strengthened in regional, transboundary and 

international negotiations) 

Options included from the matrix: 

 

9. Consider international climate policy such as Reduced emissions from Deforestation 

and forest Degradation (REDD) 

10. Lake budgets for hydropower generation (lake levels) 

11. Collaborative plan on Nile Basin 

12. Establish agreed scientific basis 
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Figure 5: Key Outcome 5: Improved Monitoring, Prediction and Planning based 

on IWRM principles 

 

 

 

Key outcome # 5: Improved Monitoring, Prediction and 
Planning based on IWRM principles, related to climate change 

impacts 

Improved 
Monitoring, 

Prediction and 
Planning 

Climate and 

weather: 

Monitoring, 

modelling and 

forecasting e.g. 

forecasting of 

floods and 

droughts; and 

changes in 

growing seasons; 

lake water 

budgets 

Groundwater mapping for 

analysis of utilisable groundwater 

in face of future scarcity 

Implement Disaster Risk Reduction and 

Preparedness, including a Flood 

Management Strategy and land use 

planning and linkages  

Action custodians: DWRM, with Dept. of 

Meteorology, MWE, Dept. of Disaster 

Preparedness & Refugees (Office of the Prime 

Minister), Dept. of Transport, Local Government 

Planning: 

Improvement 

of farmers' 

access to 

agricultural 

markets 

through 

improved 

infrastructure 

in the face of 

climate change 

related flooding 

(Local Gov., 

Dep of 

Transport)  

Building adaptive capacity 
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1. Improving meteorological data 

What is the challenge? Recommendation 

Meteorological data are crucial for 

servicing parts of the economy.  

This includes the aviation industry, 

insurance services, the construction 

sector, mining activities through to 

disaster management, agriculture, 

aquaculture and fish farming (wind and 

temperature), health services, 

research. However, members of 

Uganda‟s Department of Meteorology 

are concerned that the quality of their 

databases and data curation are not of 

sufficient quality and standard to 

service the various sectors of their 

economy.  The systems in use appear 

to be either outdated or unsuitable. 

According to The Access Initiative, 

Uganda fares poorly both in the quality 

and accessibility of water data (The 

Access Initiative, 2004), with each 

category being classified as “Weak”. 

Increasing climate variability and 

frequency and intensity of weather 

extremes, increase the imperative to 

strengthen the country‟s meteorological 

services and capacity to deliver the 

required information where and when it 

is needed. 

Insufficient data exists on lake 

water budgets for management of 

hydropower. Ugandan negotiators 

need accurate data. 

Upgrade the Department of 

Meteorology’s database with 

modern storage infrastructure, and 

build databases based specifically 

on user requirements.  In the face of 

expected climate change impacts in 

Uganda, databases of climate and water 

resources should be accurate, reliable, 

spatially explicit (nationwide), and 

continuously updated. Such databases 

are a prerequisite and a basis for all 

weather forecasting, drought and flood 

early warning systems. They are also a 

prerequisite for planning towards 

disaster risk reduction and 

preparedness.  

Improve data collection, analysis 

and forecasting services – The 

meteorological services should include 

rigorous and regular data collection 

from a comprehensive meteorological 

station network, along with data 

processing, analysis, interpretation, 

forecasting, and communication, 

including an early warning system and 

rapid flow of information to vulnerable 

communities. (See following section.) 

Lake water budgets:  

 

Actions 

 Upgrade the Dept of Meteorology‟s database with modern storage infrastructure; 

build databases according to requirements (requires a survey of current systems, 

etc.) 

 Improved data collection, analysis and forecasting services from Dept of Meteorology 

(requires training, capacity building, etc.) 

Action custodian/s: DWRM; DMet 
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2. Disaster risk reduction 

What is the challenge? Recommendation 

Floods and droughts constitute a 

considerable threat to livelihoods 

and infrastructure in Uganda. Under 

future climate change, extreme events 

such as droughts and floods are likely 

to increase. Already as it is, drought 

has struck Uganda‟s north-east region 

repeatedly, creating climate refugees, 

huge numbers of displaced people and 

resultant dependence on food aid and 

medical help. Uganda needs an 

integrated Early Warning System and 

improved disaster preparedness. 

Furthermore, increasing deforestation, 

land degradation and destruction of 

wetlands makes flooding worse, - as 

wetlands and vegetation help to slow 

the passage of stormwaters and also 

increase the ability of soil to absorb 

water.  

Improve Disaster risk reduction 

and preparedness - Improved Early 

Warning Systems (EWS) and a flood 

management strategy for vulnerable 

areas need to be put in place, with a 

focus on disaster risk reduction.  

This option requires the implementation 

of the National Disaster Preparedness 

and Management Policy, which includes 

systems for disaster preparedness, 

early warning, disaster response, 

disaster mitigation, and recovery.  

It requires implementation of the draft  

Flood Management Strategy. To 

facilitate this, the required 

governmental and non-governmental 

institutional linkages need to be made 

and/or strengthened.  

Non-structural mechanisms (in 

particular appropriate land use 

planning) need to be put in place for 

the protection of life and property 

during floods. 

Actions 

 Implement the National Disaster Preparedness and Management Policy (includes 

creating required institutional linkages; complete and implement the Integrated Flood 

Management Strategy (DWRM, 2008) 

 Implement non-structural mechanisms (especially land use planning, for example 

encouraging sustainable use and protection of wetlands and other practices that 

reduce runoff and erosion; invest in reforestation) 

Action custodian/s: DWRM with Dept. Of Disaster Preparedness & Refugees (Office of 

Prime Minister) 

 

3. Improving farmers’ access to markets 
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What is the challenge? Recommendation 

If flooding more frequently 

damages rural roads and 

waterways, and is more prolonged, 

transport of agricultural produce to 

markets will become increasingly 

disrupted, leading to high post-

harvest losses, failure of food 

distribution to areas in need, and 

reduced returns from local and export 

sales. (Vulnerability Assessment 

Report, March 2009). (ibid) 

Improve farmers' access to 

markets, through improved 

infrastructure. Develop and enhance 

structural and non-structural flood 

control mechanisms, particularly those 

that facilitate farmers' access to market 

(for example storm water systems 

along roads; bridges).  

This option includes the rehabilitation 

and improvement of the existing road 

network, (for example where unpaved 

feeder roads in rural areas become 

impassable during wet weather or 

floods), as well as the construction of 

new roads.  

Actions 

 Development and improvement of structural flood control mechanisms, particularly 

those that give farmers' access to market (for example storm water systems along 

roads; bridges): improve and/or rehabilitate road infrastructure; pave roads that are 

impassable during heavy rains, etc. 

Action custodian/s: Mainly through local government, although DWRM could provide 

the impetus for the action. 

4. Mapping groundwater resources 

What is the challenge? Recommendation 

Collection, analysis and 

dissemination of groundwater data 

is lacking - About 80% of the Ugandan 

population lives in rural areas and the 

vast majority of them are dependent 

on groundwater at some time during 

the dry season. In some cases, water 

levels in wells and boreholes have 

clearly declined as a result of 

exploitation. Pressure on water 

resources is increasing because of a 

rapidly expanding population and 

groundwater sources are becoming 

increasingly polluted. Longer duration 

dry periods and increased rainfall 

Complete the groundwater 

resource database - The primary 

database should be improved and 

completed, including mapping of the 

groundwater resource and hydrology 

(including transboundary aquifers), and 

integration with surface water 

hydrology. This database would form 

the basis for monitoring and analysis of 

the potentially utilisable groundwater 

resource in the face of future water 

scarcity. 
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variability will increase human 

dependence on groundwater resources, 

potentially leading to over-use if not 

monitored and controlled. 

Actions 

 Improve and complete the mapping of groundwater resources and hydrology, and 

integration with surface water hydrology; as the basis for -   

 Monitoring and analysis of utilisable groundwater resources 

Action custodian/s: DWRM and MWE  

Cost estimate 

 Monitoring, modelling and forecasting of floods and droughts: USH 5-7 million 

per station plus staff, communications, logistics costs 

 Complete the flood management strategy and implement: US$ 100,000 to 

complete the flood management strategy 

 Groundwater mapping: US$10m. 

 Disaster risk reduction and preparedness: N/a 

 Improve farmers’ access to markets: (requires costings for road infrastructure, 

transport modalities etc. A full feasibility study, to include a cost benefit analysis is 

recommended at a cost of US $ 150,000) 

 

Key outcome #5: (Improved Monitoring, Prediction and Planning) 

Options included from the matrix: 

13. Monitoring, modelling, forecasting of floods and droughts 

14. Groundwater mapping 

15. Disaster risk reduction and preparedness 

16. Improved farmers' access to agricultural markets via improved infrastructure 
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Figure 6: Improved Land-use Management practices that address climate 

change impacts 

 

 

 

Key outcome # 6: Improved Land-use Management 
Practices based on IWRM, related to climate change 

impacts 
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Increased floods and droughts under climate change will increase stresses on eco-

systems as well as people's dependence on these natural systems. Vulnerable 

communities (in particular women and children) are generally those most dependent, at 

a subsistence level, on resources (such as water and fuel) provided by natural systems 

such as forests, rivers and lakes.  

Strategic imperative 

Restore 25% of damaged ecosystem services by 2020 and prevent destruction 

of indigenous forests using improved land-use management practices, avoided 

deforestation, afforestation and reforestation.  

1. Avoided deforestation 

What is the challenge? Recommendation 

Deforestation takes place as a result of 

people's needs for wood for fuel and for 

new land for agriculture.  

Soils are prone to erosion, and severe 

land degradation has occurred over 

large areas of Uganda's southern 

regions, particularly where bush and 

forest clearing for agriculture have 

proceeded unchecked. Over 99% of 

national energy demand is met by 

wood fuels. Soil erosion leads to 

silting of rivers and lakes. On the 

other hand, livestock degrade 

marginal lands such as the “cattle 

corridor”.  

Avoided deforestation – through a 

rehabilitation plan to change land 

use/agricultural practices (see following 

points). A Communications and Public 

Awareness education initiative and 

stakeholder engagement would be an 

important component. 

Planting woodlots with non-invasive trees 

suitable for charcoal making (e.g Faidherbia 

albida).  

Explore opportunities for funding for 

this project through carbon offsets and 

the CDM through the initiative known as 

Reducing Emissions from Deforestation 

and Degradation in Developing 

Countries (REDD), (see next point).  

Actions 

 Planting woodlots (such as Faidherbia albida), for reforestation/avoided deforestation 

and for use as woodfuel.  

 Investigation of opportunities provided by the REDD programme. 
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2. Reforestation and afforestation 

What is the challenge? Recommendation 

Deforestation and forest 

degradation lead to hardening of 

the earth's surface, leading to 

increased runoff. Topsoil is then 

carried away by rains, leading to 

increased siltation of rivers, lakes 

and dams. 

 

 

Strengthening of the national re-forestation 

and tree-planting programme to restore and 

increase water provisioning from ecosystems and 

reduce soil losses. The first step in this process 

would be to develop a cost-benefit understanding 

of restoring ecosystem services, with particular 

reference to water supply and quality. This is a 

CDM project as proposed in the Ugandan NAPA 

(NAPA Project 1). 

Explore the possibilities offered by UN 

programme: Reducing Emissions from 

Deforestation and Forest Degradation in 

Developing Countries (REDD). Under this 

programme, funding is available from 

international donors for activities that sequester 

atmospheric carbon, while the host country 

benefits from the reduced biodiversity losses, 

reduced soil erosion and increased infiltration. 

The FAO, UNDP and UNEP have developed a 

collaborative REDD programme that is 

administered by the Multi-Donor Trust Fund 

(MDTF) Office of the United Nations Development 

Programme (UNDP). (See main Climate Change 

Strategy and Action Plan for a detailed discussion 

of this option.) This project could entail planting 

Faidherbia albida on a large scale across 

areas of Yumbe, Moyo, Adjumani, Amuru, Gulu, 

Kitgum, Pader, Kaabong, Kotido, Abim, Moroto 

and Nakapiripirt districts. 

Actions 

As for the previous point, and 

 Establishment of tree nurseries 

 Carry out a cost-benefit study of restoring ecosystem services, with reference to 

water supply and quality. 

Action custodians: DWRM and NFA 
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3. Improved wetlands management 

What is the challenge? Recommendation 

Degraded wetlands - Uganda has 

significant wetlands (about 13% of 

total country area).  Many have 

been degraded over the years as 

they have been filled, converted to 

rice farming and other agriculture or 

converted to aquaculture ponds. 

Healthy wetlands can provide 

significant sustainable ecosystem 

service by providing raw materials, 

for example papyrus for thatching, 

mats and baskets.  

Other ecosystem services provided 

by wetlands are reducing the impact 

of floods (by slowing floodwaters), 

emergency grazing in the cattle belt 

during the dry season, water 

filtration and sediment trapping. 

Once degradation of wetlands has 

taken place, it is usually impossible 

to rehabilitate them without 

significant investment and funding. 

Protect, conserve and rehabilitate wetlands 

for sustainable utilisation - The main focus 

should be on preservation of healthy wetlands, 

through recognising and placing value on the 

services they provide.  

A Communications and Public Awareness 

education initiative and stakeholder 

engagement will help to get community buy-in.  

Investment in industries based on 

ecosystem services (such as products made 

from papyrus, mentioned above) can have 

positive benefits. 

Regulation and policy enforcement – 

particularly in the north-eastern districts (see 

details in Outcome 6 in the main report), with the 

vision of increasing the wetland assets into the 

further north-east.  Retention of seasonal flows in 

these districts in wetlands would increase 

livelihood incomes, as well as improving food 

security and reducing poverty levels. The lower 

parts of the Moroto district have particular 

potential. 

Wetlands reduce the effects of floods and droughts, provide fish resources and support 

cropping and grazing along their margins, and they are centres of high biodiversity and 

productivity as well as valuable refuges and sources of food for fish. 

Actions 

 Communications and Public Awareness education initiative and stakeholder 

engagement 

 Investment in industries based on sustainable ecosystem services (papyrus, etc.) 

 Regulation and policy enforcement 

4. Improved integrated catchment management approaches  

What is the challenge? Recommendation 

Poor land-use practices impact 

on catchment areas. With 

changes in climate such as 

Improved integrated catchment 

management can increase agricultural 

outputs while reducing erosion.  A 
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increased droughts and floods, 

catchments are likely to be 

further impacted. Catchment 

areas are critical for sustainable 

fisheries, since they affect 

water quality and water 

quantity. Lake levels and lake 

water quality further 

downstream are negatively 

affected by degraded 

catchments. Healthy 

catchments (particularly river 

banks) also serve as a 

protection against flooding, 

since the vegetation serves as a 

barrier to floodwaters. 

programme would include: 

- Agricultural extension, education and 

training;  

- Improved technologies to manage or build soil 

nutrient status – e.g. increasing crop 

diversity, mulching systems and maintenance 

of crop residues; etc.; 

- Land-use practices to reduce runoff, conserve 

soil moisture and manage soil fertility; 

- Implementation of Recommendation 1 above 

(Avoided deforestation), where planting woodlots 

as an alternative fuel source is recommended. 

Actions 

 Provision of agricultural extension, education and training in improved land-use 

practices 

 Use of improved agricultural technologies to manage or build soil nutrient status – 

e.g. increasing crop diversity, mulching systems and maintenance of crop residues; 

etc. 

 Land-use practices to reduce runoff, conserve soil moisture and manage soil fertility. 

5. Promote community best-practices for water resource 

management (including forests, wetlands, etc.); 
community mobilisation and sensitisation; gender 

issues 

Recommendation 

Identifying vulnerable communities - Research on the current and projected future 

vulnerability of communities across Uganda would help guide allocation of resources to 

strengthen adaptive capacity where it is most needed, while taking into account the 

fragile ecosystems on which these communities depend. This research should include a 

focus on completing the relevant socio-economic data currently not available in Uganda. 

A full “gap analysis” of available and required data is needed. For example, research is 

needed to provide understanding of the sensitivity to climate change of livelihoods and 

local economies dependent on fisheries and agriculture. This will better inform an 

adequate response strategy. 

Women and climate change - Women have been identified as being particularly 

vulnerable to the impacts of climate change, especially those living in poorer 

communities, and dependent on natural resources.  

A communication and awareness strategy should target vulnerable communities that are 

dependent on fragile eco-systems, and promote best practices for water resource 

management.  
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Cost estimate 

 Reforestation and afforestation: 1. Establish tree nurseries. Per nursery <US$ 

150,000 per year (includes five people; seed trays and potting material for 1 million 

seedlings; watering and fertilizing system (pipes, hoses, line to source e.g. 

stream/borehole, installation of source); shadecloth; 1.2 million seeds or vegetative 

cultures; land; (the people will plant); education programme (training and 

employment of trainers; training of local communities; educational material 

(extension officers may be able to double up on this, or provide advice).  2. 

Equipment, vehicles, fuel, logistical support.   First estimate: ~US$10 m per year 

given current assimilative capacity. 

 Avoided deforestation:   4. Equipment, vehicles, fuel, logistical support. First 

estimate: ~US$8 m per year given current assimilative capacity  

 Community mobilization: 1. Human resources (trainers, policymakers, regulators) 

2. Training of trainers 3. Training of community-based technicians 4. Vehicles and 

logistical support for community training and other communications 5. Demonstration 

units (Costs included in the reforestation and avoided deforestation projects) 

 Catchment management: First estimate: ~US$10 m per year given current 

assimilative capacity 

 Wetlands assessment and rehabilitation: As for catchment management. 

 

 

Key outcome #6: (Improved Land-use Management and IWRM) 

Options included from the matrix:  
9. Investigate opportunities provided by REDD for financing forestation, afforestation, avoided 
deforestation 

17. Reforestation/Afforestation 
18. Avoided deforestation 
19. Promote community best-practices for water resource management; community mobilisation 

and sensitisation; gender issues  
20. Catchment management 
21. Wetland management  
 
 
 
 

6 Making it happen 

Institutional arrangements 

Climate change and climate variability are cross-cutting, affecting many different 

sectors, for example Water, Energy, Health, Transport, and generally all at the same 

time. For example, rising temperatures in Africa have already led to the spread of 

malaria to areas where it was previously unknown. Changes in seasonal rainfall patterns 

have affected crop growing seasons and outputs. Extreme weather such as increased 

droughts and floods affect infrastructure such as roads that are used to transport goods 

to markets. This has further impacts in loss of income to farmers and rising food prices. 

The cross-cutting nature of climate change means that housing a climate 
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change response strategy within one particular organisation creates problems 

when trying to address multi-sectoral issues. 

This strategy is based on the preceding six outcomes where, in each case, one or more 

Action Custodians takes responsibility (or joint responsibility with the DWRM or other 

organisations) for carrying out one or more actions.  Some outcomes require several 

different bodies and organisations to carry out various actions, with or apart from the 

DWRM.  

Establishment of a DWRM Climate Change Working Group 

A crucial requirement for the DWRM in implementing an IWRM climate strategy 

successfully is to set up a climate change working group that is convened and driven by 

DWRM, with representation of all the key custodians who are parties to the climate 

action plan laid out in the rest of this document, as well as the Climate Change Unit 

(CCU) under the MWE.   

The DWRM might also find it useful to create a structure or set of structures (such as 

sub-platforms, or nodes) where DWRM specialists can work with the representatives of 

specific organisations on specific projects, for example: 

 IWRM–Water for Production node (Outcome #1) 

 IWRM-Fisheries node (Outcome #2) 

 IWRM–Water Quality & Sanitation node (Outcome #3) 

 IWRM–Regional/International/Climate negotiations and policy node (Outcome #4) 

 IWRM–Weather monitoring node (Outcome #5) 

 IWRM–Land-use node (Outcome #6) 

The above list does not include all the possible nodes or sub-platforms. 

DWRM as the lead custodian   

Water resources (access to the resource as well as access to clean water) are the major 

drivers in all these outcomes. Therefore, where there are multiple custodians responsible 

for implementing and driving an outcome, DWRM should be the lead custodian and 

funding applicant, as well as the project manager and disburser of funds obtained. Figure 

7 shows a possible organisational structure for a DWRM climate change unit with IWRM 

nodes.  



 

 SUMMARY REPORT  33 

OneWorld Sustainable Investments  DWRM Climate Change Response Strategy 2009 

 

Figure 7: Possible organisational structure for a DWRM climate change unit  

with IWRM nodes 

 

An appropriate institutional arrangement would help the DWRM to do the following: 

 Assume its mandated authority and responsibility for climate related risks for water 

resources, even where the climate and climate change impact is more directly felt by 

other sectors, such as agriculture (for example in the Water for Production 

programme). 

 Establish momentum for the implementation of IWRM principles and processes, 

driven by the need to address climate change risks and vulnerabilities. 

 Develop and submit robust applications for funding to the appropriate climate change 

adaptation funds and mechanisms that are emerging internationally. 

 As the lead department, submit water resource and multi-sectoral bids for funding to 

Uganda‟s Treasury and Ministry of Finance, Planning and Economic Development to 

develop climate change risk reduction projects in Uganda. 

 Drive policy amendments within the water resource and related sectors to ensure 

policy support is in place in Uganda to support climate change responses related to 

the water resource sector, for example demand-side management policy that 

recognises climate change impacts.  

 Create the necessary linkages and cooperation to support a cross-sectoral IWRM 

action. 

 Identify required human resources and technical capacity for particular actions. 

 Ensure that the focus of technology transfer (from the developed world or Annex 1 

countries to vulnerable countries and sectors, which is currently being negotiated 

internationally) is accessed to the benefit of the water resource sector in Uganda. 

 Increase technical capacity in various institutions involved in water quality 

management, for example monitoring of water quality, installation of bio-digesters in 

DWRM-led 

Climate change working group 

IWRM-Water for Production node 

(with WfP) 

IWRM-Fisheries node 

(with MAAIF) 

IWRM-Water quality and sanitation node 

(with Local Gov., Health, DWD) 

CROSS-SECTORAL IWRM NODES 
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densely populated rural areas, implementing programme for handpump installation 

and maintenance (including necessary training), etc., and a rainwater harvesting 

programme, through inter-sectoral cooperation and consolidated training and 

workshops. 

 

The Water Policy Committee 

The Water Policy Committee (WPC) mandated by the Water Statute of the GoU provides 

for an 11-member multi-sectoral group that functions as the principal advisory to the 

Minister responsible for water affairs. Role includes national policy, standards and 

regulations, priorities etc.). A Climate Change Working Group could potentially be 

housed within the WPC or form a sub-group within the WPC. 
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Figure 8 on the next page shows an example of institutional arrangements for 

implementation of Key Outcome #3: Water Quality, Sanitation & Human Health. 
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Figure 8: A possible model showing cross-sectoral linkages in an IWRM–Water 

quality & Sanitation node (Key Outcome #3) under the direction of the DWRM 

Climate Change Working Group 

 

 

 

 

Strengthening technical capacity 

A prerequisite to successful implementation of the strategy is that relevant positions 

within the DWRM be filled. A lack of human resources will hamper any efforts towards 

successful implementation. Priority should be given to filling positions where climate 

change is a particular issue, such as posts related to water quality and sanitation, water 

infrastructure and lake management. Filling positions that will enable the implementation 

of IWRM is also a critical success factor. 

 

Availability of reliable data 

Policy makers and decision-makers can only made good decisions about climate change 

responses when they have reliable information available when they need it.  

 

DWRM  

CLIMATE CHANGE WORKING GROUP 

Local 

government/ 

municipalities 
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quality & Sanitation 
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Ministry of Health 
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A pre-requisite for a successful climate change strategy for the Directorate of Water 

Resource Management is reliable data and information.  

The most important type of information needed to support this strategy and action plan 

is accurate climate and weather related information, and data on water budgets and 

flows in Lake Victoria and other major rivers and water bodies. (See Outcomes 4 and 5.)  

Funding  

Using integrated, cross-cutting structures, the DWRM could initiate, lead and finance 

various projects (including through international funding), whilst co-funding could be 

accessed from the relevant partner organisation/s or sector/s, for example for 

agriculture projects such as irrigation.  

International funding is becoming increasingly available for climate change responses. 

The UNFCCC Adaptation Fund is in place but has not yet started to release funds to 

projects. The international development and donor community have also made 

significant funding available for climate change response through existing mechanisms 

and institutions such as the Global Environment Facility (GEF). This became a focal point 

in international climate change negotiations, in response to repeated calls to improve 

and review the funding mechanism. Various funds managed by the World Bank are also 

emerging. A key issue in the COP 15 2009 negotiation process is the issue of how much 

money the developed world should make available to developing, vulnerable countries to 

respond to climate change, as well as the most appropriate funding mechanism. The 

developing world is calling for money and mechanisms that are accessible and that 

recognise that Annex 1 countries have a historical culpability for climate change (based 

on the principle of “the polluter pays”).    

Funding for specific projects is also available through the IDRC/DFID Climate Change 

Adaptation Africa (CCAA) Fund. This fund finances the research and implementation of 

adaptation projects throughout Africa and already has a number of projects running in 

the East African region.  

7 Conclusions and recommendations 

The world has begun to realise that climate change holds potentially serious implications 

for economic and political stability – and thus international security. In Uganda, we see 

significantly increased risks to livelihoods and economic well-being and ultimately, to 

human security, as climate change impacts more and more on human security. The Risk 

and Vulnerability Assessment for the Water Resource Sector for Uganda (OneWorld 

2009) and international science, such as the IPCC work, show that we need to „redraw‟ 

the maps of Uganda‟s water availability, food security, disease prevalence and energy 

development in the light of climate change impacts. 

Climate change, and particularly increased variability (intensity and frequency of 

extreme events such as flooding), are set to aggravate competition for natural resources 

in Uganda‟s more densely populated regions and in its more stressed sectors. For 

example, the agriculture sector needs improved access to and allocation of water 

resources and related infrastructure (such as irrigation), to sustain productivity through 
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longer, more frequent droughts and to cope with intense flood events. The principles 

of IWRM, already widely acknowledged by DWRM, provide an excellent platform for 

ensuring the level of integration and the need for more inclusive and decentralised 

management of Uganda‟s water resources.  

From an institutional perspective, this presents further challenges, as Uganda's 

institutions, like most countries around the world, are structured sectorally, with 

centralised control of water, energy and other critical resources. However, Uganda's 

sound policy environment gives it an advantage. Furthermore, it has good scientific 

research capacity and it already facilitates cross-sectoral dialogue. DWRM can build on 

all of these factors to strengthen its own institutional capacity and to include other 

sectors in the fight against climate impacts.  

In order to access in-country and international funding for climate change responses, 

DWRM needs improved capacity to develop robust funding proposals that can compete 

for financial resources from international climate funds. (A funding proposal template is 

an addendum to this strategy, for ongoing use by DWRM and other stakeholders.) The 

good news for DWRM is that international funds are often more accessible for proposals 

that, whilst being led by one sector or department, include other sectors and benefits of 

the funding flow to related sectors. 

Water is life - it is essential to all human daily activities - and it is a 

fundamental human right. Adaptation policies and programmes need to be adequately 

resourced and funded. Effective implementation of such programmes in Uganda‟s water 

resource sector (and dependent sectors), could help prevent the impacts of climate 

change reducing human security in Uganda.  
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9 Response Options Matrix 

 

Key 
(H = high; M = Medium; L = Low). 
*First letter indicates the risk from climate change posed under Business As Usual (BAU) if the action is not implemented. The second letter indicates the level 
of impact in adapting to climate change if the action is successfully implemented.  
**The time period within which the project could be successfully implemented to a reasonable extent. 

Project Description Custodian Cost estimate Cost Benefit 
Capacity 

requirements 
Risk assessment 

Risk 
under 
BAU / 
Impact

* 

Short, 
Med, 
Long 
Term 

** 

Ease of 
impleme
ntation 
(1=easy, 
5=diff) 

Key Outcome 1 – Enhanced IWRM-Water for Production programme that integrates climate change impacts and risks 

1. New water 
infrastruct
ure in 
drought-
prone 
areas 

Construction of new dams 
and valley tanks in 
identified water-stressed 
districts, for increased 
water supply for 
households, crops and 
livestock. This will provide 
resilience against more 
frequent and prolonged 
droughts. WfP/MWE 

US$ 79m over four 
years for construction 
of 7 bulk water supply 
systems in the most 
water stressed areas 
(MWE figures). Also 
plans for small dams 
and valley tanks 

WfP projections 
show that 
investments will 
increase the value 
of production by a 
factor of 0.2 in early 
years, increasing to 
3.5 in the longer 
term. 

On-the-job 
training of 
engineers and 
technicians; 
training of water 
user committee 
members and 
local 
government; 
strengthen 
institutional 
linkages between 
MWE and MAAIF 

1. Lack of HR capacity and 
relevant experience within WfP. 
2. Lack of institutional links can 
result in mis-alignment of 
demand and supply. 3. 
Communities must accept 
responsibility for water facilities. 
4. New infrastructure brings 
environmental risks therefore 
strong EIAs are necessary. 5. 
Excessive water collection in 
Uganda could reduce 
downstream flows to 
neighbouring countries. H/H MT 4 

2. Irrigation 
implement
ation 

Strengthen the capacity of 
MAAIF to implement the 
new Irrigation Policy. 
Installation of irrigation 
technologies in line with 
the Irrigation and WfP 
Policies. This will increase 
yields and reduce yield 
variability. A shift towards  MAAIF 

 Strengthen human 
resources in MAAIF - 
Skills development and 
capacity through 
extension officers on 
the WfP team to 
support farmers. US$ 
5,000 for a training 
programme on 

 Value of production 
will increase 
significantly as in 
WfP estimates. 

 Develop 
manufacturing 
capacity or 
import 
mechanisms for 
irrigation 
technology; 
technician skills 
for installation 

 1. Inadequate institutional 
linkages. 2. A Comprehensive 
geospatial database of irrigation 
potential is a prerequisite 3. 
Excessive water abstraction could 
impact downstream flows in 
neighbouring countries. 4. 
Potential environmental risks if 
not implemented judiciously. 5. H/H ST 2 
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technologies providing 
higher irrigation 
efficiencies means that 
greater value is extracted 
from the water used.  

irrigation for extension 
officers. 
 

and 
maintenance; 
farmer skills for 
using technology 
productively, 
marketing 
produce. 

Insufficient supply chain to scale 
up nationally. 6. Poor marketing 
infrastructure for increased 
yields.  

3. Post 
harvest 
storage 
and 
processing 

 
 
 
 
 
 
 
 
 
 
Develop and manage 
water resources for new 
agri-industry and value-
add of agricultural 
products. Also improve 
storage facilities including 
development of a cold 
chain for perishable 
produce. Thereby increase 
the economic value of 
produce and water used 
during the production 
thereof. Value-adding 
increases the economic 
viability of crop irrigation, 
which in turn is a 
requirement for reduced 
yield variability in the face 
of climate change. 
Diversification of the 
agricultural sector 
provides resilience.    
 
 
 WfP/MWE 

US$ 5m targeted for 
rural industries over 
next 6 years 
representing 2% of 
WfP investments 
(MWE figures) 

Likely to be high 
cost benefit but 
value add of new 
industry makes 
agriculture more 
robust to global 
market conditions. 

 Global market 
awareness to 
determine most 
appropriate value 
add technologies; 
agricultural 
specialists; 
distribution; 
production 
managers/ 
workers etc. 

1. New facilities could be too 
capital intensive for significant 
investment. 2. Lack of energy 
supplies in rural areas for new 
plant. 3. Inconsistent supply of 
raw inputs especially from 
dryland production. 4. 
Environmental risks in a weak 
regulatory environment – strong 
EIA’s are required. 5. Weak 
marketing infrastructure and 
trade opportunities. M/M LT  4 
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Project Description Custodian Cost estimate Cost Benefit 
Capacity 

requirements 
Risk assessment 

Risk 
under 
BAU / 
Impact

* 

Short, 
Med, 
Long 
Term 

** 

Ease of 
impleme
ntation 
(1=easy, 
5=diff) 

Key Outcome 2 - Strengthened Fisheries 

4. Develop 
port-pier 
landing site 
infrastructu
re on Lake 
Victoria and 
implemente
d integrated 
monitoring 
and quota 
system of 
fish 
population. 

Construct landing sites 
around Lake Victoria 
which allow for hygienic 
offloading of the fish 
catch under fluctuating 
lake water levels. Such 
sites should also allow 
for improved monitoring 
and regulation of fish 
catches. Develop a 
database of stocks and 
introduce a quota 
system based on 
sustainable use. MAAIF 

1. Construction 
materials 2. HR: 
Engineers for planning 
and construction 3. HR: 
Technicians 
(maintenance) - 
US$16,000 per 
technician (salary 
costs). 4. Strengthen 
HR at MAAIF e.g. 
inspectors, database 
managers. 5. IT and 
communications 
infrastructure: 
US$180,000 

Significant risk 
reduction over the 
short/medium term 
(variability of lake 
level) and 
medium/long term 
(sustainable 
management of fish 
stocks). Therefore 
cost benefit is high 
over the medium to 
long term. 

 Engineering 
skills; 
construction 
skills; scientific 
skills and 
computer 
systems; law 
enforcement. 

1. Comprehensive EIAs necessary. 
2. Could give unfair advantage to 
certain groups. 3. Resistance from 
fishing community. 4. Weak 
regulatory environment – law 
enforcement. 5. Lack of IT and 
data capacity. 6. Capital intensive, 
risk of perceived low cost-benefit.  M/H ST  3 

5. Develop 
sustainable 
aquaculture 
under 
controlled 
conditions. 

Develop aquaculture 
(fish farming under semi-
controlled conditions) as 
private and community 
enterprises, to provide 
resilience against 
variable lake catches and 
create rural 
employment. Suitable 
for PPP. 

Private 
sector - 
Chamber of 
Commerce 

 
 
 
 
 
1. Feasibility study for 
three sites: US$ 40,000 
2. EIAs: US$ 28,000 
each.  3. Excavation of 
pond. 4.. Engineer for 
planning and 
construction US $ 
48,000. 5. Technician 
for maintenance US$ 
16,000 per annum 6. 
Community training: 
US$ 50,000 

Large-scale can 
show strong 
financial returns. 
Small-scale farming 
can provide 
subsistence and 
additional income 
for households. 

 Engineering skills 
for design; 
technician skills 
for installation 
and 
maintenance; 
farmer skills; 
market 
development; 
develop 
associated 
industries (seed, 
feed). 

1. Requires engineering and 
business knowledge for 
medium/large scale 
implementation. 2. Land tenures 
could be a barrier. 3. Cultural 
reasons for non-participation. 4. 
Risks to water quality in 
downstream flows. 5. Initial 
capital outlay is relatively high. L/M MT  3 
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Project Description Custodian Cost estimate Cost Benefit 
Capacity 

requirements 
Risk assessment 

Risk 
under 
BAU / 
Impact

* 

Short, 
Med, 
Long 
Term 

** 

Ease of 
impleme
ntation 
(1=easy, 
5=diff) 

Key Outcome 3 – Water quality, sanitation and human health 

6. Rainwater 
harvesting 

Water storage tanks 
linked to rooftop 
catchment areas via 
guttering to collect 
rainwater for drinking 
and general household 
use (if available) 

DWRM / 
WfP / Local 
governmen
t (support 
from 
Ministry of 
Health) 

>$12 per cubic metre 
storage capacity, 
including installation. 

Payback periods 
range from 1-8 
years depending on 
technology; 
significant personal 
and physical 
benefits to women 
through less time 
collecting water; 
health benefits from 
more water 
available of better 
quality; higher 
drought resistance 
and less runoff 
during flooding; 
contanimation 
doesn't become 
widespread. 

Manufacturing 
ability to produce 
tanks 
domestically; 
local installation 
skills; local 
construction 
skills for non-
manufactured 
units; national 
support for 
manufacturers 
and distributors; 
identification of 
priority districts. 
Small business 
management 
skills 
(procurement, 
logistics, 
customer 
service); 
Customer 
training & 
awareness (‘how 
to’ use & operate 
units, etc.) 

1. Likely to require investment 
from both households and 
government. 2. Requires adaptive 
demand side management from 
households to work efficiently. H/H ST 1 
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7. Handpump 
installation 
and 
maintenanc
e program 

 Ideally linked to storage 
capacity, e.g. collection 
tanks.  To reduce and 
even avoid time & effort 
lost in locating & 
transporting surface 
water source. 

 DWRM / 
WfP / Local 
governmen
t (support 
from 
Ministry of 
Health) 

 Cost of storage 
capacity; cost of 
technology installed; 
cost of technician to 
maintain unit (or train 
people to maintain 
units): US$ 16,000 per 
annum; cost to user of 
rural energy / water 
utility service provider; 
fees & tariffs collected 

 Significant personal 
& physical benefits 
to women through 
less time & effort 
collecting water; 
health benefits from 
more water 
available of better 
quality; higher 
drought resistance; 
less contamination 
if groundwater 
source is protected. 

 Primarily 
engineering skills 
required to 
install, operate 
and maintain the 
units; Small 
business 
management 
skills 
(procurement, 
logistics, 
customer 
service); 
Customer 
training & 
awareness (‘how 
to’ use & operate 
units, etc.) 

 1. Likely to require investment 
from both households and 
government although initial 
subsidy from government in lieu 
of formal water reticulation 
system.  2. Cost to user of rural 
energy / water utility service 
provider; fees & tariffs collected 
for use of service like any other 
utility.   L/H ST  1 

8. Household 
biogas 
digesters 

Digester takes 
human/livestock waste 
and converts into gas for 
lighting/cooking and acts 
as a water sanitation 
system for liquid waste. 

 Dept of 
Energy / 
Local 
governmen
t (support 
from 
Ministry of 
Health) 

USH 1.5-2.5 million per 
digester plus minimal 
maintenance 

 
 
 
 
 
Payback period of 
approx 8 years with 
no gov subsidy but 
social payback 
period much 
shorter; health 
benefits due to less 
wood burning in 
households; 
benefits to women 
due to less time 
collecting firewood; 
byproduct is bio-
slurry which acts as 
natural fertilizer for 
agriculture. 

 Manufacturing 
ability to produce 
tanks 
domestically; 
local installation 
skills; local 
construction 
skills for non-
manufactured 
units; national 
support for 
manufacturers 
and distributors; 
identification of 
priority districts. 

1. Initial investment from 
household is large. 2. Households 
without livestock will struggle to 
benefit. 3. Too expensive for 
poorest households without 
significant subsidies. 4. Requires 
significant investment in 
manufacturing to produce 
enough for national scale up.  H/H ST 3 
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Project Description Custodian Cost estimate Cost Benefit 
Capacity 

requirements 
Risk assessment 

Risk 
under 
BAU / 
Impact

* 

Short, 
Med, 
Long 
Term 

** 

Ease of 
impleme
ntation 
(1=easy, 
5=diff) 

Key Outcome 4 – IWRM principles underpin/strengthen Uganda’s position in negotiations 

9. Reduced 
Emissions 
from 
Deforestati
on and 
forest 
Degradation 
(REDD) 

Produce carbon credits 
from avoided 

deforestation, and 
afforestation by 

implementing REDD 
scheme. Revenues used 
to for conservation and 
sustainable livelihood 

programs.  

National 
Forest 

Authority, 
Local 

govern-
ment  

n/a  

Variable dependent 
on carbon price 

achieved and 
carbon intensity of 
projects. Indirect 
benefits such as 

reduced biodiversity 
losses and reduced 
soil erosion are very 

valuable but hard 
the measure. 

Monitoring and 
enforcement are 

key. 

 Forestry experts; 
agricultural 

experts; REDD 
and carbon 

market expertise; 
local knowledge 

essential to 
determine 
sustainable 

alternatives; 
training and 
education 

1. No clear consensus on carbon 
sequestration calculation 
methodologies in forestry 2. Local 
opposition as deforestation 
occurred to increase agricultural 
land for food or bio-fuels.  

 H/H LT 4 

10. Lake 
budgets for 
hydropower 
generation 
(lake levels) 

Improve data and 
methods for increased 
accuracy of lake water 
budgets Met; MWE 

1. Instrument and 
installation costs (US$ 
1 million).  2. 
Maintenance and 
servicing (US$ 0.3 
million per annum) 
3. Met office data 
processing (US$ 0.1 
million  per annum).  

High political and 
economic cost-
benefit.  Improved 
data is needed to 
understand and 
argue seasonal 
climate as a driver 
of lake level 

Met office 
database 
managers; field 
data collection 
assistants; 
hydrologists 

1. Lack of agreement on the 
central importance of the issue of 
lake level to power generation, 
Nile flows and lake ecology to 
international relations (Nile Basin 
states) 
2. Low levels of technical capacity 
to undertake ongoing data 
collection; 
3. Failure to maintain data 
collection and processing  M/H SMLT 2 

11. Collaborativ
e plan on 
Nile Basin 

Support Nile Basin 
Initiative to improve 
transboundary relations 
and monitor Nile flows 
out of Uganda MWE 

Three workshops: 
US$21,000 (7,000 per 
workshop, including 
workshop cost per 
head, travel and per 
diems). Costs are based 
on 60 participants per 
workshop. 

Political cost benefit 
is high in long term 

International 
relations experts; 
hydrologists 

1. Risk of poor international 
relations if Uganda is perceived to 
be ignoring Nile issues due to its 
geographical position M/L MT 3 



46 

 

12. Establish 
agreed 
scientific 
source/basi
s 

Bring together scientists 
from all countries on L. 
Victoria to find common 
ground of issues around 
water levels and climate 
change. MWE 

Workshops: US$ 
10,500 (3,500 per 
workshop, including 
workshop cost per 
head, travel and per 
diems. Costs are based 
on 30 participants per 
workshop 

Political cost benefit 
is high in long term; 
Benefit of 
maintaining lake 
levels over time is 
large. 

International 
relations experts; 
hydrologists 

1. Lack of common 
understanding, and therefore lack 
of cooperative action could lead 
to further decreasing lake levels. 
2. Failure to reach agreement will 
harm transboundary relations 
between countries involved in 
water use of Lake Victoria. H/M LT 3 

Project Description Custodian Cost estimate Cost Benefit 
Capacity 

requirements 
Risk assessment 

Risk 
under 
BAU / 
Impact

* 

Short, 
Med, 
Long 
Term 

** 

Ease of 
impleme
ntation 
(1=easy, 
5=diff) 

Key Outcome 5 - Improved Monitoring, Prediction and Planning 

13. Monitoring, 
modeling, 
forecasting 
of 
floods/drou
ghts. 

Increase capacity in Dept 
Meteorology for primary 
data collection (expand 
and maintain station 
network), processing, 
analysis, interpretation, 
forecasting, and 
communication 
especially to vulnerable 
communities, including 
early warning systems. 

Dept 
Meteorolo
gy, MWE 

USH 5-7 million per 
station plus staff, 
comms, logistics costs 

Benefits of early 
warning systems for 
drought and floods 
to local agriculture, 
as well as public in 
relation to extreme 
events are 
immeasurable - 
therefore cost 
benefit is high in the 
medium to long 
term. 

Equipment 
(weather 
stations, 
computer 
systems, 
software); 
technician skills 
for operating and 
maintaining 
stations; 
climatologists 
and modelers; 
forecasting skills; 
information 
packaging and 
communication 
skills. 

1. Lack of capacity to analyse and 
communicate data. 2. Relies on 
strong institutional linkages to 
disseminate information to 
relevant parties in timely manner. H/H MT 4 

14. Groundwat
er mapping 

 Improve and complete 
primary database and 
mapping of the 
groundwater resource 
and hydrology (including 
transboundary aquifers), 
and integrate with 
surface water hydrology. 
This would form the  DWRM 

 
US$10m. 
 

 The benefit of being 
able to monitor 
potential shortages 
of ground water in 
advance is 
significant, as well 
as potentially 
finding untapped 
sources, and using 

 Scientific and 
technical skills for 
surveying; 
mapping and 
analysis skills; 
equipment for 
surveying and 
mapping;  1. Lack of IT and data capacity.  M/H MT  4 
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basis for monitoring and 
analysis of the 
potentially utilisable 
groundwater resource in 
the face of future water 
scarcity. 

existing sources in a 
more sustainable 
manner. Therefore 
long term cost 
benefit ratio is high. 

15. Disaster 
Risk 
Reduction 
and 
Preparedne
ss 

 Implement the National 
Disaster Preparedness 
and Management Policy.  
This includes systems for 
disaster preparedness, 
early warning, disaster 
response, disaster 
mitigation, and recovery.  
Complete and 
implement the flood 
management strategy. 
Establish the required 
governmental and non-
governmental 
institutional linkages. 
Enforce non-structural 
mechanisms (land use 
planning) for the 
protection of life and 
property during floods. 

 Dept of 
Disaster 
Preparedne
ss and 
Refugees, 
Office of 
the Prime 
Minister; 
DWRM 

 
 
 
 
 
US$ 100,000 to 
complete the flood 
management strategy 
 

 The benefits of 
early warning 
systems on 
reduction in loss of 
life and livelihoods 
in the event of a 
disaster cannot be 
overestimated and 
therefore any cost 
benefit ratio will be 
high. 

Managerial skills; 
legal skills; 
communication 
skills; human 
resource capacity 
in all institutions 
at all levels; 
communications 
systems; rescue 
equipment and 
machinery. 

1. A well-functioning early 
warning system provided by 
the Dept Meteorology is a 
prerequisite. 2. Weak 
regulatory environment 
giving rise to settlement in 
high-risk areas. 3. Weak 
cross-institutional 
arrangements. H/H MT 2 

16. Improve 
farmers' 
access to 
agricultural 
markets via 
improved 
infrastructu
re 

 Rehabilitate and 
improve the existing 
road network and 
construct new roads, 
and install storm water 
systems along roads, to 
reduce flooding and 
flood damage during 
periods of heavy rainfall, 
and thus ensure farmer 
access to markets. 

 Dept of 
Transport / 
Local 
governmen
t 

Requires costings for 
road infrastructure, 
transport modalities 
etc. A full feasibility 
study, to include a cost 
benefit analysis is 
recommended at a 
cost of US $ 150,000 

 Benefits to farmers 
of wider market 
access and 
associated incentive 
to increase 
productivity are 
large, but need 
infrastructure cost 
analysis to 
determine cost 
benefit ratios. 

Hydrological 
skills; engineering 
skills; 
construction 
skills; machinery. 

1. Inadequate hydrological 
knowledge base resulting in 
underestimates of flood risk. M/M MT  4 
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Project Description Custodian Cost estimate Cost Benefit 
Capacity 

requirements 
Risk assessment 

Risk 
under 
BAU / 
Impact

* 

Short, 
Med, 
Long 
Term 

** 

Ease of 
impleme
ntation 
(1=easy, 
5=diff) 

Key Outcome 6 - Improved Land-use Management 

17. Reforestatio
n and 
afforestatio
n 

Strengthen the national 
re-forestation and tree-
planting programme to 
restore and increase 
ecosystem water 
provisioning and reduce 
soil losses. Develop cost-
benefit understanding of 
restoring ecosystem 
services with particular 
reference to water 
supply and quality. CDM 
project. [NAPA Project 1] 

NFA / MWE 
/ Local 
governmen
t 

1. Cost-benefit study 
<USD100,000. 
 2. Establish tree 
nurseries. Per nursery: 
<US$ 150k per year 
(incl. 5 people, 
materials for 1 million 
seedlings, watering and 
fertilizing system  
(pipes, hoses, line to 
water source, 
installation of source) 
shadecloth; 1.2 million 
seeds or vegetative 
cultures; land; (the 
people will plant).  
2. Education 
programme  
(training/employment 
of trainers; educational 
material – extension 
officers may be able to 
double up/ advise). 
3. Equipment, vehicles, 
fuel, logistical support. 
First estimate: US$10 
m per year. 

Medium- and long-
term C-B is probably 
high. 

 Forestry experts; 
skills 
development 
professionals; 
logistical 
specialists 

1. Lack of HR capacity and funding 
2. Weak regulatory environment 
(enforcement) 3. Insufficient 
capacity for monitoring (i.e. 
remote sensing/imaging). 4. 
Benefits are too long term to 
attain buy-in from communities. H/H LT 4 

18. Avoid 
deforestatio
n 

Install/plant woodlots 
with non-invasive trees 
suitable for charcoal 
making (e.g. Faidherbia 
albida). Increase 
agricultural production 
through improved  MWE 

 1. Establish tree 
nurseries (see option 
17.)   2. Training and 
employment of 
trainers 3. Training of 
local communities 4. 
Educational material 5. 

 Medium- and long-
term C-B is high. 

 High capacity 
requirements, 
need for some 
law enforcement, 
some coercion, a 
lot of 
incentivisation in 

1. Usually, in these cases, there is 
a lack of law enforcement and 
political will at local level to 
enforce laws against 
deforestation.   H/H LT 5 
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practices. [Possible CDM 
project – links to REDD 
(option number 9)] 

Equipment, vehicles, 
fuel, logistical support. 
US$10 m per year. 

the face of a lack 
of policy 
implementation. 
Also need to 
provide 
alternatives 

19. Community 
mobilization 
and 
sensitizatio
n: Promote 
community 
best-
practices 
for water 
resource 
manageme
nt 

Develop and enforce 
new and existing policies 
and programmes to use 
the water resources 
sustainably and protect 
ecosystems e.g. forest, 
wetlands, which have 
important water 
provisioning and water 
quality functions. [NAPA 
Project 5] 

NGOs 
(support 
from Dept 
of Gender) 

1. Human resources 
(trainers, policymakers, 
regulators) 2. Training 
of trainers 3. Training 
of community-based 
technicians 4. Vehicles 
and logistical support 
for community training 
and other 
communications 5. 
Demonstration units. 
(Costs are included in 
Options 18 and 19 
above.) 

 Medium- and long-
term C-B is probably 
high. Current usage 
is low, but future 
use could rise with 
development 

 High capacity 
requirements – 
requires ongoing 
facilitation at 
wide scales  

1. Needs high level of community 
buy-in to succeed despite 
potential perceptions of negative 
impacts on some livelihoods. H/H MT 5 

20. Catchment 
manageme
nt 

 Integrated community-
level agreements and 
social pressure on the 
correct approaches 

 MWE/DW
RM / 
NEMA 

 First estimate 
~US$10m per year 
given current 
assimilative capacity 

Medium- and long-
term C-B is high.  

 V high capacity 
requirements.  
Needs good 
leadership at 
high level with 
clear visions for 
each catchment.  
These need to be 
articulated at all 
levels of 
understanding.  
Good inter-
governmental 
relationships and 
high levels of 
communication 
are needed 

1. Very  Hard to achieve At farm 
level there needs to be good 
incentives to comply with 
directives H/H MT 5 

21. Wetlands 
assessment 
and 
rehabilitatio
n 

Monitor quality of 
wetland areas and 
populations dependent 
upon them for 
subsistence and 

Dept of 
Wetlands / 
Local 
governmen
t 

First estimate 
~US$10m per year 
given current 
assimilative capacity 

Ecosystem services 
from wetlands are 
important so 
medium- and long-
term C-B is probably 

Wetland experts; 
extensive local 
knowledge of 
wetland issues; 
high levels of 

1. Risk that lack of enforcement 
capability undermines efforts to 
preserve wetlands. 2. Relies of 
ability to find alternative ways of 
sustainable living for wetland H/H MT 4 
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livelihoods. Implement 
schemes to rehabilitate 
most vulnerable 
wetlands. 

high. enforcement 
capability; 
technical 
surveying and 
mapping skills. 

populations. 3. Cultural barriers 
to change 


