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EXECUTIVE SUMMARY 

 

What climate change is possible for Uganda? – why a response strategy 
is necessary  

The Ugandan NAPA (2007) and Prof. Kabasa's report (Kabasa, 2008) have 
established that climate change and variability have already been observed in 

Uganda. The most notable changes are intensifying floods and droughts, and 
changes that have been observed in growing seasons. These changes are 

projected to increase over the next century. Although Uganda appears to have 
adequate freshwater resources, the impacts of climate change and variability, 
already perceived, mean that water is increasingly not accessible at the right 

time and in the right place.  

Most of Uganda‘s agriculture is rain-fed and the increase in the incidence of 

droughts, combined with increasing food demand is already placing pressure on 
food security and water resources. In recent decades, periodic famine has 
become common across many parts of the country, attributed in part to erratic 

rain seasons resulting in poor harvests. An example is provided by a modelling 
study by GRID-Geneva, which showed that a 2 degrees Celsius rise in 

temperature would lead to a decrease of 85% in the area suitable for growing 
Robusta coffee, a situation that could severely impact on Uganda‘s economy.  

Figure 1: Impact of temperature rise on robusta coffee in Uganda: The map on 

the left shows suitability of the current climate to coffee growing; the map on 

the right shows the suitability under a 2°C warmer climate. (Source: Otto 

Simonett, UNEP/GRID-Arendal1) 

 

                                       
1 http://maps.grida.no/go/graphic/impact-of-temperature-rise-on-robusta-coffee-in-uganda, 

accessed 5 March 2009. 

http://maps.grida.no/go/graphic/impact-of-temperature-rise-on-robusta-coffee-in-uganda
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Uganda‘s primary vulnerability lies in her significant dependence on agriculture 

for the economy as well as for livelihoods. Evidence for strengthening resilience 
by improving water access and supply to this sector and reducing the 

dependence on rain fed agriculture is overwhelming. It is for this reason that a 
response strategy and action plan is being developed by the Directorate of Water 
Resource Management (DWRM), with strong inter-sectoral linkages such as 

agriculture, health and energy, for example. The proposed strategy has a strong 
focus on integrated water resource management, with particular emphasis on 

the expansion of irrigation infrastructure. 

 

Toward an integrated adaptation and mitigation action plan and 

response strategy 

There are two key ways of responding to changing climate. One is through 

mitigation — the reduction of the intensity of climate change effects by 
reducing greenhouse gas (GHG) emissions. This approach recognises that in the 

longer term, countries — and individuals — can slow the rate of climate change 
through activities that reduce the quantities of greenhouse gases we produce. 
This approach implies radical changes in the use of technology, and employing 

practices that actively reduce carbon emissions such as innovative industrial 
processes, the use of cleaner fuels, the implementation of energy efficiency 

measures and the enforcement of fuel-efficient vehicles. However, mitigation 
measures will take decades to have an effect. 

 

In Uganda, the additional and even more important response is 

adaptation, which is the process of recognising the effects of climate change 
and adapting to these changed conditions. Adaptation implies behavioural 

change in response to the changed conditions, such as the implementation of 
alternative farming practices, appropriate measures in development planning, 
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changes in demand side management practices (e.g. water), and so on. 
(Demand-side management is the practice of controlling the use of resources 

such as water, and of utilities such as electricity by controlling the demand for 
these resources.) This implies behavioural change by the consumer rather than 

the supplier. For example, making domestic water more expensive beyond a 
calculated average monthly usage would help reduce unnecessary waste.  

The long ‗lead-in time‘ of climate change means that greenhouse gases already 
in the atmosphere will cause a certain level of inevitable change. This means 

that we will have to adapt in order to maintain economic stability and enjoy a 
measure of continued growth. Implementation of adaptation responses and 
steps such as taking advantage of funding available from international sources 

for clean socio-economic development projects will allow Uganda some 
continued growth and development. These steps are often measures that should 

happen in any case, even without climate change, and can help to improve 
income levels of the very poor. These steps are also aligned with achievement of 
the Millennium Development Goals (MDGs) for Uganda. 

Adaptation also sometimes goes hand-in-hand with mitigation.  For example, 

increased flooding, which is an impact of climate change in Uganda, badly affects 
pit latrines, causing contamination and thus affecting human health. 
Implementing biogas digesters instead of pit latrines (see Appendix) is an 

adaptation response. However, biogas digesters are also an alternate energy 
source which mitigate GHG emissions. Investment in this technology can thus 

bring Uganda a source of carbon investment and revenue through the Clean 
Development Mechanism (CDM). 

The balance between mitigation and adaptation needs to be carefully weighed. 
Mitigation measures are critical, particularly as the country strengthens its 

economic base through industry growth and through infrastructure investment. 
Here, only clean technologies and deployment of renewable resources can be 
considered options in the context of climate change. 

Although mitigation efforts are not going to be effective in the short term 
(results will take from 10 to 30 years), we must make progress in developing 

technologies and approaches to reducing carbon emissions. International 
concern is already leading valuable markets in the European Union to impose 

carbon emission reduction targets on their suppliers. Uganda stands to lose 
market share on agricultural goods, for example, if no attempt is made on 

achieving at least carbon neutrality (that is, no net emission of carbon for a 
produced good). 

Both mitigation and adaptation require that government lead by example to 
drive behavioural change and action, through informed policy and incentive 
instruments as well as through demonstrable activities such as government 

waste recycling programmes.  

 

Dealing with risk, uncertainty and vulnerability – identifying priorities 

A strategic response needs to take into account the uncertainties, as well as the 

inherent risks, of climate change. Dealing with uncertainty necessitates a focus 
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on the measures and actions that should happen in any case – and where 
climate change enhances the urgency of action and response. To be effective 

the strategy and action plan must result in climate risk being considered 
as a normal factor in decision-making, allowing government, business 

and individuals to reflect their risk preferences as they would for any 
other risk assessment. Taking both uncertainty and risk into account reduces 
the complexity of climate change response to a manageable level. Effectively, 

this approach means ‗mainstreaming‘ climate change into other dimensions of 
strategic planning and risk management, which are dimensions already in place 

in Uganda. 

Many of our human and natural systems are strongly influenced by climate. 

Natural ecosystems evolve in variable climate patterns that generally change 
slowly. Industries and communities are also affected by climate factors – for 

example influencing productivity and reliability of supply. There is also an 
underlying expectation that infrastructure and cities will safely and efficiently 
cope with extreme weather events and that lives will adapt to severe events 

such as intense pollution episodes. 

Prioritising response actions to climate change requires the identification of 
vulnerable systems – both natural and human, the costs if these fail, the scope 
to reduce risks and strengthen adaptive capacity, and the ability to capture 

potential benefits. Vulnerability is a function of exposure to climate factors, 
sensitivity to change and capacity to adapt to that change. Vulnerable systems 

are those that are highly exposed, sensitive and less able to adapt. In 
developing a response strategy that encompasses adaptation, it is necessary to 
identify sectors and systems that are vulnerable to change, and examine the 

scope to increase their resilience. A further step in the prioritisation process is 
the identification of vulnerable systems or regions whose failure or reduction is 

likely to carry the most significant consequences. The framework applied in this 
strategy for assessing comparative risk thus incorporates system vulnerability, 
the consequences of system failure or reduction, and the scope to improve likely 

outcomes through planned adaptation.  

 

Priority vulnerable systems and regions in Uganda 

Identified vulnerable systems and regions in Uganda were: priority ecosystems 

and biodiversity; agriculture; settlements and emergency services; water 
supply; fisheries; energy and vulnerable regions. 

The main areas of vulnerability identified were: 

 institutional (institutional arrangements and capacity) 

 fluctuations of Lake Victoria‘s water levels 

 water quality and human health, particularly on lake shorelines near 
urban areas or river mouths 

 generating electricity from hydropower 
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 potential over-exploitation of groundwater by agriculture  

 limited data, information and technology to provide critical information for 
optimal decision-making and policy-making 

 transboundary issues (potential conflict over water resource management 
in the Nile Basin). 

It is clear from the above list that the majority of the key vulnerabilities to 
climate change in Uganda are related to water.  

Figure 2 illustrates four strategic areas related to the water sector in Uganda in 

which adaptation to climate change is needed. Notice that, with one exception, 
they do not fall squarely in the water sector; instead, the DWRM will be required 
to bridge with other sectors, critically the agriculture (including fisheries) and 

health sectors. A key to building these initiatives is the streamlining of 
institutional issues within the DWRM and this can best be done through re-

aligning its structures to conform to ‗industry standard best practice‘, which is 
Integrated Water Resources Management (IWRM). The DWRM has already 
identified the need to move towards the IWRM model of institutional structures, 

and this assessment both supports the need for this and adds a sense of 
urgency for it, since successful adaptation will hinge upon it. This is reflected by 

the orange arrows in the figure, indicating dependence on DWRM functioning 
effectively as per IWRM principles.  
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Figure 2: Strategies for adaptation (with green background) in relation to water 

resources management and adapting to climate change. Issues of concern are 

shown with a yellow background. 

 

Pulling it all together 

Although understanding climate change is based in scientific research and 
analysis (specifically climatology and sectoral sciences), responding to climate 

change, particularly in developing countries, is more about socio-economic 
empowerment and institutional strengthening. This places climate change 

response strategies and actions in the realm of development and development 
planning.  

In terms of development, the emphasis is placed on strengthening the adaptive 
capacity to short-term, medium-term and long-term climate change and 

variability, and increasing resilience to climate shocks – ultimately to ensure that 
poverty levels do not worsen as a result of climate changes. This means that 
relevant development plans and processes must integrate climate change 

challenges at all levels. For example, an economic growth and development 
strategy for Uganda should consider a climate change scenario (or future) with 

constrained water resources, and should include strategies to address this.  

Climate change can influence and react with a range of macro-variables. In 

Uganda, it can be a driver of internal migration (if rural livelihoods decline), as 
well as of production patterns2. Climate change can interact with demographic 

and behavioural trends with implications for future health care and community 

                                       
2 For example some of the fishing community moving toward aquaculture. 
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service needs. Increased demands on the country‘s already threatened energy 
security and stressed water supply systems will have economic and social 

consequences. In addition, Uganda is likely to be influenced by international 
climate impacts and responses and the related effect on commodity prices, 

demand and volumes, requisite changes to production processes and socio-
economic factors, including pressure for disaster relief and migration. 

During stakeholder consultations that were held in the process of developing the 
response strategy and action plan, a common thread emerged: a desire for 

government to lead by example, and consistently follow through on strategies, 
plans and policies adopted. This requires strong government and departmental 
leadership on climate change response, which can manifest through: 

 Integration of climate risks in decision making and planning across the 

different tiers of government 

 Leadership by example at a most senior level of government  

 Improved understanding and knowledge of climate science, related risks 
and impacts and the establishment of a strong dialogue between 

government and the scientific body  

 Coordinated monitoring, review and revisiting of strategies for identifying 
and managing risk in vulnerable systems and sectors 

 Provision of tools to support decision-making, and information related to 
climate change that could assist local government, developers, the private 

sector and households to integrate climate risk into key decisions and 
resource management 

 Dissemination of climate change and weather information 

 Communication, education and awareness around climate change in all 

sectors and communities. 

 

Cross-sectoral institutional arrangements & IWRM enforcement 

Since climate change affects all sectors, the nature of the DWRM‘s response 
thereto (and therefore the Strategy and Action Plan) are by definition also cross-

cutting. The effective facilitation of the Draft Strategy and Action Plan is 
dependent on appropriate institutional arrangements that allow implementation 

across different sectors. Institutional arrangements in Uganda do not currently 
facilitate a cross-cutting integrated response to climate change.  

IWRM principles, already adopted in Uganda‘s water resource sector, provide a 
solid framework for cross sectoral institutional arrangements in managing 

Uganda‘s water resources under climate change scenarios. 

Some of the responses and actions suggested in the Strategy and Action Plan 

require cooperation across government departments, such as water, energy, 
agriculture and health, for example the proposed biogas solution. In this 

example, the coordination of a country-wide waste management solution that 
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resolves water sanitation, human health and energy issues requires the buy-in of 
individual municipalities as well as water and health departments. (See separate 

appendix: Funding Proposal for Biodigester.) In such cases it would be necessary 
for DWRM first to identify which authority would be responsible, or jointly 

responsible with DWRM for the oversight of this solution across the country. 
Furthermore, the budgetary requirements for implementation of this solution 
may also require Treasury approval. Funding options may be available through 

other departments for example Agriculture, Forestry. The Water Management 
Zone (WMZ) teams are also important to implementation and are well positioned 

to play this role as they are aligned with the IWRM framework. 

Ugandan Government and district partnership 

In some cases Local Authorities will be the organisations responsible and most 

suited for carrying out particular actions, either with the DWRM, or under the 
DWRM‘s leadership. Much of the implementation of any adaptation strategy 
would inevitably be the responsibility of national, district and local governments, 

reflecting their key roles in public infrastructure, safety, health, and land use 
planning and control. Key adaptation issues span virtually all portfolios and 

governments. Building on existing efforts to integrate planning and management 
for climate change will be important. For example, Key Outcome #5 includes the 
improvement of farmers‘ access to markets, particularly where roads have been 

damaged or become impassable through flooding. This action should take place 
in any case, but under DWRM‟s leadership as part of an IWRM climate change 

strategy, the IWRM principle related to flood damage and strengthening of 
structures vulnerable to floods would make DWRM‟s case stronger.  

 

Coordinated cross-sectoral reviews of vulnerable systems and centres 

Ongoing integrated assessment of systems and regions will be needed to better 

understand the vulnerabilities, adaptation options and response impacts. System 
sensitivity to climate change, adaptive capacities and planned response options 
are important factors in assessing vulnerability. Early consideration of these 

elements and in particular the results of monitoring of implemented 
responses will provide the maximum opportunity for a timely and effective 

response to climate change.  

 

Private incentives and markets  

Promoting incentive structures that encourage efficient resource allocation, 
market development and consistency of private decision-making and community 

values is particularly important in a ‗change‘ environment.  
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The DWRM Response Strategy and Action Plan 

The DWRM's Climate Change Response Strategy and Action Plan is built on six 
key outcomes that address Uganda's key vulnerabilities under climate change. 

These are: 

1. Water for Production 

2. Strengthened fisheries 

3. Human health, water and sanitation 

4. Strengthened international voice in climate negotiations 

5. Improved Monitoring, Prediction and Planning 

6. Improved Land-use management practices 

7. Energy, water and transboundary issues 

 

Each key outcome is supported by strategic imperatives. These are key 

related actions that appear in the diagrams depicting each outcome.  

 

Figure 3 shows an overview of the Climate Strategy and integrated water 

resource management programme. 
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Figure 3: Integrated Water Resource Management and Climate Change programme 
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Key outcome # 1: Enhanced IWRM-Water for Production 
programme that integrates climate impacts and risks 

 

In order to successfully implement IWRM with climate change impacts, various 
actions should be incorporated in an enhanced Water for Production programme. 

This comprises a number of components and therefore projects. Figure 4 
illustrates these. 

Figure 4: An enhanced IWRM-Water for Production programme that integrates 

climate impacts and risks 

Source: OneWorld Sustainable Investments 2009 
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Key outcome # 2:  Strengthened fisheries 

Strengthen Uganda’s fish production with climate 
adaptation that integrates climate impacts and risks 

Climate change is likely to impact on the ratio of rainfall to evaporation in Lake 
Victoria, the site of Uganda‘s largest fisheries. It will also impact on other major 

rivers and lakes. Fisheries make a significant contribution to Uganda‘s exports 
and foreign exchange, as well as to food security and livelihoods, including 

subsistence fishing. Climate change impacts of temperature increase and floods 
threaten this already stressed food production and nutrition base. Key response 
options include strengthening resilience in existing fisheries operations and 

developing aquaculture.  

Figure 5 depicts a strengthened fisheries programme. 

Figure 5: Strengthened Fisheries 

 

Source: OneWorld Sustainable Investments, 2009 
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Key outcome # 3: Water quality, sanitation and  

human health 

 

Figure 6 shows an improved clean water supply and improved sanitation 
improving human health. The emphasis is on the provision of safe drinking water 

and water for domestic use in the face of climate change impacts and risks, as 
well as the replacement of pit latrines for improved sanitation in densely 

populated rural areas.  

Figure 6: Strengthened supply of clean water for human and domestic 

consumption, and improved sanitation 

 

Source: OneWorld Sustainable Investments 2009 
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Key outcome # 4:   Strengthened  position for Uganda in 
regional, transboundary and international negotiations                                                     

 

A key strategic outcome is that Uganda’s voice in climate change 
negotiations is strengthened. The negotiators‘ positions should clearly 
represent Uganda‘s greatest vulnerability, its dependence on rain-fed 

agriculture, and its needs with regard to addressing climate change impacts and 
risks.  

Water resource issues and IWRM are integral to a strengthened Ugandan voice 

in international, regional and transboundary climate change negotiations 

Another aspect of the climate change negotiations is international funding. 

Availability and accessibility of adequate financing for climate change 
responses, particularly adaptation, will be critical to Uganda in facilitating 

appropriate climate change response strategies.  

Uganda‘s dependence on rainfed agriculture makes it particularly vulnerable to 

climate change impacts. IWRM principles provide a useful and robust starting 
point and focus for discussions on equitable regional and transboundary co-

operation regarding water resources, and the impacts of climate change on 
these resources. Using IWRM principles in negotiations will support and 
strengthen Uganda‘s position in various forums, for example the Lake Victoria 

Basin negotiations and international climate negotiations.  

This outcome also relates to Uganda‘s dependence on hydropower for its energy 
supply. The use of hydropower involves regional/catchment planning, and 
assessment, and should involve IWRM principles as a starting point.  
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Key outcome # 5: Improved Monitoring, Prediction and 
Planning based on IWRM principles, related to climate change 

impacts 

Figure 7 depicts improved Monitoring, Prediction and Planning, based on IWRM, 

that takes climate change impacts and risks into account. 

Figure 7: Improved Monitoring, Prediction and Planning based on IWRM 

principles 

 

Source: OneWorld Sustainable Investments 2009 
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Key outcome # 6: Improved Land-use Management 
Practices based on IWRM, related to climate change 

impacts 

 

Figure 8 shows an overview of improved and strengthened land-use practices 

and management, that is based on IWRM, and that address climate change 
impacts.  

Figure 8: Improved Land-use Management practices that address climate 

change impacts 

 

Source: OneWorld Sustainable Investments 2009 
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Challenges, conclusions and key recommendations 

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 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–Transboundary/International/Climate negotiations node (Outcome #4) 

 IWRM–Weather monitoring node (Outcome #5) 

 IWRM–Land-use node (Outcome #6) 

This list does not include all the possible nodes or sub-platforms. 
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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 9: Possible organisational structure for a DWRM climate change unit  

with IWRM nodes 

 

 

 

 

Figure 10 on the next page shows possible institutional arrangements for 
implementation of Key Outcome #3: Water Quality, Sanitation & Human Health. 
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Figure 10: 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 

 

 

 

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 
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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. One example is demand-
side management policy that recognises climate change impacts being 

established in Uganda.  

 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 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. 

 

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.  

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 
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water budgets and flows in Lake Victoria and other major rivers and water 
bodies.  

Some of the actions required for the successful implementation of this DWRM 

strategy and action plan are the following: 

 Improved water budgeting for Lake Victoria particularly (and other 

important lakes, such as Kyogo) is critical from a number of perspectives. 
Water levels in Lake Victoria are affected by hydro-power management at 

Jinja, by transboundary regulations on water withdrawals as per the 
Agreed Curve, and by climate. It is difficult to isolate which of these 
factors has the greater impact, therefore better data on the water balance 

is required. Significant co-ordination with the other states bounding the 
lake, Tanzania mostly, and Kenya, is essential. A priority for Uganda is 

to improve capacity and performance of its monitoring stations, 
starting with the monitoring stations in and around Lake Victoria. 
Other priorities for improved stations include areas that are vulnerable to 

climate change, such as the densely populated livestock cattle belt for 
improved drought monitoring; and Mount Ruwenzori, where significant 

runoff is generated from the mountain catchments.  

 Rigorous and disciplined collection of weather and climate data from a 

comprehensive network of weather stations, that are prioritised in terms 
of critical areas. 

 Upgrade the Department of Meteorology‘s database with modern storage 
infrastructure, that addresses the Department‘s needs (see other section) 

 Complete the groundwater resource base. 

 

Figure 11 below shows how scientific information, data management and data 

sharing underpin successful climate adaptation responses.  
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Figure 11: Scientific information, data management and sharing underpin 

successful climate adaptation responses (using selected adaptation responses 

as examples) 

 

Source: OneWorld Sustainable Investments, 2009 

 

 

 

 Information requirements for adaptation responses 

groundwater resources  fisheries      weather   

lake water levels (rainfall, evaporation rates, etc.) 

   

 

DATA QUALITY 

data collection, standards, and 

metadata 

 

 

DATA INTEGRATION 

AND ANALYSIS 

Science informs effective adaptation responses: 

disaster management weather prediction 

strengthened fisheries  irrigation uses sustainable water resources 

Implement data quality standards 

DATA SHARING 

Planning and cross-sectoral decision-making 
(DWRM and government ministries, private sector, 

NGOs, civil society) 



  xxvi   

OneWorld Sustainable Investments                 DWRM Climate Change Response Strategy, Nov 2009 

Implementation of Early Warning Systems and a flood management 
strategy 

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. 
A continuum approach to Disaster Risk Reduction and Preparedness can ensure 
that Uganda both strengthens the country’s capacity to respond (to floods 

for example), as well as implementing measures and projects to reduce 
impacts (for example flood impacts).  

Some measures that help to reduce the impacts of disasters on the economy, on 
the resource and on livelihoods are: changing land use management practices 

(for example encouraging sustainable use and protection of wetlands, and other 
practices that reduce erosion and runoff), and investing in reforestation and 

improved infrastructure. These and other such measures are addressed in 
Uganda's draft flood management strategy, which is yet to be completed and 
implemented.  

 

Funding  

Using integrated, cross-cutting structures such as those outlined above, 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.  
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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 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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1.  Introduction 

 

Human beings are highly adaptable. We have a gift for innovation that enables 

us to survive and even flourish in hostile environments that would challenge 
other creatures. Humankind has learned to adapt to the rigours of life at high 

altitudes, in deserts, in freezing conditions and in flood prone and drought areas. 
Yet despite all these adaptive skills, some environmental conditions are clearly 
more preferable – and conducive – to improved economies, to development and 

to an enriching and sustainable quality of life than others. 

Significant investments have been made over the past 200 years on the 
assumption that climate is relatively stable (or at least displays a fairly 
predictable degree of variability). The design and location of homes, the capacity 

of dams, the crops we grow in specific areas and the mechanisms chosen for 
protecting biodiversity and ecosystems in Uganda are based on the assumption 

that the climate over the next twenty to forty years will be much the same as 
the climate over the last twenty years. However, there is sound evidence that 
the climate and its variability is changing.  

Many of our human and natural systems are strongly influenced by climate. 

Climate can influence productivity and reliability of supply – for example of water 
– and there is an expectation that our cities and infrastructure will cope with 
severe weather events efficiently and safely. There is also an expectation that 

socio-economic development should be fast-tracked, often with little regard for 
the impacts of climate change.  

 

1.1 Strategic Setting 

Our climate is changing 

Momentum for a change in climate conditions is already established despite the 
mitigation programmes implemented by various international governments 

designed to cut greenhouse gas emissions that drive climate change. The 
evidence for shifts in climate patterns is solid (an IPCC, 2007 report was 
unequivocal about this) and this in turn has further effects and impacts on social 

structures and systems. As greenhouse gas concentrations in the atmosphere 
intensify, more changes are likely with increasing risk of critical thresholds and 

balances in systems and sectors being exceeded. Whilst science is not yet able 
to tell us where all the critical thresholds lie, we do know that climate is 
changing and we do have the ability to make informed judgements about when 

we will cross over into the realm of dangerous climate effects, as long as these 
involve social, political and economic as well as scientific considerations.  
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There is now general international scientific agreement that there is a discernible 
human influence on global climate (IPCC, 2007). Climate change is not just 

about a simple trend toward global warming. The knock-on effects of the 
increasing temperature of the lower atmosphere will impact upon all aspects of 

the physical environment, influencing rainfall patterns, wind, sea level, 
ecosystem processes and the frequency of severe weather events.  

The best available scientific information further indicates that we are locked into 
a certain degree of climate change - a large volume of greenhouse gases have 

already been emitted into the atmosphere and there is a strong continued 
growth in global emissions. This means that adaptation to climate change is 
unavoidable. The Vulnerability Assessment3 and other analyses conducted as a 

basis to developing this Response Strategy identified the range of natural, 
productive and economic systems that will be impacted by climate change.  

The extent of the change is difficult to assess and predict on a national and 
regional basis, but what is clear is that the global climate is changing, that the 

rate of change is accelerating and that these changes will have an increasingly 
significant impact on Uganda‘s environment, businesses and communities.  

It is important to understand these risks and to monitor the progress of climate 
change as well as our responses. Governments and decision makers need to 

identify priorities so as to minimise the disruptions and losses that can result 
from changing climate patterns.  

This strategy has identified sectors, systems and regions in Uganda where 
adaptation is a high priority. However, it is important not to lose sight of the fact 

that climate change impacts could have macroeconomic effects extending 
beyond those systems, sectors and regions. 

Climate change will impose direct costs and possibly even confer a smaller 
number of benefits on Uganda‘s economy. Costs are likely to arise from a 

number of the biophysical impacts related to Uganda‘s water resource sector 
described in the Vulnerability Assessment as well as later in this strategy.   
Examples include increased infrastructure maintenance/replacement costs and 

higher insurance premiums due to more frequent and intense extreme weather 
events and possible loss of agricultural production due to more severe and 

frequent droughts.  

Indirect costs can also be expected, which are even more difficult to estimate.  

These include costs related to reduced environmental amenity and poorer health 
outcomes.  

Macroeconomic effects are not limited to the direct and indirect costs associated 
with climate change. A comprehensive analysis would also take into account how 

changes in the relative return on investment from different industries affects the 
pattern of economic activity and growth in Uganda and globally. 

                                       
3 OneWorld, March 2009 
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Finally, it is important to note that climate change will be only one of many 
factors affecting Uganda‘s economy and poverty levels in the future and that 

there is uncertainty attached to most if not all of these likely influences.  

 

 

Key issues in decision-making in response to climate change: 
Adaptation and mitigation 

There are numerous ways to respond to the threat of climate change, presenting 

a wide range of possible actions. Broadly, these responses can be categorised 
into two main types of climate change response: we can adapt our behaviour by 

accepting that our climate IS changing (adaptation responses), and/or we can 
invest in decarbonisation – i.e. mitigate through making a direct contribution to 
decelerating the rate of climate change (mitigation responses).  

Mitigation responses and strategies are those that aim to reduce (either globally 
or within a country) the amounts of greenhouse gas emissions (GHGs) that are 

currently driving climate change. Since carbon dioxide (CO2) is the largest 
component of GHGs, countries, cities and individuals measure their contribution 

to GHG emissions (and hence climate change) through measuring their ‗carbon 
footprint‘.  

The IPCC Third Assessment Report (TAR) explains adaptation (IPCC 2001) as 
follows: "Human and natural systems tend to adapt autonomously to gradual 

change and to change in variability. Human systems can also plan and 
implement adaptation strategies in an effort to reduce potential vulnerability or 
exploit emerging opportunities even further. Facilitative adaptation responses 

are those government actions that ―allow households, companies and lower 
authorities to adapt better, that is, to make (for example) appropriate planning 

decisions…”.  Facilitative adaptation is also known as ―enhancing adaptive 
capacity‖. 

There is no doubt that Uganda is on the receiving end of the effects of increased 
global greenhouse gas emissions and that the country is a relatively low 

contributor to the global problem. The argument for Uganda to focus primarily 
on strengthening her adaptive capacity is solid and this strategy considers 
mitigation responses where there is either a link to adaptation response and/or 

where there is a carbon finance opportunity worth securing.  

 

Climate change is a scientific issue and event. Responding to climate change 
however is far more about economic empowerment and strengthening 

resilience at a social, economic and ecological level. 
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International and national trends and initiatives 

 

International trends and initiatives 

The Kyoto Protocol (KP) came into force in February 2005 and the European 

Emissions Trading Scheme (ETS) was launched in January 2006. The flexible 
economic mechanisms such as the Clean Development Mechanism (CDM) 

provided for under the KP have seen considerable investment in the developing 
world in clean technology and renewable energy projects, thus assisting 
countries of the developed world to meet their emission reduction targets whilst 

creating opportunities for the developing world. However, African countries have 
not so far taken advantage of much of this funding. 

There has been an increasing focus in the international community on assisting 
the countries of the developing world to strengthen their adaptive capacity in 

response to the impacts of climate change. The much-publicised Stern Report, 
published by Sir Nicholas Stern in the United Kingdom in 2006 on behalf of the 

UK government, is a leading international example. Some of the report‘s key 
findings are summarised below:  

The scientific evidence of global climate change is overwhelming. Climate change 
will affect the basics of life: water, health, food production and the environment 

- and the poorest countries will be the hardest hit. The report estimates that a 
‗business as usual‘ approach to climate change will cost as much as between 5 
and 20% of global GDP every year and on that basis recommends that 

greenhouse gas emission reduction targets should be set at 25% below current 
levels by 2050 to mitigate this cost. It further recommends that the 

development of poor countries should not be compromised by developed 
world initiatives to reduce GHG emissions.  

The Review suggests an international framework that should include the 
following features: 

- support for emissions trading 
- support, cooperation and coordination regarding clean technologies 

- increased budgets for research and development 
- measures to reduce deforestation 

- support for adaptation measures, particularly in poorer countries. 

The UK Department for International Development (DFID) have designed and 
are presently implementing a five-year climate change support programme (of 

GBP 7.2 million) in the SADC region. The programme is strongly focused on 
adaptation responses. 

Uganda has submitted a 1st National Communication to the UNFCCC and as a 
Least Developed Country (LDC) has developed a National Adaptation Programme 

for Action (NAPA). Uganda is also a participant in annual meetings of the United 
Nations Framework Convention on Climate Change (UNFCCC) and related 

climate negotiations, including Conference of the Parties (COP) meetings. 
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A number of items on the international negotiations agenda affect Uganda 
directly and/or indirectly. Uganda, as part of the group of Least Developed 

Countries as well as part of the African Group, participated in the Bonn Climate 
Change Talks in June 20094 where the negotiation text for COP 15, to be held in 

Copenhagen in December 2009, was revised based on various negotiating bloc 
positions. The positions taken on the following key issues in Bonn are of 
relevance to Uganda and therefore to this strategy: 

 A shared vision for long-term cooperative action: South Africa, for the 

African Group, stressed the urgent need for new and predictable means of 
implementation, including support for finance, capacity building and 
technology. South Africa said the long-term goal must be underpinned by 

ambitious mid-term targets based on sound science.  

Uganda, for LDCs, said the shared vision should provide an aspiration and 
guide for all parties and people of the world. 

 Mitigation: The African Group stressed that Monitoring, Reporting and 
Verification (MRV) should consider national circumstances and that the 
decision to report should be unilateral. The African Group stressed the 

importance of support for MRV of both finance and Nationally Appropriate 
Mitigation Actions (NAMA). 

 Adaptation: South Africa, for the African Group, called for a 
comprehensive international programme on adaptation with scaled-up 

finance. 

 Finance: Many developing countries highlighted the need for: adaptation 

funding over and above existing ODA; as well as bridging the gap between 
available and required funding. They called for new, additional and 
predictable sources; and simplified access without conditionalities. Many 

developing countries requested that the text reflect the financing 
commitments of Annex II parties under the Convention. Developing 

countries also stressed the need for public financing, saying that the 
private sector and carbon markets should play a complementary role. The 
African Group stressed the need for an equitable governance regime with 

a financial mechanism under the authority of the COP. 

 Technology: Many developing countries stressed the need for public sector 
funding for technology transfer, with the African Group underscoring that 
for adaptation technologies in particular, public finance is critical due to 

lack of private sector interest.  

                                       

4 SIXTH SESSION OF THE AD HOC WORKING GROUP ON LONG-TERM COOPERATIVE ACTION UNDER 

THE CONVENTION (AWG-LCA); THE EIGHTH SESSION OF THE AD HOC WORKING GROUP ON FURTHER 

COMMITMENTS BY ANNEX I PARTIES UNDER THE KYOTO PROTOCOL (AWG-KP), AND THE THIRTIETH 

SESSION OF THE UNFCCC SUBSIDIARY BODIES; 1-12 June 2009, Bonn, Germany 
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 Annex I emission reductions (aggregate and individual): AWG-KP‘s work 
must focus on Annex I countries‘ aggregate and individual emission 

reduction targets. No common position on a mid-term collective range. 
Several (37) developing countries, including China, Brazil, India, etc. 

supported mid-term reductions of at least 40% from 1990 levels by 2020. 
They also proposed targets for individual Annex B countries for 2013-17 
and 2018-22. Some developing countries proposed an aggregate 

reduction of 45% from 1990 levels by 2020. 

 

National trends and initiatives 

Climate change specifically, on a national level, Uganda‘s Ministry of Water and 
Environment (MWE) established a national Climate Change Unit (CCU) in 2008, 

reporting to the permanent secretary of the MWE. The CCU has two key 
activities: 1) development of a national climate change policy for Uganda, and 2) 

coordination of the Uganda delegation to the climate change meetings and COP, 
including the COP15 to be held in Copenhagen in December 2009.5 

In a separate initiative, the Parliamentary Forum on Climate Change (PFCC) was 
established in 2008 under the chairmanship of Hon. David Ebong to address the 

environmental, social and economic pressures presented by global climate 
change. During 2009 various actions and decisions have been made. According 
to the PFCC's webpage, "The Forum has established a timeline of priorities and 

expected outcomes, to be adopted by and implemented by its members. These 
priorities include streamlining climate change issues into the national budget, 

creating a communications strategy, implementing a training program for all 
members so that in the long run the trickle down effect is to the constituencies 
that each member serves. A strategic Plan has been put in place but there is 

urgent need of funds to kick start the activities if Uganda is to actively 
participate in the forthcoming Copenhagen Conference. Uganda will yet again be 

at the mercy of those who will be well prepared. There is therefore urgent need 
for Uganda to actively participate in the preparatory meetings towards the 
Climate Change Conference in Copenhagen December 2009, the conference 

itself as well as post conference negotiations."6  

PFCC-Uganda‘s Programme Objectives are stated as the following: 

1. To increase public awareness on Climate Change and promote best 
practices that reduce emissions of Greenhouse Gases. 

2. To contribute to adaptation and mitigation measures that respond to the 
effects of Climate Change. 

                                       
5 Metzger 200x Water & Sanitation Sector Strategy - Section 2 - Sector framework draft revJM v2 
6 Source: The Parliament of Uganda: Parliamentary Forum on Climate Change (PFCC). Downloaded 

on 2 August 2009. 

http://www.parliament.go.ug/index.php?option=com_content&task=view&id=410&Itemid=138 

http://www.parliament.go.ug/index.php?option=com_content&task=view&id=410&Itemid=138
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3. To raise awareness about and support for the economic and sustainable 
development opportunities associated with accessing carbon credit 

markets. 
4. To promote gender and public health issues in the reduction of emissions 

of Greenhouse Gases and the country‘s adaptation to the effects of 
Climate Change. 

5. To establish a Parliamentary information help desk on climate change and 

associated environmental issues. 
6. To create linkages at national and international levels that can promote 

global action on Climate Change. 
7. To promote and harmonize Climate Change responses at both the national 

and local levels. 

8. To promote information exchange, policy dialogue and action between the 
different stakeholders in Uganda, regionally and internationally. 

9. To monitor, evaluate and disseminate reports on the performance of 
institutions responsible for implementing Climate Change programmes 
and to hold them accountable to Ugandan citizens. 

10.To take whatever action is necessary to develop and enhance the capacity 
of the Forum to achieve its objectives. 

The forum currently has about 80 members, including MPs, development 

workers and members of the public. 

 

An important trend (not directly related to climate change) to take into 

consideration in the climate change response of the water resource sector is that 
Uganda has adopted the principles of Integrated Water Resource Management 
(IWRM). This means that Uganda has adopted a decentralised approach to water 

resource management, although this is more evident on paper than in action as 
at mid-2009. For example, Uganda‘s National Water Policy (1999) as well as 

several regional accords including the EAC Development Strategy (2006-2010) 
and the Protocol for Sustainable Development of the Lake Victoria Basin (2003) 
all formally acknowledge the subsidiarity principle, that is to say that water 

should be managed at the lowest appropriate levels, where the catchment is the 
desired level.  

 
Climate change adds significant momentum to the argument to implement IWRM 

and to move from policy to action. The IWRM principles therefore underpin 
Uganda‘s Water Resource Sector Response Strategy and Action Plan, which 
aims, in part to ensure that these principles are integrated and ―actioned‖.  

 

1.2 Identifying priorities within a risk and vulnerability 

framework 

Climate science, expert analysis, stakeholder consultation and a review of 
relevant processes and international ‗best practice‘ (for example, Integrated 

Water Resource Management (IWRM) principles and frameworks) has informed 
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the process of prioritising Uganda‘s most vulnerable systems, sectors and 
regions.  

 

What climate change means for development in Uganda 

Economic growth is considered a means to development – one that is likely to 
continue to be used in the foreseeable future. Economic growth and poverty 

reduction is of primary importance to the government of Uganda and is a key 
element of national development efforts. It is widely accepted that developing 
countries (in particular Least Developed Countries) are the most vulnerable to 

climate change impacts as: 

 They are closer to the margin of tolerance (for temperature and 
precipitation changes (more drought and flood prone areas) 

 Their economic structures are not diversified, particularly where countries 
such as Uganda have the larger share of their economy in climate 

sensitive sectors such as agriculture 

 They often suffer from poorer nutrition and health infrastructure with 

consequently higher losses of human life. 

Unchecked climate change will undermine development goals (including the 

MDGs) and economic growth in Uganda. This is because Uganda‘s agricultural 
production and access to food is projected to be severely compromised by 

climate change. Despite remarkable economic growth registered by Uganda in 
recent years, one key setback remains persistent food shortages and a high level 

of undernourishment, with one out of five persons being undernourished 
(National Investment Brief, 2008).  

Agriculture is the mainstay of Uganda‘s economy. Most farming occurs on 
traditional subsistence farms. Only 10% of the total irrigable area (estimated to 
be about 90,000ha) is equipped for irrigation and only 65% of that is actually 

irrigated. Most of Uganda‘s agriculture is therefore rainfed and the increase in 
the incidence of droughts, combined with increasing food demand is already 

placing pressure on food security and water resources. In recent decades, 
periodic famine has become common across many parts of the country, 
attributed in part to erratic rain seasons resulting in poor harvests. To further 

illustrate Uganda‘s vulnerability to temperature rise, a modelling study by GRID-
Geneva showed that a 2 degrees Celsius rise in temperature would lead to a 

decrease of 85% in the area suitable for growing Robusta coffee, a situation that 
could severely impact on Uganda‘s economy. 

The government‘s response has been to initiate several national programmes to 
address, inter alia, infrastructure, institutional and other constraints to 

production, processing, storage and marketing of agriculture product and 
general improvement of national food security.  
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Food security in Uganda is also affected by decreasing fisheries resources in her 
larger lakes, particularly Lake Victoria, due to increasing water temperatures, 

possibly exacerbated by continued over-fishing.  

Energy is also impacted by water stress, for example dropping levels in Lake 
Victoria. As it is today, Uganda is not able to meet growing demands for 
electricity, which is expected to increase 3-5 times over the next 30 years (IISD, 

February 2008). Wood fuel continues to be the main fuel source, leading to 
increased deforestation and making forest management increasingly difficult.  

Land and water resources, as well as the livelihoods of communities dependent 
on these resources, are particularly vulnerable to climate change. 

Furthermore, temperature rise is thought to be behind the increase in morbidity 
and mortality of malaria in Africa. Malaria incidences in Uganda highlands today 

are 30 times higher than at the start of the 20th century.  

 

1.3 Vulnerability of Uganda’s water sector to climate 

change 

“...a key to effective adaptation is to focus on the priority areas instead 

of trying to address every individual concern.” (OneWorld, March 2009) 

Climate change and variability have already been observed in Uganda and are 
projected to increase considerably over the course of this century (see for 
example the Ugandan NAPA, and Prof. Kabasa‘s report [ibid]). Impacts of these 

changes are manifesting in various forms, most notably intensifying floods and 
droughts and observably-changing growing seasons.  All sectors of Uganda‘s 

economy are being affected and will continue to be affected, including water, 
agriculture (and natural food producing systems), health, energy and natural 
ecosystems. Since water is central to all these sectors, the Directorate of Water 

Resources Management is responsible for identifying potential water-related 
vulnerabilities and for implementing and enabling adaptation to climate change 

within its sphere of influence. 

The Vulnerability Assessment (March 2009) led by OneWorld identified key 

water-related and cross-sectoral climate change vulnerabilities in Uganda. The 
Assessment concluded with recommended focal points for adaptation, which 

were later explored in the Adaptation Strategy and Action Plan. The main areas 
of vulnerability identified were: 

 institutional (institutional arrangements and capacity) 

 fluctuations of Lake Victoria‘s water levels 

 water quality and human health, particularly on lake shorelines near 

urban areas or river mouths 

 generating electricity from hydropower 
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 potential over-exploitation of groundwater by agriculture 

 limited data, information and technology to provide critical information for 
optimal decision-making and policy-making 

 transboundary issues (potential conflict over water resource management 
in the Nile Basin). 

The resulting recommended focus areas for the Adaptation Strategy and Action 
Plan are: 

 Establish an institutional network in line with Integrated Water Resources 

Management (IWRM) principles that enables active community 
participation in water resources management and climate adaptation, and 
raises awareness of water and climate issues; 

 Improve fisheries catch quality especially from Lake Victoria.  Declining 

water levels lead to stranded jetties, which makes them inaccessible to 
fishing boats and compromises fish catch hygiene and affects the handling 
of the supply chain.  Export-quality fish are contaminated by bacteria 

when dragged through poor-quality lake-edge waters.  Rejection of the 
catch (by European buyers) leads to increased post-harvest losses 

(Europe is the major export market for Lake Victoria commercial fisheries 
and is the major source of forex for Uganda after tourism).  Exports 
reached US$ 143 million in 2006/2007.  Discussions on water quality are 

the focus of most discussions between DWRM and Ministry of Agriculture, 
Animal Industry and Fisheries (MAAIF).  Broadly, possible solutions 

include improving the quality of water entering the lake, or extending 
jetty and pier infrastructure out beyond the polluted lake edge, if feasible.  

 Improve human health through better management of water quality, both 
surface water and groundwater; and 

 Work with the Water for Production programme in order to secure surface 
water as a natural asset through appropriate management actions. WfP 

refers to development and utilisation of water resources for productive use 
in crop irrigation, livestock, aquaculture, rural industries, wildlife, 
recreation, hydropower generation, transport, commercial uses, and 

security. It is a shared responsibility between the MWE and other relevant 
line ministries. The MWE is responsible for ―off farm‖ activities whilst the 

MAAIF is responsible for ―on-farm‖ activities in respect of irrigation, 
livestock and aquaculture.  The mission statement for the sub-sector is 

the cost-effective development and provision of water supply of reliable 
quantity and quality for multipurpose uses, thereby increasing the overall 
crop, livestock, wildlife and fish production especially in the semi-arid and 

drought prone zones. This includes the infrastructure planning and 
development of multi-purpose bulk water facilities. From a climate change 

impact perspective, strengthening irrigation capacity and improving 
transport and access to market is a priority in the WfP with benefits for 
reducing the sector‘s over-dependence on rain fed agriculture and 
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improving road and transport infrastructure that is severely impacted by 
floods.  

 

These focus areas were further reviewed in the light of feedback in the 
Vulnerability Assessment Workshop and in relation to practical potential 

solutions. DWRM is already engaged in funded IWRM projects and the IWRM 
principles and framework have been adopted, if not yet implemented.  This 

adaptation strategy is underpinned by IWRM and strengthens the need for 
implementation. The themes of improved fisheries product quality, improved 
human health (through better water quality) and collaboration with Water for 

Production are considered as important focus areas for the adaptation strategy 
for Uganda. A willingness to engage inter-sectorally is necessary for these 

approaches to prove successful. 

 

Please refer to the full Vulnerability Assessment of Ugandan Water 
Resources to Climate Change report submitted on 10 March 2009, 

hereafter referred to as Vulnerability Assessment, 2009. 

2. The Ugandan water sector response to 

Climate Change 

Response to climate change 

Uganda recognises the need to respond to climate change and acknowledges 

that she is locked into a certain degree of change, whatever the international 
community manages to achieve in reducing greenhouse gas emissions and thus 

the effects of global warming7. The country is already an active participant in 
international climate negotiations, as part of the Africa Group and as part of the 
Least Developed Countries Group.  

Uganda‘s primary vulnerability lies in her significant dependence on agriculture 
for the economy as well as for livelihoods. Evidence for strengthening resilience 

by improving water access and supply to this sector and reducing the 
dependence on rain fed agriculture is overwhelming. Although Uganda may 

appear to have significant freshwater resources, the impacts of climate change 
and variability, already perceived, mean that water is increasingly not accessible 

at the right time and in the right place.  

                                       
7 Government of Uganda, G. (2002) Initial National Communication of Uganda to the Conference 

of Parties to the United Nations Framework Convention on Climate Change, Technical report, 
Government Uganda; Uganda's, Africa's and the LDC groups' contributions to the Negotiating Text 

of the UNFCCC as prepared in Bonn, Germany, June 2009 
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It is for this reason that a response strategy and action plan is being developed 
by the Department for Water Resource Management (DWRM), with strong inter-

sectoral linkages, for example agriculture, health and energy. This strategy 
and action plan therefore focuses on water resource management in the 

face of climate change and how water resource management affects key 
sectors dependent on effective water resource management.  

 

2.1 Response strategy objectives 

The DWRM aims to strengthen resilience to climate change and Uganda’s 
adaptive capacity in both the national economy and in vulnerable 
communities. It further aims to maintain the country’s status as a low 

greenhouse gas emitter, as appropriate.  

Uganda generally emphasises policy frameworks as a cornerstone to 
development and response strategies. For example, the Government‘s Poverty 
Eradication Action Plan (PEAP)8 places emphasis on policy frameworks to 

modernise agriculture in order to boost production and household income and to 
improve competitiveness to develop the private sector. In 2007, the Government 

outlined a Plan for the Modernisation of Agriculture (PMA), a framework for 
setting out the strategic vision and principles for using transformation of the 
agriculture sector as a means to eradicate poverty.  

From a water sector perspective, the comprehensive National Water 

Development Report (NWDR, 2005) provides an overview of the status of this 
sector, outlines the challenges of providing and delivering water for different 
uses, and highlights the state of the country‘s freshwater resources. It also 

discusses the broader water management challenges, including amongst others, 
Coping with Water-related Disasters. Moreover, Uganda‘s water sector has 

adopted and is in the process of implementing the internationally agreed 
principles of Integrated Water Resource Management (IWRM) as a framework for 
sustainable water resource management.  

An overarching objective for the climate change response strategy is therefore to 

ensure that climate change is well-integrated in these and other relevant policy 
frameworks so as to adequately build climate change resilience in the economy 
as well as at a livelihoods level throughout Uganda.  

The goals and envisaged outcomes of DWRM‘s Climate Change Response 

Strategy are: 

 Maximised and strengthened water resources – For example, 

establish a cohesive water supply, through strengthened irrigation 
capacity, and infrastructure management programme that integrates 
climate impacts and risks.  

                                       
8 Due to be replaced at the end of 2009 
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 Improved knowledge and monitored progress – Establish a focused 
climate change and weather information programme. 

 Developed and managed resources for a vibrant economy: Establish 
clear linkages between agriculture, land stewardship, livelihoods and the 

economy – land care and resource conservation (e.g. wetlands); 
development planning and livelihoods – strengthening social systems and 
increasing the capacity to cope, and shorter term gradual adaptation with 

space for dealing with higher probability extreme events and disasters. 
 Focus on human health – clear links between climate change, water 

and improved human health, minimise the impacts of climate change on 
human health, strengthen human health systems. 

These will be achieved through: 

 Providing a co-ordinated, consistent, timely and effective response to the 

complex issue of climate change and its impacts.  
 Acting now and into the future through planning, adaptation and 

mitigation to respond to the changing climate of Uganda and the rest of 

the world. 
 Identifying and taking advantage of opportunities that may emerge from 

our changing climatic conditions. 
 Building community awareness and understanding of climate change 

issues and the likely consequences for the country and actively involving 

the community in that response – thus driving behavioural change. 
 Investing for the short, medium and long-term in building national and 

livelihood level climate resilience. 

The objectives in developing the Response Strategy and Action Plan for the 
DWRM are the following: 

 Continuously update identified key vulnerabilities in Uganda, with 

particular reference to water resources and its links with other key 
sectors. 

 Continuously update identified risks and vulnerabilities of these sectors 

and impacted communities to the identified climate change effects. 
 Continuously identify, evaluate, cost and prioritise specific achievable 

adaptation and mitigation responses to the effects of climate change in 
Uganda‘s water resources. 

 

Guiding principles of DWRM’s Climate Change Response 

Strategy 

The Department for Water Resource Management will take the main leadership 
role in the coordination of Ugandan adaptation and mitigation strategies, and will 

participate in national policy development and programmes. The response 
Strategy and Action Plan is underpinned by nine guiding principles: 
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Principle # 1: Government leads by example 

The proposed Climate Change Response Strategy and Action Plan is extensive, 
cross-cutting and entails a large number of government institutions, private 

enterprise sectors, research institutions and all communities – including the 
most vulnerable. The challenges involved in achieving the success of this 
response to climate change are not inconsiderable and in many respects the 

DWRM is taking a lead in that it is developing a response strategy that although 
centred on water resource management, cuts across sectors and can act as a 

point of departure and as a clear guideline to the country‘s responses to climate 
change challenges.  

Through this Strategy and Action Plan, the DWRM with its various departments 
and local authorities, will take the lead in coordinating Uganda‘s response to the 

complex issues of climate change. This will be through cooperation with research 
institutions and private enterprise as well as other government departments and 
agencies. However, the onus is on government to initiate, manage, oversee, 

support and monitor all aspects of the Strategy and Action Plan. It is envisaged 
that to implement the Strategy and Action Plan successfully, innovative 

institutional structures and arrangements will be required. 

 

Principle #2: Cross-sectoral institutional arrangements & IWRM 
enforcement 

Since climate change affects all sectors, the nature of the DWRM‘s response 
thereto (and therefore the Strategy and Action Plan) are by definition also cross-

cutting. The effective facilitation of the Draft Strategy and Action Plan is 
dependent on appropriate institutional arrangements that allow implementation 
across different sectors. Institutional arrangements in Uganda do not currently 

facilitate a cross-cutting integrated response to climate change. Some of the 
responses and actions suggested in the Strategy and Action Plan require 

cooperation across government departments, such as water, energy, agriculture 
and health, for example in the proposed biogas solution. For example, the 
coordination of a country-wide waste management solution that resolves water 

sanitation, human health and energy issues requires the buy-in of individual 
municipalities as well as water and health departments. (See Appendix: Funding 

Proposal for Biodigester.) In such cases it would be necessary for DWRM first to 
identify which authority would be responsible, or jointly responsible with DWRM 

for the oversight of this solution across the country. Furthermore, the budgetary 
requirements for implementation of this solution may also require Treasury 
approval. Funding options may be available through other departments for 

example Agriculture, Forestry. The Water Management Zone (WMZ) teams are 
also important to implementation and at the same time, are aligned with the 

IWRM framework. 

In some cases Local Authorities will be the organisations responsible and most 

suited for carrying out particular actions, either with the DWRM, or under the 
DWRM‘s leadership. For example Key Outcome #5 includes the improvement of 

farmers‘ access to markets, particularly where roads have been damaged or 
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become impassable through flooding. This action should take place in any case, 
but under DWRM‟s leadership as part of an IWRM climate change strategy, the 

IWRM principle related to flood damage and strengthening of structures 
vulnerable to floods would make DWRM‟s case stronger.  

IWRM principles, already adopted in Uganda‘s water resource sector, provide a 
solid framework for cross sectoral institutional arrangements in managing 

Uganda‘s water resources under climate change scenarios. For example, the 
DWRM 2009 Catchment Management Discussion Paper (Draft, January 2009) 

gives the following examples of WRM activities that can be managed/developed 
through catchment-based/decentralised approaches, that are applicable to the 
water resource sector climate change strategy: 

 

 Water for production: Bulk water storages/transfers and rain water 
harvesting, some of which are already implemented by the DWD. 

Improved assessment, planning and coordinated/optimised development 
may be anticipated with decentralised WRM. 

 Irrigated agriculture: Small and large scale irrigation agricultural 

development projects normally involving regional-scale investments. 
 Soil and water conservation: Management of agricultural land 

degradation, and subsistence farming and small-scale activities through 
community-based, improved land and water use practices. 

 Fisheries management: Protection of native and subsistence fisheries and 
sustainable development of aquaculture. 

 Hydropower: Regional/catchment planning, assessment, regulation and 
implementation of small-scale (i.e. mini/micro-hydro typically < 10MW) 

and national planning, assessment and regulation of large scale 
regional/national hydroelectric projects (e.g. Bujagali Falls). 

 

Principle # 3: Take action now 

Uncertainty about the nature and magnitude of the impacts of climate change 
underlies the need for targeted ongoing research that will remain an 
underpinning component of action with respect to climate change impacts and 

adaptation and mitigation responses. However, deferring action until all 
questions are answered is not responsible and a range of actions can be put in 

progress now, averting serious future damage and/or preventing the need for 
more costly remedial action in the future.  

 

Principle # 4: A risk-based approach 

Planning for climate impacts risks is a central theme to adaptation and the 
DWRM intends to take a proactive approach with a focus on risk minimisation 

while offering protection to the country‘s most vulnerable communities, 
maintaining livelihoods and ensuring general population health and safety 

through planned responsive action.  
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Principle # 5: Communities are key stakeholders 

It is particularly important to increase community awareness and understanding 

of potential climate change impacts. It is also essential to take the lead in 
informing the community about these impacts, as well as about possible 
adaptation and mitigation strategies based on risk management principles. 

Actions identified will take place across the broad areas of: 

 Adaptation 
 Land use / land stewardship and Infrastructure Planning 
 Population and Community Health and Safety 

 Livelihoods 
 Mitigation 

An integrated Communications Strategic framework has been developed as 
a basis for developing a comprehensive climate change response strategy and 
action plan communication strategy.  This will support and communicate various 

aspects of the Strategy and Action Plan to all stakeholders.  

 

Principle # 6: Climate change response aids poverty reduction  

The objectives of the Strategy and Action Plan have been developed with 
consideration to Uganda‘s Poverty Reduction Strategy (currently being 

reconstructed) and principles of Sustainable Development.  This is all against the 
backdrop of the researched and projected impacts of climate change and the 

identified risks and vulnerability in Uganda9. The strategy particularly recognises 
the role of water resources in Uganda‘s socio-economic development as well as 
the role of agriculture in Uganda‘s economy and livelihoods. The objective is to 

minimise the impact climate change will have on Uganda’s ability to 
achieve the Millennium Development Goals (MDGs) as well as PEAP 

(soon to be replaced with a revised national Poverty Alleviation 
Strategy). 

 

Principle # 7: Adaptation and mitigation go hand in hand 

The differentiation between mitigation and adaptation responses to climate 
change is often confusing when it comes to implementation. Uganda is a low 

greenhouse gas emitter and therefore not a driver of global warming. However, 
the country is on the receiving end of impacts, for example in increases in 

intensity and frequency of extreme events and therefore must take a risk 
management approach and adapt to the impacts of climate change.  

                                       
9 Vulnerability Assessment Report for DWRM, Uganda, March 2009 (OneWorld Sustainable 

Investments) 
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The distinction between adaptation and mitigation responses is not always clear-
cut. For example, climate change is likely to increase the occurrence of extreme 

weather events such as droughts and floods, which will lead to increased 
flooding of pit latrines. One solution to this problem is to install biogas digesters 

in the more densely populated rural areas of Uganda, particularly in the livestock 
‗belt‘ where animal waste will augment the feedstock supply into the digesters. 

The digesters will utilise human waste and at the same time will provide an 
alternate, decentralised source of energy to communities. The latter means that 

biogas projects will qualify for funding under the Clean Development Mechanism 
(CDM), essentially established as a climate change mitigation mechanism 
available to developing countries where such projects reduce the country‘s 

greenhouse gas emissions. Thus an adaptation to water sanitation and human 
health impacts of climate change also has mitigation benefits with a possible 

source of funding.  

 

Principle # 8: Effective response to climate change requires 
strengthened public private partnerships 

The private sector is a critical actor in climate change response – as an investor 
and as a vulnerable community. Ultimately, it is likely that the private sector will 

fund a significant portion of climate change responses, as climate change will 
impact on their ability to operate and remain productive. This however will take 

time and initial technology funding will need to be stimulated by public sector 
investment.  They are a significant water user and often compete for water 
resources. The public sector is central to policy development, monitoring and in 

communication and awareness raising.  Solutions will also be funded from time 
to time by national treasury through sector and cross sectoral budgets and the 

public sector is likely to play a significant role in accessing international funding 
mechanisms. Effective partnerships between the private and public sector are a 
critical success factor in Uganda‘s climate change response strategy and in 

particular in the implementation of the action plan. 

 

Principle # 9:The water resource sector response influences Uganda’s 

strengthened voice in international negotiations related to climate 
change 

Uganda already has experience of and is a participant in international climate 
change negotiations of the UNFCCC (as discussed in the section headed 

International and national trends and initiatives earlier in this report). Uganda is 
a member of both the Less Developed Country (LDC) group and the African 
Group, and has the opportunity of making its voice heard on various platforms 

during UNFCCC negotiations. To this end, it is important that Uganda develops 
its positions within the various blocs of which it is a member, and that it is well-

prepared and is able to present its views with confidence. This is particularly 
important for the upcoming COP 15 in Copenhagen in December 2009, when a 
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number of important decisions will be taken that are likely to affect Uganda and 
other African countries. 

 

3. Strategy Overview and IWRM 

A climate change solution for Uganda requires an integrated approach to water 
resource management (IWRM), based on internationally accepted IWRM 
principles. Given identified vulnerabilities in Uganda, the key strategic outcome 

must be to reduce dependence on rain fed agriculture, thus reducing risk 
through limiting exposure to floods and droughts. One way of reducing 

dependence on rainfed agriculture is to invest in infrastructure such as irrigation 
and water storage facilities. An integrated approach however, which is identified 
as a critical success factor in Uganda‘s climate response strategy and action 

plan, considers crucial issues that may provide levers for different futures, to 
include: 

 

 Expansion of irrigated agriculture  
 Increasing the productivity of land and water – more crop per drop 

 Increasing storage 
 Valuing ecosystem functions 
 Supporting innovation and simple solutions (e.g. rain water harvesting) 

 Increasing cooperation in the Nile river basin, as a shared, transboundary 
basin 

 Increasing cooperation in the shared Lake Victoria 
 Implementing reformed water management institutions. 

 

The objective is to produce more food with the same amount of water, 

and at the same time, reduce dependence on rainfed agriculture 

 

Expansion of irrigated land 

The World Water Vision published by the World Water Council in 2000 is based 
on 40% more food being produced (partly from rainfed agriculture), with only 

9% more water consumed from irrigation.  

There are conflicting views on the value of a strategy that focuses on expanding 

irrigation. A conventional view in agriculture, based on the need to produce food 
for a growing population is that irrigated agriculture will have to keep pace, 
requiring an expansion of 20-30% in area by 2025. The contrasting view of 

environmentalists (and other stakeholders) is that dam building and irrigation 
investments be slowed down, limiting irrigation expansion by 5-10%. Considered 
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alone, neither view is particularly attractive for Uganda. The conventional 
alternative on the one hand would mean a significant financial investment in 

water infrastructure, a portion of which would involve building large dams. This 
holds the severe risk of causing the deterioration of ecosystems, already under 

threat from climate change. On the other hand, reduced irrigation expansion 
plans are likely, under climate change, to increase dependence on rainfed 
agriculture (assuming unimplemented policies), resulting in food shortages and 

rising food prices. In Uganda (as is the case in much of sub-Saharan Africa), 
there is very little irrigation, and expansion therefore seems warranted, 

particularly in the light of the relatively high national rainfall and large surface 
water resources. The IWMI research of 2007  shows that doubling the irrigated 
area in sub-Saharan Africa would increase irrigation‘s contribution to food supply 

from only 5% now to 11% by 2050 (IWMI, 2007)10. This does not include the 
added benefit of reduced risk to production under climate change. 

There is therefore every motivation to implement policies that make food 
production and water resource management more sustainable and to take a fully 

integrated approach to managing water resources in Uganda.  

 

Increasing the productivity of land and water – more crop per drop 

The more food Uganda produces from the same amount of water, the less 
investment will be required for infrastructure and the lower the environmental 

risk that will need to be managed.  Under a climate change scenario of 
increasing temperatures and changes in precipitation, both of which for Uganda 

mean, amongst other impacts, increases in intensity and frequency of floods and 
droughts, hope lies in closing the gap in agricultural productivity, a strategy 
identified in Uganda‘s Water for Production Programme. This really means 

realising the unexplored potential that lies in better water management, along 
with changes in production techniques, and in policy implementation.  

Uganda has a strong policy framework that is sophisticated and integrated, 
providing a solid framework for implementation. There is however an 

implementation gap, partly attributable to inadequate human resource and 
financial capacity (see the Making it Happen section).  Even with climate change, 

Uganda is likely to have enough freshwater to produce food for all its people. 
The challenge lies rather in having water in the right place at the right time – 
but this will become increasingly hard to overcome as droughts and floods 

intensify.  DWRM and related sectoral departments such as agriculture must take 
action now before opportunities to do so are lost.  

                                       
10 Water for food, Water for life: A Comprehensive Assessment of Water Management in 

Agriculture. Ed. D. Molden. © International Water Management Institute, 2007. 
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Water for Food, Water for life (IWMI, 2007)11 indicates that up to 75% of the 

additional food needed (globally) over the next decades could be met by 
bringing the production levels of low-yield farmers up to 80% of what high-yield 
farmers get from comparable land. Better water management plays a key role in 

bridging the gap. This comprehensive assessment of water management in 
agriculture goes on to say that the greatest potential increases in yields are in 

rainfed areas, which is where most of world‘s rural poor live and where 
managing water is the key to such increases. Put another way, better water and 
land management in these areas can reduce poverty and increase productivity.  

Taken overall, the above means two things: firstly Uganda will need to expand 

the amount of land it irrigates as sustainably as possible, in order to mitigate the 
climate-related environmental impacts. (Currently only 10% of the total irrigable  
land (estimated to be about 90,000 ha) is equipped for irrigation and only 65% 

of that is actually irrigated.) Secondly, focused change along with 
implementation of already sound policies provides scope to improve production 

on existing irrigated lands as well as in rainfed areas.  ―In sub-Saharan Africa, 
comprehensive water management policies and sound institutions would spur 
economic growth for the benefit of all.‖ (IWMI, 2007) 

Agriculture is the largest water user in Uganda. It is also the food basket of the 

poor and the mainstay of the economy. All of this is threatened by climate 
change and is already under threat by climate variability. Under a climate 
change scenario, the necessity for a two-pronged focus on payment for water 

services and accountability of water managers to users is stronger than ever. 
Payment for water services includes the valuation and inclusion of the cost of 

services provided by ecosystems such as catchment areas. Related management 
and technical options to improve productivity include: 

 Improving crop varieties to increase water use efficiency and drought-
resistance 

 Crop substitution 
 Improving cultural practices such as better soil management and 

fertilisation 

 Improving irrigation water management and technologies 
 Better water allocation management. 

 

Better management of rainwater, soil moisture and supplemental irrigation is 

central to assisting the rural poor, who are affected by variable rainfall, dry 
spells and droughts. This is because it cuts the yield losses from dry spells; it 

gives farmers the security they need to invest in inputs such as higher yielding 
varietals and it allows farmers to grow higher value crops such as vegetables or 
fruits. Fruit for example is a sound option for Uganda, being generally more 

resilient to dry periods than annual crops.  

                                       
11 Water for food, Water for life: A Comprehensive Assessment of Water Management in 

Agriculture. Ed. D. Molden. © International Water Management Institute, 2007. 
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Increasing water storage capacity 

Development of additional water supplies is a core strategy of the WfP 

programme and is an even more critical strategy under a climate change 
scenario. The lengthening gap between rainfall events and the increased 

devastation of floods means that water storage (and food storage through 
developing value-add agricultural products) is crucial if water is to be available in 

the right place at the right time. Small scale storage facilities are more 
conducive to sound environmental management and less capital intensive than 
dams. The valley dam concept proposed in the WfP programme is an optimal 

solution.  

Other storage options to consider in Uganda are small scale traditional 

technologies such as rainwater harvesting and water storage in wetlands. In 
addition, techniques and institutional mechanisms are required to recharge 

ground water aquifers. As a departure point though, Uganda needs to map her 
groundwater resources so as to understand exactly what resource is available 
there.   

 

Valuing ecosystem functions 

Services provided by freshwater ecosystems include aquifers, irrigation, 
industrial use, waterway transportation, recreation, and watersheds and 

wetlands that also function as flood control (the latter being critical in Uganda). 
Whilst the value of these services is sometimes difficult to quantify, it is certainly 
significant (globally estimated at trillions of USD annually). The impacts of water 

resource use and development on ecosystems should not therefore be 
underestimated and strategic management of ecosystems must happen from a 

community to a river basin scale if benefit is to be optimal. This means that a 
variety of measures should be taken ranging from a return to traditional 
practices of community-based water harvesting and storage methods to the 

control of siltation by reducing erosion upstream; joint planning for hydro-power 
generation and dry-season irrigation through to protecting Uganda‘s ecosystems 

through integrated water resource management (IWRM) at a Nile Basin level. 
The latter includes full cost pricing for water services (Guiding principle # 9) and 
reformed water delivery and waste water disposal management.  

 

Supporting innovation and simple solutions 

Research activities and the resulting adoption of practices suggested by research 
are an important component of increasing productivity and reducing dependence 
on rainfed agriculture. This requires Communication, Education and Public 

Awareness (CEPA) of communities, commercial farmers and industry to enable 
them to bring about the necessary changes needed to improve productivity of 

land and water, at the same time as reducing climate risks. The objective of a 
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CEPA programme should be to educate people as to the value of water 
in a climate constrained environment. 

This in turn will incentivise users to conserve and/or to invest in innovative 

solutions and technology. 

 

Increasing cooperation in the Nile river basin, as a shared, 
transboundary basin 

Uganda is an important country in the Nile River Basin and is under close 

neighbouring country scrutiny as her actions and decisions have considerable 
downstream impacts. International experience has demonstrated that shared 
water resources can be a source of cooperation rather than conflict. Cooperation 

is essential if ecosystems are to be managed at a basin scale. Communicating 
the water resource climate response strategy to neighbouring countries, with 

demonstrated consideration of the transboundary impacts of Uganda‘s proposed 
adaptation responses could foster cooperation through building confidence. The 
ongoing sharing of data that includes reporting on monitoring the progress of 

climate change will also contribute to cooperation through confidence building.  

 

Implementing reformed water management institutions 

DWRM as the custodian of water resources in Uganda is, and will remain, the 
country‘s main driver of reform. Reform is also however required within the 

DWRM, along with capacity building and skills transfer. Again, Uganda has 
responded to calls for implementation of IWRM principles through for example, 

decentralisation, integration and improved governance, constitutionally and 
through related policy frameworks. However, implementation remains a 
challenge, and a review of already present climate change impacts renews the 

impetus for implementation.  

 

4. DWRM’s Climate Change Strategy and 

Action Plan: Overview 

 

The adaptation-based strategic response and action plan for the DWRM is 
developed against the key strategic outcome of Uganda‘s effectively adapting to 
an inevitable degree of climate change through managing risks and minimising 

the negative impacts of climate change (regardless of current and future action 
to reduce greenhouse gas emissions). This will be achieved through inputs, 

activities and outputs that recognise that adaptation is vital and must start now.  
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The Strategy and Action Plan requires a range of actions (inputs, activities and 
outputs) that are designed to achieve the stated outcomes. Each action is 

recommended after consideration of the following aspects: 

 the problem 
 the solution 
 the mitigating impacts (economic, social, environmental and livelihood) of 

taking the action.  

The Ugandan DWRM Climate Change Action Plan is based on a set of integrated 

cross-sectoral planning and implementation programmes. These programmes 
include both mitigation and adaptation responses in the following 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) 

 Water for Production. 

The strategy and action plan overview is illustrated in Figure 12. 

These action areas are supported by the following activities and inputs (further 
detailed in the ―Making it Happen‖ section later in this strategy): research 

component, monitoring, education and involvement, strengthening of 
institutional arrangements, and capacity building. 
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Figure 12: Integrated Water Resource Management and Climate Change Response diagram  
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4.1 The Action Plan 

The action plan facilitates the implementation of the Strategy and is built on 

thematic focus areas defined in the strategy (such as Water for Production; 
Strengthened Fisheries). 

 

The response options matrix 

This strategy has gone through a process of identifying a number of adaptation 

responses to climate change impacts for the DWRM in Uganda. These 'action 
items', together, support the strategy and are outlined in the response options 

matrix. The matrix considers the following key aspects of each identified action 
item: 

 Action project description 

 Identified action custodian or custodians - The action custodian is the 
organisation, department or body that will carry out the action or be 
responsible for the action. Some projects require inputs, actions and 

cooperation from several organisations. 

 Estimated action project cost  

 Action project cost benefits 

 Action project capacity requirements 

 Action project risk assessment - This section considers the risk involved in 
carrying out the action, that is, the existing barriers to achieving the action, 
such as lack of capacity or poor infrastructure. This section also assesses the 

risk of not carrying out the action under a 'business-as-usual' approach in 
the face of climate change risks. Finally this section assesses the impact of 

successfully carrying out the option (high, medium or low impact) and the 
ease of implementation, from easy to difficult. 

 

Key outcomes, strategic imperatives and related actions 

 Key outcomes of the Climate Change Strategy and Action Plan are integrated 

outcomes identified as being critical in an effective response to climate 
change impacts in Uganda.  

 Strategic imperatives are particular actions considered key in reducing 
Uganda's vulnerability to climate change risks.  
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Action custodians 

The achievement of key outcomes - and ultimately the success of the DWRM 
Climate Change Strategy - are dependent on, in each case, one or more action 

custodians that take responsibility for implementing the action. In many cases, 
the cross-cutting nature of climate change impacts means that various bodies 
must cooperate on an action in order for it to succeed. 

 

Key outcome # 1: Enhanced IWRM-Water for Production 

programme that integrates climate impacts and risks 

 

In order to successfully implement IWRM with climate change impacts, various 
actions should be incorporated in an enhanced Water for Production programme. 

This comprises a number of components and therefore projects. Figure 13 
illustrates these. 
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Figure 13: An enhanced IWRM-Water for Production programme that integrates 

climate impacts and risks 

Source: OneWorld Sustainable Investments 2009 
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increased in recent years and is projected to increase further in the face of 
climate change. Where farmers have in the past relied on predictable seasonal 

rainfall patterns, this is no longer the case, and more frequent and lengthy 
droughts are causing crop and stock losses and deepening poverty. Per capita 

food production is declining due to the high population growth rate, there is an 
increasing reliance on imported cereals, and thus food security is a concern. 
Nevertheless, rainfall is and will remain relatively high on a national basis.  

Available water resources thus need to be harnessed and supplied where needed 

(primarily the semi-arid and drought prone regions) for increased production of 
crops, livestock, fish and rural industries. The resulting increased yields and 
reduction of yield variability 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, 

but these are currently seriously underdeveloped.  

 

Strategic imperatives 

Uganda‘s Water for Production programme is jointly managed and implemented 
by the MWE and MAAIF. MWE is responsible for off-farm water supply 

development, whereas MAAIF is responsible for on-farm water use, for example 
irrigation. There has been good progress on the planning and early 

implementation of water supply infrastructure, but until recently, demand-side 
management by agriculture has not been well aligned with supply. However, the 

MAAIF is currently finalizing a National Irrigation Policy. 

The Water Resource Sector‘s strategic imperative is to implement the Irrigation 

Policy hand-in-hand with the MWE to ensure that scarce water resources 
are optimally managed (IWRM) and used for production purposes to 
achieve the aims of the WfP programme. - Irrigation infrastructure is currently 

very limited, but there exists a large potential for development. This would assist 
in ‗climate-proofing‘ crop yields and would play a large role in stabilising 

agricultural GDP and reducing poverty and hunger. However, this process needs 
to be based on strong policy and planning based on current and future water 
resources, and consideration of water use efficiencies as well as cost-benefit 

efficiencies, and the corresponding mix of technologies. The custodian of this is 
MAAIF.  

Strengthening the MAAIF‘s capacity to deliver on the Irrigation Policy would fast-
track the country‘s agricultural adaptation in the face of climate change. There is 

also excellent potential for Public Private Partnerships and other forms of private 
sector involvement. 

This option includes the following key actions:  

 Develop and strengthen skills capacity in irrigation technology. 
 Develop and implement a long-term funding strategy. 

 Engage with stakeholders. 
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 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.  

Smallholder production of crops under dry-season irrigation, especially rice, 

vegetables and fruit, is becoming increasingly prevalent, using ―informal‖ 
irrigation, characterised as spontaneous, with little technical assistance, and 
using basic technology. The majority of these areas are located on the fringes of 

swamps, and mostly in the south-east of the country. 53,350 ha of fringes of 
swamps are cultivated, of which 3,570 ha are equipped for irrigation. 

The main type of irrigation employed is surface irrigation (5,350 ha, 96%), 
followed by sprinkler irrigation (230 ha, 4%). Localised (drip) irrigation is being 

tested in pilot schemes for clonal coffee and is also used for flower production. 
Supplementary irrigation technology ranges from small-scale systems (1-4 ha) 
using treadle pumps, to motorized pumps with surface or sprinkler irrigation, the 

latter being more successful for many crops. 

The successful implementation of this key outcome will be achieved by the 
following strategic imperatives and actions: 

 

1. Planned infrastructure by WfP has been implemented according to 
WfP’s targets, on time. - Uganda has about 90,000 ha of irrigable land, of 
which only about 10% is equipped for irrigation. Of that 10%, only 65% is 

actually currently being irrigated. Strengthened irrigation capacity and 
infrastructure to reduce dependence on rain fed production will be achieved 

by increasing irrigation infrastructure to cover a more significant proportion 
of Uganda‘s irrigable land. Priority areas are the water stressed districts of 
the 'cattle corridor' and the North-West.  

2. Develop and manage water resources for new agri-industry and 
value-add of agricultural products, including post-harvest storage 

and processing - Post-harvest storage and processing facilities and 
infrastructure (including development of a cold chain for perishable produce) 

increase the economic value of produce and water used during the production 
thereof (for example, by allowing fresh vegetables to be processed and 

transported to markets in neighbouring areas or countries). Such value-
adding activities increase the economic viability of crop irrigation, which in 
turn is a requirement for reduced yield variability in the face of climate 

change. Such diversification of the agricultural sector provides resilience.  

3. Increase storage of stormwater for use in agriculture -  A further 

option for increasing resilience to climate change is the storage of stormwater 
by farmers for use in irrigation. This is addressed in the WfP Proposal for 
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Provision of Water for Production to Water Stressed Areas in Uganda (MWE, 
2008).  

 

Irrigation demands and resources 

The current irrigated area is located mainly in the Lake Kyoga catchment, the 
western region, the Albert Nile Valley, and the Jinja and Iganga districts on Lake 
Victoria. 

The main areas for surface water irrigation options are the Lake Kyoga basin 
(Victoria Nile, Lakes Kwania and Kyoga), followed by Lake Victoria, the western 

region (around Rivers Sebwe, Mubuku and Nyamagasami and Lake George), and 
the Albert Nile Valley (Albert Nile and Anyaur River). For a detailed analysis of 

present and potential irrigation water use for Uganda, see Appendix 2: Additional 
background to Key Outcome #1 (irrigation water use) 

 

. 

Informal smallholder irrigation using swamp water 

It is important to note that informal smallholder irrigation is mainly in the 

swamps. However, if swamp water is increasingly used for irrigation, this could 
threaten the ecological integrity of the swamps and potentially damage this 
ecosystem. Use of swamp water should therefore be monitored accordingly to 

protect the resource, particularly in the face of increased and variable drought 
conditions under climate change.  

Figure 23 shows the location of the bulk water transfer study areas that are 
proposed under the Water for Production programme. 

 

Water for Production, Groundwater and bulk water transfer 

Further details on Water for Production, groundwater and bulk water transfer 
can be found in Appendix 2 at the end of this report.  

Reducing dependence on rain fed agriculture  

"Over many parts of the country, the seasonal and spatial variability of 

precipitation is often highly disruptive to agriculture. There are not only 
differences between wet and dry years, but there are also considerable 

variations in the timing of the onset of the rainy seasons, the duration of the 
rainy seasons, and in the amount of rainfall. Even in the high rainfall areas there 

are periods of moisture deficit." (Vulnerability Assessment Report, March 2009) 

A further impact of climate change is rising temperatures, which increase the 

demand for water by crops. This leads to more rapid soil drying and a greater 
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requirement for soil water replenishment. Where rainfall becomes unpredictable 
and water deficits occur, this will increase the risk of crop drying, unless 

supplemental irrigation is available.  

Crop irrigation increases yield many-fold, and virtually eliminates the risk of crop 

failure or poor yields due to unreliable rainfall. 

 

4. Construct new dams and valley tanks in identified water-stressed 

districts, for increased water supply for crops, livestock (for example in the 
‗cattle corridor‘, see Figure 14), and households, as set out in the WfP 

workplan. This new water infrastructure will increase resilience against more 
frequent and prolonged droughts under 
climate change. 

Figure 14: Uganda's cattle corridor (area 

shaded in grey) 

 

Climate change and food security 

Although Uganda‘s climate and natural 
resources should allow the country to grow most 
of its food requirement, the combination of more 

frequent and prolonged droughts in many parts 
of the country, and violence and insecurity in 

the northern parts, have led to almost perpetual 
dependency on food aid. The World Food Programme supplies virtually all the 

food in some arid northern areas (UGANDA NAPA, 2007). 

Climate change could increase the frequency and duration of water scarcity and 

severe drought, especially in the semi-arid areas. This will lead to loss of 
animals, reduced milk production from dairy cows, and reduced meat for human 
consumption. This would be exacerbated by high population pressures based on 

current population growth rates, and resulting poverty. Pastoralists move their 
stock into neighbouring districts in search of pasture and water, which leads to 

conflict with communities in those districts and loss of production.  

Per capita food production will have to increase in order to achieve poverty 

reduction and increased resilience of the food system to climate change impacts. 

(Vulnerability Assessment, 2009) 

 

Conclusions 
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The Ugandan Water for Production Programme, jointly implemented by MWE and 
MAAIF, provides an excellent basis for achieving these objectives and already 

has some momentum.  

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 

 

 

Key outcome # 2:  IWRM and Strengthened fisheries 

Strengthen Uganda’s fish production with climate adaptation that 
integrates climate impacts and risks 

 

Uganda's water resources are closely linked to its food production, both through 
rain-fed agriculture and through dependence on fisheries. Fisheries make a 

significant contribution to Uganda‘s exports and foreign exchange, as well as to 
food security and livelihoods, including subsistence farming. However, climate 

change impacts of higher temperatures and more periods of droughts and floods 
threaten the water levels of Lake Victoria and other major water bodies in 
Uganda. Thus Uganda's water resources affect her already stressed food 

production and nutrition base. Key response options include strengthening 
resilience in existing fisheries operations and developing aquaculture, while 

incorporating IWRM. Figure 15 depicts a strengthened fisheries programme. 
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Figure 15: IWRM and Strengthened Fisheries 

 

Source: OneWorld Sustainable Investments, 2009 

 

How does climate change impact on fisheries? 

The Vulnerability Assessment that was carried out for this strategy identified 
various climate change risks for fisheries (OneWorld, 2009). Climate change in 

Uganda will bring increased periods of droughts and floods. It will also affect the 
ratio of rainfall to evaporation in Lake Victoria. Low rainfall is likely to result in 

higher evaporation, especially if drought conditions bring higher temperatures 
and increased advection. Drought frequency over the lake may also change and 
this will noticeably affect the lake water budget. 

Fisheries are significantly affected by water levels in Lake Victoria. During long 

droughts, the receding water levels affect the breeding grounds of fish in the 
lake, reducing recruitment and biomass production, as there are less nutrients or 
vegetative cover at lower levels in the lake.  
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Furthermore, declining lake levels mean that the lake water recedes from the 
shore, so that fish cannot be landed at fishing piers or jetties as usual. Instead 

the fish 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, and results in significant post-harvest losses.  

Figure 16: Severe nutrient loading from human waste and agricultural 

fertilisers results in eutrophication which de-oxygenates the water, thereby 

further depleting populations of fish and other species. (Image locality: Lake 

Victoria near Entebbe.) 

 

 

Strategic imperatives 

1. Strengthen fisheries information management and introduce a quota 

system. - The regulatory environment in fisheries remains weak and there is 
a need for improved fisheries information management and the 
implementation of a quota system to ensure sustainable utilization of the 

resource.  

Income from fish production and processing is a strong contributor to the 

Ugandan GDP, and fish is the country‘s second biggest export-earning 
commodity. All fish processing activities are situated on the shores of Lake 

Victoria, using the introduced Nile Perch as the main species. There has been 
a major decline in fish stocks and catches in Lake Victoria and the other 

large lakes, brought about primarily by illegal fishing and overfishing, with 
devastating economic impacts. Climate change could exacerbate this 
situation since fluctuating lake levels, and continuing eutrophication and 
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associated weed infestation will almost certainly impact negatively on fish 
populations and their breeding grounds.  

 

2. 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. Fisheries in Lake Victoria are 
impacted by the quality of water flowing into the Lake as well as by algal 

blooms, all exacerbated by climate change. The water quality issues 
upstream from the Lake need to be addressed.  Furthermore, when lake 
levels are low under drought conditions, fishing boats cannot land at their 

usual landing sites and fish must be dragged across contaminated mudflats. 
A short- to medium-term adaptation option is to develop landing site 

infrastructure (i.e. ports and piers) further into Lake Victoria which allow 
access to fish stock beyond contaminated areas, as well as overcoming 
problems related to fluctuating lake levels. This is an option to be considered 

in conjunction with introducing refrigerated fishing boats on Lake Victoria that 
will facilitate wider access to cleaner fish stock in the Lake, accompanied by 

hygienic processing and storage facilities.  

 

Fisheries and climate change vulnerability 

In 2008, Uganda was identified as having one of the most vulnerable national 
economies of 132 countries to potential climate change impacts on their capture 

fisheries (Allison et al, 2008). ―This vulnerability was due to the combined effect 
of predicted warming, the relative importance of fisheries to national economies 
and diets, and limited societal capacity to adapt to potential impacts and 

opportunities‖ (ibid). The article goes on to say: ―Although the precise impacts 
and direction of climate-driven change for particular fish stocks and fisheries are 

uncertain, our analysis suggests they are likely to lead to either increased 
economic hardship or missed opportunities for development in countries that 
depend upon fisheries but lack the capacity to adapt.‖ 

Furthermore, the increase of droughts and floods will contribute to fluctuating 

levels of Uganda's lakes, especially Lake Victoria, which makes the landing of 

fishing catches problematic.  

 

3. The strategic imperative is to build capacity in Uganda to implement 

and manage controlled fish farming systems and to ensure ready 
access to fish feed, a critical success factor to aquaculture. 

Aquaculture is an existing, but limited activity in Uganda, but to date there is 
no commercial aquaculture activity and there are no controlled fish farming 
systems in operation. 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 the Lake ecosystem is restored).  
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The strengthening of aquaculture practised in rivers, streams and around 
swamps would reduce pressure on the lakes while still meeting local fish 

consumption needs. Areas suitable for aquaculture in Uganda (based on 
water resources and cultural acceptance) are geographically diverse and thus 

spatially less vulnerable to local climate change impacts. 

Potential aquaculture districts are: Arua, Nebbi, Masindi, Luwero, Kiboga, 

Mubende, Kyenjojo, Mpigi, Masaka, Rakai, Mbarara, Ntungamo, Bushenyi, 
Rukungiri. 

 

Key outcome #2: (Strengthened Fisheries) 
Options included from the matrix: 

4. Develop port/pier landing site infrastructure on Lake Victoria and implemented 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 17 shows an improved clean water supply and improved sanitation 
improving human health. The emphasis is on the provision of safe drinking water 
and water for domestic use in the face of climate change impacts and risks, as 

well as the replacement of pit latrines for improved sanitation in densely 
populated rural areas.  
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Figure 17: Strengthened supply of clean water for human and domestic 

consumption, and improved sanitation 

 

Source: OneWorld Sustainable Investments 2009 
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even without the additional stress factor of climate change. As it is, temperature 
rise is thought to be behind the increase in morbidity and mortality caused by 

malaria throughout Africa. Many vector- and water-borne diseases are projected 
to increase as a result of climate change (WHO, 2005).  

Access to clean water for drinking is a basic human right, and is one of the 
Millennium Development Goals. This strategic outcome focuses on the necessity 

to improve the provision of clean water for human consumption and to improve 
sanitation measures, in the face of increased climate change risks. 
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Water quality and health  

Between 1994-2003 IDA spent US$141 million on water supply, sanitation and 
flood protection in Uganda‘s towns. The lack of essential services increases the 

probability of water-borne diseases. In Kampala and Jinja over fifty percent of 
the population have access to piped water. Only 20% of rural households have 
adequate water supply (in spite of the relatively high rainfall in the region).  

The availability of clean water is a key determinant of human health. In Uganda 
the quality and quantity of clean water are already threatened by poor 

sanitation, pollution, increasing population pressure and deforestation 
(deforestation causes increased run-off during heavy rainfall, which causes 

topsoil to be washed into watercourses). Uganda's sewer networks and 
sanitation infrastructure are underdeveloped and many people rely on shallow 

pit latrines for waste disposal. In urban areas, pit latrines in informal settlements 
flood in times of heavy rainfall, contaminating floodwaters with human and 
industrial waste. In other areas, flooding of pit latrines causes contamination of 

drinking water when flood waters flow into wells.  

Waterborne and sanitation-related infections are a major contributor of disease 

burden (Hunter, 2003 citing Pruss and Havelaar, 2001). Waterborne diseases 
such as dysentery, cholera and typhoid are a leading cause of mortality and 

morbidity, particularly amongst children, pregnant women and those suffering 
from pre-existing infections such as AIDS.  

Lack of clean water impacts most on poorer communities, with women and 
children being the hardest hit (IPCC, 2007). Particularly in rural areas, women 

generally do a large share of the agricultural work. They often walk long 
distances to fetch clean water or woodfuel. As these resources diminish or as 
water availability becomes more erratic with climate change, they must walk 

longer distances. This further impacts on women's health.  

 

Climate change, water, sanitation and human health 

Water quality is likely to decline due to climate impacts. Climate change is 
manifest in the increasing frequency and intensity of extreme events which will 

contribute substantially to the problem of declining quality of the water resource. 
Flooding leads to the contamination of drinking water resources through contact 

with surface waters or the movement of contaminated water into freshwater lake 
systems and wells. 

In the past, flooding had less impact on water quality because of the lower 
population density. The combined increases in frequency of flood events and 

population density will have substantial impacts on water quality and human 
health. Declining water quality translates directly into more widespread illness 
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and child mortality under the age of five from diarrhoeal diseases (including 
cholera). 

Climate change impacts on water quality may well affect economic productivity 

and human health, particularly in the densely populated areas in the region 
along the northern shores of Lake Victoria (including Entebbe, Kampala, Jinja), 
eastwards into Tororo and the extreme south west covering Kabale and parts of 

Rukingiri, Bushenyi and Kasese. 

Climate change will also increase the intensity and duration of droughts. 
Droughts reduce the availability of good quality surface water in some regions, 
especially the semi-arid Karamoja and south-west Rakai/Bushenyi regions. When 

better quality water sources dry up, people are usually forced to use lower-
quality water, with resulting impacts on human health. The higher temperatures 

expected with the projected climate changes will have only negative effects on 
water quality.  

A clear imperative for this strategy is therefore to improve and extend access to 
clean drinking water sources. This goes hand in hand with a communication and 
awareness strategy that explains and supports the importance of safe drinking 

water (possibly highlighting other hygiene practices that help prevent 
waterborne diseases, such as hand-washing). A further adaptation option is 

providing an alternative to pit latrines, in the form of biogas digesters that 

convert human and livestock waste into energy.  

 

Strategic imperatives 

1. 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.  A 
2005 report on potential for rainwater harvesting in Africa (RELMA in ICRAF 

and UNEP, 2005) makes the point that Uganda combines generally high 
rainfall with high population. With currently limited or non-existent water 
infrastructure in many areas, rainwater harvesting can provide an important 

source of water.  For costing of water tanks - see options matrix. Figure 18 
shows a map from the same report, providing a picture of development 

domains for rooftop rain water harvesting in Uganda. 

The DWRM would initiate and give the impetus for this option and create the 

necessary linkages between local government and the Department of Health. 
However, implementation would be carried out by local government, with 

support from DWRM and the Health Department. Funding would be 
accessed by DWRM and disseminated through local governments in 
the priority implementation areas.  
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Figure 18: Uganda - Development domains for rooftop rainwater harvesting 

(Source: UNEP website: http://www.unep.org/depi/images/RainWater/index.html) 

 

http://www.unep.org/depi/images/RainWater/index.html
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2. Install handpumps, linked to storage tanks, along with a maintenance 

programme to keep them in good repair. Handpumps provide a safe 
source of water, thus increasing resilience during periods of drought. 
Handpumps also save people considerable time and effort in fetching 

water from other sources (surface water) and lessen the burden on 
women, who are often responsible for fetching water. This option is 

interlinked with the mapping of groundwater resources, which is an 
adaptation response in Key outcome # 5, below. 

3. Access funding to implement three biogas digester projects in 
densely populated rural areas in Uganda by 2011, with a view to 

subsequent expansion). Biogas digester systems are a robust 
alternative to pit latrines, which currently contaminate Uganda‘s 
groundwater supply. Replacing pit latrines would improve water sanitation 

and thereby improve human health. At the same time, biogas digesters 
can provide an additional source of energy for rural (and possibly even 

peri-urban) households. This source of energy could contribute to 
reducing deforestation. A detailed funding proposal on this adaptation 
solution is appended to this response strategy (Addendum 2, a separate 

document). This contains a full project description, costing and cost 
benefit analysis. 

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:  IWRM principles underpin and strengthen 
Uganda's position in regional, trans-boundary and 

international negotiations 

 

Water resource issues and IWRM are integral to a strengthened Ugandan voice 
in international, regional and transboundary climate change negotiations  

It is critical for Uganda to strengthen her negotiation position in various regional, 
transboundary and international climate change negotiation processes. The 

international negotiations on climate change are an ongoing process. Uganda 
already has a voice in these negotiations through the Africa Group as well as 

through the Least Developed Countries (LDC) group, as discussed under the 
section International and national trends (page 4). The principles of water 
resource management coupled with Uganda's dependence on her water 

resources should be the principles that underpin Uganda's negotiation position in 
various regional, transboundary and international climate negotiation platforms.  

 

Strategic imperative - 1 

Strengthen Uganda’s voice in international climate negotiations and 
ensure this voice is clearly representative of Uganda‘s greatest vulnerability and 
needs with regard to climate change. Ugandan negotiators will need to be well 

informed as to the implications of certain international climate deals for Uganda 
as these continue to emerge. For example, it is critical for the negotiators to do 

an analysis (related to water resource management) on the implications of the 
proposed Reducing Emissions from Deforestation and Degradation in 
Developing Countries (REDD) deal (see Outcome # 6), which is on the 

negotiation table leading up to COP 15 in Copenhagen in December 2009.  This 
analysis is critical if Ugandan negotiators are to take an informed position and 

influence negotiations favourably for their country. REDD and some of the issues 
that have an impact for Uganda are discussed in more detail under Key Outcome 

#6.  

Another aspect of the climate change negotiations is international funding. 

Availability and accessibility of adequate financing for climate change 
responses, particularly adaptation, will be critical to Uganda‘s water resource 
sector in facilitating appropriate climate change response strategies. There are 

parallel processes considering climate change funding: the Global Environment 
Facility funding mechanism currently under review and then the post-2012 

funding mechanism currently under design. The latter is addressing some critical 
issues: 

 How much money is required to fund climate change responses globally (both 
mitigation and adaptation)? 
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 How much money should be earmarked for adaptation as opposed to 
mitigation? 

 What are the criteria for releasing funds? 
 How much of this funding is in addition to existing ODA funds? 

 

Whatever decisions are made, the reality is that Uganda and her projects will be 

competing for international funds.  On the one hand, adequate information, for 
example the costs of a 'business as usual' approach for Uganda, and how such 

costs impact on GDP and livelihoods, as well as the actual costs of adaptation, 
will be critical once the climate change funds become available. Equally critical 
on the other hand, is influencing groups such as the LDC and the Africa group 

particularly, through collective negotiation with regard to how these funds evolve 
so as to ensure better accessibility.  

Directly related to some of the funding issues above are the mitigation targets 
and commitments that the developed (‗Annex 1‘) countries adopt as part of the 

post 2012 deal. Various suggestions for emission reductions are currently on the 
negotiation table, mostly aimed at capping temperature rises at two degrees, 

considered by international scientists as being a critical threshold (a point at or 
beyond which systems will be unable to survive or recover). Of significance to a 
country such as Uganda is that the cost and duration of adaptation increases 

exponentially as the temperature increases. Key questions for Uganda then are: 

 Is two degrees the correct critical threshold for Uganda? 
 Is the world prepared to commit to carrying the cost of temperatures 

increasing by 2 degrees or more? 

 Will Uganda agree to some form of emission reduction/carbon sequestration 
targets, for example through enforced commitments on avoided 

deforestation? 

Technology development and transfer is also a key consideration in the climate 
negotiations. Considerations for Uganda include: 

 Type of technologies required 
 Technology transfer 

 Skills development. 

It will be worth the effort of examining and consolidating relevant data and 

information in order to strengthen and clarify Uganda's negotiation position. This 
will allow Uganda to come to the negotiations with a strong position, generally 

and within the different groups of which Uganda is a member. 

  

Background: Water, energy and climate change 

Energy and water are closely linked in Uganda, given its use of hydropower. Low 
lake levels have a serious impact on electricity generating capacity. This results 

in the disruption of economic activities and a decline in manufacturing outputs. 
Agriculture-based industries have suffered from intermittent energy rationing 
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because of low lake water levels. The processing and storage of perishable 
products such as fruit and vegetables requires reliable cold stores. The planned 

installation of new generating capacity in rural areas will help to alleviate this 
problem. Other renewable energy projects (such as solar-powered pumps for 

boreholes) are additional options. 

George Bagonza, district chairman in Buseruka, made the following statement 

regarding the construction of the Buseruka hydro power dam: ―I think this is 
going to be an eye opener to other investors […] We are going to see villages 
getting power. This will encourage people to start local investments which will 

lead to more development.‖  

 

Uganda's use of hydropower 

"Uganda has numerous mini and micro-hydropower sites, known as Non-Nile 

mini-hydro sites, which can be developed as independent grids to supply power 
in isolated areas in the country. There are 23 mini-hydro sites which have been 

identified as potential for power generation. The information in this profile is 
from available feasibility study reports on ten potential mini-hydro sites for 
development. It does not include sites which are ready for the development and 

those where feasibility studies are yet to be carried out." http://www.unido-

aaitpc.org/unido-aaitpc/new1/uganda/invest-oppor-content.html 

As discussed in the Vulnerability Assessment Report (OneWorld, 2009), Uganda 

is a small beneficiary of the Nile River Basin, but as an upstream country, is a 
closely watched member state of the Nile Basin Initiative. 90% of Uganda‘s 

water is transboundary and therefore anything the country does has implications 
for other Nile Basin countries. The potential for conflict over shared water 
resource management and resource availability is already a significant human 

rights and political factor in the basin, even without climate change impacts 
being considered. Equally, the Ugandans are concerned about their neighbours‘ 

water abstraction and management activities (ibid.). 

Uganda faces a variety of transboundary issues related to water, which are 

further impacted by climate change. Varying levels of Lake Victoria (as well as in 
Uganda's other main water bodies) are at risk from climate changes. As stated in 

the Vulnerability Assessment (OneWorld, 2009) for this strategy, "More than 30 
million people depend on Lake Victoria for their livelihoods, including the 
generation of power that is consumed as far away as Rwanda and Tanzania. 

Lake transport and fisheries are also significantly affected by water levels in Lake 
Victoria. The region experienced receding water levels from 2001 to 2006. After 

the strong 1997-1998 El Niño, a prolonged drought led to the lowest water 
levels in Lake Victoria since the 1960s12. 2004-2006 power shedding took place 
because prolonged drought resulted in decreased power production at the two 

                                       
12 There is also disputed evidence that increased outflows via a new hydroelectric scheme, Kiira, at 

Jinja affected the Lake‘s water levels. 

http://www.unido-aaitpc.org/unido-aaitpc/new1/uganda/invest-oppor-content.html
http://www.unido-aaitpc.org/unido-aaitpc/new1/uganda/invest-oppor-content.html
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power stations. There are now several other hydroelectric schemes being built. 
… " 

The report goes on to say: "Lake Victoria has a long history of significant water 

fluctuations, with low water levels indicating regional drought and high water 
levels indicating regional flooding (Nicholson, 1998). … The dry periods are 
typically remembered in oral histories of the region as times of severe famine. … 

It is clear from Nicholson‟s (1998) paper and other literature that regional 
drought, for example, posed very significant hardship on people in those times. 

Famine, large-scale human migrations and cattle disease were linked to regional 
droughts, indicating the close link between climate and human wellbeing in the 
region." (ibid.) 

 

Transboundary water resources 

Problem statement 

Uganda is in a difficult position regarding the use of Nile waters.  The 1929 Nile 
Agreement between Egypt and Britain gave Egypt exclusive property rights over 
Nile waters with no other obligations to riparian countries13 except Sudan.  

Britain was the colonial power over Uganda at the time.  The legal status of this 
agreement has never been challenged in court and remains the governing legal 

framework for the utilization of the Nile Basin waters.  It gives Egypt the right to 
65% of the annual flow in the Nile, measured at the Aswan dam.  Egypt holds 
that the Nile Agreement binds all riparian countries under the Vienna Convention 

on the Law of Treaties while former British colonies have declared that the Nile 
Agreement as non-binding. 

Meanwhile, the population of the basin is increasing rapidly (3.3% annually for 
Uganda), Kenya and Ethiopia (2.6%), Sudan (2.2%) and Egypt (1.8%).  Water 

scarcity in the Nile basin is emerging and current trends of dependence on Nile 
waters are unsustainable.  Egypt, as the prime beneficiary of Nile waters for 80 

years is now totally dependent on its flows. However, upstream riparian states 
(such as Uganda) have legitimate claims to using water which begins flowing in 
their countries for their own development.  The current inequities are leading to 

political tensions in the Nile Basin. 

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 significant impact on hydropower production as well as on 

transboundary political relations throughout the Nile Basin.   

Solution 

                                       
13 Riparian: on or relating to the banks of a river 
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A solution is to 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.  Improved seasonal forecasts are 
required, as is improved understanding of water budgets for the lake (rainfall 

inputs and evaporative losses are not well understood).  The lake water level 
cannot be managed better if the data to do this does not exist.  Further, because 
of the sensitivity of the downstream riparian states of Sudan and especially 

Egypt, an improved knowledge system around water budgets in Lake Victoria 
will help Uganda improve its dialogue with those countries and its management 

of transboundary political challenges. 

The sensitivity of lake levels to climate changes may also suggest the need for 

the 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 downstream states continued sustainable utilization 
of Nile waters.   

We believe the negotiations between the riparian states must continue, and that 
the downstream states depend not only on the waters which flow to them but 

also on the development and economic success of upstream riparian states.  We 
recognize that such a new political relationship is a major challenge. 

Activities 

- 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); 

- 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; 

- 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.) 
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Strategic imperative 2 

Provide Ugandan negotiators with good data on water budgets and 
flows in its various rivers and water bodies.  

The Blue Nile contributes about 60% of the total volume of water at Aswan Dam 

and the White Nile the other 40%, although these ratios can vary considerably 
depending on the rainfall in the respective catchments, with up to 90% of the 
water in the Nile originating in the Blue Nile catchment.  Utilization of surface 

waters in Uganda for its other needs such as Water for Production is likely to 
have a small impact on the flow of the Nile in Egypt and as such would be 

unmeasurable, i.e. the impact may not be discerned from the variability in the 
flow data of the Nile at Aswan.  However, the downstream countries Egypt and 
Sudan will be intensely interested in the water budget of Lake Victoria and this is 

of key interest to Uganda as well.   

Water budgets in Lake Victoria 

A water resource strategy that considers the trans-boundary impacts of climate 
change requires a better understanding of the water budget of Lake Victoria.  At 

present, Uganda does not have long-term good quality data sets with high levels 
of spatial resolution of rainfall into the lake and evaporation from its surface. 

This recommendation does not presume to influence current negotiations on the 
allocations and uses of Nile waters.  However, it will be good strategy for the 

DWRM to make available to its negotiators good data on the water budget of 
Lake Victoria, and projections or measurements of water use in programmes 

such as Water for Production.   

 

The Lake Victoria Basin Commission (LVBC) 

The Lake Victoria Basin Commission (LVBC) has a clear Protocol for Sustainable 
Development of Lake Victoria Basin (EAC, 2004), which covers all the key 

vulnerability-related issues presented in this report (see below) though without 
any consideration of climate change. The challenge for Uganda is twofold: to 

bring climate change onto the LVBC‘s agenda, and to implement the articles 
presented in the Protocol. (An Operational Strategy has been prepared for the 
member states in regard to the latter (LVBCS, 2007).)   

As stated in the Vulnerability Assessment Report (OneWorld, 2009), Uganda, as 

a member of the Lake Victoria Basin Commission, is obligated to ―exchange 
readily available and relevant data and information on existing measures and on 
the condition of the natural resources of the Basin‖ (EAC, 2004). Moreover, 

Uganda is expected to ―provide an environment that is conducive for facilitating 
collaboration in research and the exchange of data, reports and information‖ 

(ibid.).  
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Strategic imperative 3 

 Develop a collaborative plan for use of Nile Basin resources - Together 

with the EAC Partner States (Burundi, Kenya, Rwanda and Tanzania), develop 
a collaborative plan regarding the use of Nile Basin resources, that addresses 
climate change issues. This requires the following actions:  

 bring climate change onto LVBC's agenda 

 implement the articles in the LVBC Protocol such as:  

i. Article 5 on water resource management 

ii. Article 6 on conservation (including ―protecting and improving 

water quantity and quality within the Basin‖) 

iii. Article 9 on sustainable agriculture and land use practices 
(including irrigation), and  

iv. Article 24 on exchange of data and information. 

 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.  

Establish an agreed scientific basis / source of information for 

discussions around transboundary water resources, including climate 
change impacts. In order for a dialogue around Nile Basin resources to take 
place 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. It is also important that climate change aspects 

are included in this scientific basis.  

Key outcome #4: (Strengthened position in regional, transboundary and 
international negotiations) 
Options included from the matrix: 

 
9. [Consider Uganda‘s negotiating position on] Reduced emissions from 

Deforestation and forest Degradation (REDD) [in international climate 
negotiations 
10. Hydropower (monitor lake levels) 

11. Collaborative plan on Nile Basin 
12. Establish agreed scientific basis 
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Key outcome # 5: Improved Monitoring, Prediction and 
Planning based on IWRM principles, related to climate change 

impacts 

Figure 19 depicts improved Monitoring, Prediction and Planning, based on IWRM, 
that takes climate change impacts and risks into account. 

Figure 19: Improved Monitoring, Prediction and Planning based on IWRM 

principles 
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Source: OneWorld Sustainable Investments 2009 

 

What is the connection between Monitoring, Prediction and Planning, 

and climate change? 

Monitoring, prediction and planning in all sectors are dependent on reliable 
information. The DWRM and other decision makers in the water sector cannot 
make good strategic decisions or plans without good information, that is of good 

quality and readily accessible. Since vulnerability to climate risk is a function of 
adaptive capacity, it is therefore also dependent on information.  

An example of a key vulnerability where information is essential under climate 
change, is Uganda's lake levels, particularly Lake Victoria. Drought conditions 

under climate change will affect lake levels. Low lake levels impact on a variety 
of other sectors, for example hydropower capacity and water transport, as well 

as fisheries and irrigation potential. Information relating to lake levels and the 
water budget in Lake Victoria (and in some of the other lakes) is therefore key. 

Vulnerability depends on adaptive capacity, and adaptive capacity depends on 
information to enable decision-making. 

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‖. 

The Concept Note on the Revision Process of Uganda‘s PEAP (Uganda MFPED, 

2007) discusses how crucial the ―Knowledge Economy‖ is in any country‘s 
economy. It goes on to discuss the importance of the quality of data and 

information for policy decision making: ―Better statistical data and improved 
analysis create the political will for policy changes to take place. Good quality 
data is crucial for the process of better measuring, monitoring and managing for 

development results. Without good statistics, Government cannot deliver 

efficient administration, good management, and evidence-based policy making.‖ 

 

Strategic imperative 1 

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. Increasing climate variability, and frequency and 
intensity of weather extremes, increase the imperative to strengthen the 
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country‘s meteorological services and capacity to deliver the required 
information where and when it is needed.  

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. (This 
option is examined more closely in the following section.) 

The Case for an Improved Meteorological Services Database 

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 and general 
education.  There is a lot of commercial value in at least the first three of the 

users listed here. Needless to say, meteorological data are an essential input in 
understanding and quantifying the water resources of a country. 

Members of the Department of Meteorology of the Government of Uganda 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.  

They appear to be using either obsolete legacy systems or other donated 
systems which do not suit their purpose very well and which are a source of 

frustration to them. 

 

The development of an upgrade to the database may be achieved through 
use of relational database technologies based on Open Source (OS) software 

resources to lower costs and reduce long-term operational costs of 
maintaining database software.  This project would entail: 

- A survey of current systems, since migration of data from old systems 
to new systems without loss is a prerequisite of successful database 

management 

- Development of a User Requirements specification 

- Building a database structure and installation of suitable hardware 
systems 

- Development and application of database maintenance protocols 

- Implementation and operation of the new database system, including 

data security, archiving and warehousing 

- Migration of archive data onto the new system 

- Training and capacity building of suitable personnel. 
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The benefits of the Open Source database option are a reduction in software 
costs and avoidance of the use of proprietary systems.  Disadvantages may 

be the initial high training requirements for the maintainers and operators of 
the system, especially if these are based in a foreign country. However, 

telecommunications are set to improve in the African region, with the 
recently installed fibre-optic cable, and it will become easier to obtain expert 
assistance from external sources. The user requirements analysis (URA) will 

be an essential task. Development of the whole system requires specialist 
skills at every level. 

Benefits to DWRM include improved use of meteorological data (such as 
rainfalls onto Lake Victoria), as well as any other sectors which require 

hydromet data, improved management of current resources and better 
tracking of variable weather.  

 

Strategic imperative 2 

Implementation of Early Warning Systems and a flood management 
strategy 

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 adaptation 
option is essential in the face of increased extreme events (flooding and 

droughts) under climate change. It 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. 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. A continuum approach to 

Disaster Risk Reduction and Preparedness can ensure that Uganda both 
strengthens the country’s capacity to respond (to floods for example), as 
well as implementing measures and projects to reduce impacts (for 

example flood impacts). 

As mentioned elsewhere in this report, floods constitute a considerable threat to 

livelihoods and infrastructure in Uganda. Preliminary work was done for a flood 
management strategy for the Kyogo Basin for DWRM (published as Integrated 

Flood Management Strategy: Visit Report No. 57: TA on Flood Management 
(DWRM, 2008)) in 2008. This work should be completed (including a Feasibility 

Study), so that a strategy and action plan can be implemented.  

The 2008 report makes various tentative recommendations for a flood 

management strategy, based on the findings: 

 river basin management (for example catchment and wetland 

management practices) 



    

 DWRM Climate Change Response Strategy 2009 53 

OneWorld Sustainable Investments 

 socio-economic activities (for example rebuilding and flood-proofing of 
access roads; flood-proofing villages)  

 supporting analyses (for example long-term analysis of hydrologic and 

hydraulic behaviour of Kyogo Basin; devise a flood forecasting and 
warning system for flood areas).  

Some measures that help to reduce the impacts of disasters on the economy, on 
the resource and on livelihoods are: changing land use management practices 

(for example encouraging sustainable use and protection of wetlands, and other 
practices that reduce erosion and runoff), and investing in reforestation and 
improved infrastructure. These and other such measures are addressed in 

Uganda's draft flood management strategy, which is yet to be completed and 
implemented.  

 

Strategic imperative 3 

Improve farmers' access to markets, through improved roads 
infrastructure, by 20% by 2015 - Another priority within WfP, given climate 
change impacts, is the development and enhancement of 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. 

Implementation of this option would take place largely through local 
government, although DWRM could provide the impetus for the action. 

Access to markets: Vulnerability and Risk under Climate Change  

The distribution of food internally is hampered by lack of access to markets and 
market information, and poor transport infrastructure. This leads to food 

surpluses in some parts of the country but food deficits in other parts. 
(Vulnerability Assessment Report, March 2009). 

The projected future increases in rainfall, especially during the second ―short 
rains‖ season, could lead to rising water levels (in lakes, rivers, wetlands, and 
groundwater) and flooding, with serious impacts on agriculture. Some farmlands 

will require increased drainage infrastructure. Rates of siltation of natural water 
sources and built storage facilities will increase. 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. (ibid) 
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Strategic imperative 4 

Complete the groundwater resource database – Increasingly frequent 
droughts will necessitate the increased use of groundwater, but this should be 
done only on the basis of a scientifically documented and monitored 

groundwater resource database, which is currently not well developed for the 
whole country. The primary database should be improved and completed, 

including mapping of the groundwater resource and hydrology (including 
transboundary aquifers), and the 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. 

Groundwater: Climate risk and vulnerability 

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. The 
change in climate to more intense rainfall events and longer dry periods may 

lead to an increasing reliance by the population on groundwater. During heavy 
rainfall events, shallow groundwater resources become contaminated when 
surface water enters the shallow wells. Cholera is then a frequent occurrence.  

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. Aquifers are becoming increasingly polluted. 
However, collection, analysis and dissemination of groundwater data is lacking. 

Climate changes discussed earlier (more intense rainfalls, longer durations 

between rainfalls and greater variability in timing of the rainfalls) will have a 
significant impact on groundwater resources. Although more intense rainfalls are 
usually beneficial for groundwater recharge, longer duration dry periods and 

increased variability will increase human dependence on groundwater resources, 
potentially leading to over-use if not controlled. Additionally, flooding is known 

to lead to pollution of groundwater resources when contaminated surface waters 
are washed into wells. Since heavy rainfall events are becoming more frequent, 
increased contamination of wells can be expected.  

(Vulnerability Assessment Report, OneWorld 2009) 

55 

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

impacts 

Figure 20 shows an overview of improved and strengthened land-use practices 

and management, that is based on IWRM, and that address climate change 
impacts.  

Figure 20: Improved Land-use Management practices that address climate 

change impacts 
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Source: OneWorld Sustainable Investments 2009 

What is the connection between land use and climate change? 

The importance of sustainable land-use management practices has already been 

acknowledged in Uganda. The WfP recently initiated a Sustainable Land 
Management project through the establishment of a cross-sectoral working 

group, which may provide further inputs in future. 

Vulnerable communities (in particular women and children) are generally those 

most dependent - at a subsistence level - on resources (such as water and fuel) 
that natural systems such as forests, rivers and lakes provide. Increased floods 

and droughts under climate change will increase stresses on eco-systems as well 
as people's dependence on these natural systems.  

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. High human population density is the primary reason for 
degradation of these highlands and the higher rainfall areas. Soil erosion leads 

to silting of rivers and lakes. On the other hand, livestock degrade marginal 
lands such as the ―cattle corridor‖.  

Poor land-use practices also impact on catchment areas. With changes in climate 
such as increased droughts and floods, catchments are likely to be further 

impacted (since degraded catchments lead to higher water runoff and siltation). 
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. 

However, protection or restoration of fragile environments indirectly provides a 

safety net for vulnerable communities and livelihoods, because the destruction of 
these areas usually comes at a far greater cost than is initially estimated. 

Vulnerable communities are usually hardest hit by the loss of the natural 
resources on which they depend. Evidence has shown that protection of 
invaluable environmental resources that are difficult to replace proves to be far 

cheaper than other options.  

Livelihoods are impacted on by climate change and in turn have the ability to 
impact on economic growth and development. Understanding and planning for 
livelihood impacts and consequences in the context of climate change requires 

research and careful planning but, most of all, calls for an integrated approach 
and a clear focus on caring for land and water resources, developing and 

protecting resources and integrating climate risks into all development planning. 
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Strategic imperative 

Restore 25% of damaged ecosystem services by 2020. Avoided 
deforestation and the restoration of eco-system services through improved 

catchment management, and the promotion of community best-practices are a 
key priority in the WfP programme in view of climate change projections. A 

catchment rehabilitation plan should encompass a redesign focused on changing 
land-use practices in order to pre-empt siltation issues in catchments. The 
success of this imperative is underpinned by the necessity of a robust 

Communication, Education and Public Awareness Programme that involves 
communities in a dialogue around land-use practices.  

A.  Avoided deforestation;, afforestation and reforestation 

Land degradation, soil erosion and lack of nutrients is a wide-spread problem in 
Uganda. Many current land management practices are unsustainable in the long 

term. Intensification of agriculture, especially on sloping land, is associated with 
increased soil erosion and consequent sedimentation in water courses (Nkonya 
et al., 2004). Higher population densities are also associated with increased 

erosion and land degradation as the resulting smaller farm sizes cannot generate 
enough income to invest in improved landcare techniques.  These problems are 

especially evident on the slopes of the mountainous areas, for example the 
Ruwenzori, Mt Elgon and the Virunga mountains where favourable climates and 
soils have lead to higher population densities. As the need for wood for fuel 

continues or increases and sources dwindle, deforestation has become a 
significant problem in these regions, as has the resulting soil erosion. 

Recommendations 

1. Avoided deforestation – Deforestation takes place as a result of people's 
needs for wood for fuel and for new land for agriculture. 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. (It should be noted that an estimated 

50% of Uganda's water infrastructure is non-functional as a result of 
siltation.) Increased floods and droughts and rise in temperature under 
Climate change will exacerbate the problem of siltation as a result of 

deforestation and overuse of the land. A rehabilitation plan would encompass 
a plan to change land use practices, and that would include a strategy to pre-

empt problems arising because of siltation. 

- Recommended activity: the installation of woodlots with non-

invasive trees suitable for charcoal making. Possibilities of funding for 
this project through carbon offsets and the CDM should be explored 
through the initiative known as Reducing Emissions from 

Deforestation and Degradation in Developing Countries (REDD), 
which is discussed in more detail below. This programme is under 

discussion at the United Nations Climate Change Conference in 
Copenhagen (COP 15).  



    

 DWRM Climate Change Response Strategy 2009 58 

OneWorld Sustainable Investments 

This project could entail planting Faidherbia albida as woodlots on a large 

scale across areas of Yumbe, Moyo, Adjumani, Amuru, Gulu, Kitgum, 
Pader, Kaabong, Kotido, Abim, Moroto and Nakapiripirt districts. This is a 

vast area, and a starting point could be Moroto.  This area is the natural 
range of F. albida, which has many useful characteristics. Since human 

populations are relatively sparse in this area, there would be fewer 

conflicts of interest. 

- Increase of agricultural production through improved practices. 

2. Reforestation and afforestation – Firstly, this response entails the 
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). 

Reducing Emissions from Deforestation and Forest Degradation in 
Developing Countries (REDD). 

Secondly, Uganda may reduce or even reverse some of the environmental 

degradation caused by deforestation through a UN programme called 
Reducing Emissions from Deforestation and Forest Degradation in 
Developing Countries (REDD). Under this programme, funding is available 

from international donors for an activity that sequesters 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).   

Several key decisions have to be made in the potential roll-out of such a 
programme.  Firstly a choice has to be made on the type of species used, if 
reforestation is to be undertaken.  Internationally, buyers in the carbon 

market prefer reforestation with indigenous trees. Secondly, in places like 
Uganda, deforestation has usually occurred for a specific reason. Generally, 

land has been cleared to expand the area available for agriculture. 
Reforestation should therefore not remove land from agricultural production, 
or, where this is the case, alternative means of agricultural production need 

to be put in place before a REDD programme is implemented. Additionally, 
deforestation also occurs because of the need for biomass fuels. A successful 

REDD therefore requires the replacement of these energy services (see point 
1. above), otherwise the project will fail. Community buy-in through 
stakeholder engagement is therefore a pre-requisite for such a programme. 

Carbon offset buyers in general require high-quality and cost-effective 

emissions reductions. While agroforestry practices are acceptable, research 
has shown that REDD activities with native tree species have the 
highest value to the buyer.  
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Because of Uganda's tropical nature and the rapid growth rate of its 
trees, Uganda could have an advantage when utilizing a REDD 

option. REDD projects do however require intense validation and verification 
processes to make sure that the bought carbon sequestration is taking place 

as contracted, which can increase the cost of a REDD project. REDD projects 
can also create disappointment in nearby land users who may see their 
potential utilization of the newly generated forest restricted.   

It has been shown internationally that buyers in the carbon market prefer 

the single-purpose Voluntary Carbon Standard (VCS) approach in a REDD 
rather than the more complex community and multiple-use based standard 
(CCB), which is more difficult to measure. 

 

B. Improved Catchment Management Practices 

"Recharge rates [of groundwater resources] vary widely across Uganda and are 
also thought to be extremely localized. … Low recharge could be related to low 
permeability of soils and regolith if they have a high clay content. However, in 

regions where pastoralism is practised, the development of soil crusting that 
results from poor land use and consequent reduction in infiltration 

capacity is also of importance. High surface runoff and flash-flooding is 
the result, causing flooding down the channels draining the Karamoja region 
into Soroti district and ultimately Lake Kyoga. … Recharge is highly susceptible 

to rainfall quantity and intensity, as well as landuse." (Vulnerability Assessment 
Report, March 2009) 

Recommendations 

1. Integrated catchment management approaches provide various means 
of increasing agricultural outputs while reducing erosion.  This can be done 

through: 

- Agricultural extension, education and training 

- Improved technologies to manage or build soil nutrient status – 

increasing crop diversity, mulching systems and maintenance of crop 
residues; intercropping with high-quality legumes 

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

manage soil fertility 

- Investment in improved agricultural techniques 

- Provision of alternative sources of biomass fuels (other than indigenous 
forests), and thereafter subsidy and support of alternative fuels 

(described in point A. above – installation of woodlots).  

- Public awareness and education programmes as part of the Climate 
Change Strategy targeting sustainable land-use practices in these 
areas. Awareness and education has been shown to be related to 

reduced rates of land degradation. 
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- Investment from non-farm sources (for example, value-add processing 
of vegetables) reduces land degradation, as does increased income 

through improved market access.  

Integrated catchment management that is targeted at reducing erosion and 

improving land-use practices therefore requires a multi-disciplinary approach 
that, importantly, includes such issues as improved economic returns.  Re-
investment of incomes derived from agricultural output into improved 

production and landcare practices is required, this can only be done on the 
basis of increasing the knowledge levels of the farming community in both 

commerce, farming and conservation techniques. However, increasing 
agricultural production and income while simultaneously reducing erosion 
mostly requires external investment because these twin goals are unlikely to 

be met through farm-generated income only. Ultimately, poverty reduction is 
one means of improving catchment management, and integrated catchment 

management is closely related to sustainable agricultural production. 

 

2. Improved wetlands management: Protect, conserve and rehabilitate 

wetlands for sustainable utilisation - Education and awareness raising 
along with regulation and policy enforcement are the focus of this action 
area.  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. Flood attenuation, emergency grazing in the cattle belt during the 

dry season, water filtration and sediment trapping are other ecosystem 
services provided by wetlands (Wetlands Management Department et al., 

2009).  

Once degradation of wetlands has taken place, it is usually impossible to 

rehabilitate them without significant investment and funding. The main focus 
should therefore be on preservation of healthy wetlands, through recognising 

and placing value on the services they provide. This can be achieved through 
a Communications and Public Awareness education initiative and stakeholder 
engagement that will get community buy-in. Investment in industries based 

on ecosystem services (such as products made from papyrus, mentioned 
above) can have positive benefits. 

Wetlands are particularly useful for supporting livelihoods in the poorer parts 
of the country.  There appears to be a positive relationship between poverty 

and the number of ways people use wetland services (i.e. the poorer the 
people in an area, the more ways that people rely on wetland ecosystem 

services (Wetlands Management Department et al., 2009).  In the north-
eastern districts near Lake Kyoga, multiple uses of wetlands are concentrated 
in Nakasongola, Katakwi, Amuria, Lira and Dokolo districts (Wetlands 

Management Department et al., 2009, Map 5, p17).  Most of the districts 
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recording multiple uses of wetlands also have poverty rates of 30% and 
upwards. 

A wetland strategy should focus its resources in the north-eastern districts 

listed above, with the vision of increasing the wetland assets into the further 
north-east, including Gulu, Pader, Abim and Moroto districts.  Retention of 

seasonal flows in these districts in wetlands would increase livelihood 
incomes in these regions, as well as improving food security and reducing 

poverty levels. The lower parts of the Moroto district have particular 

potential. 

 

Wetlands - Climate change risk and vulnerability 

"For agriculture, the wetlands have particular importance. They are numerous 
and widespread, mostly in the southern and central regions. In the south and 

west, wetlands have a permanent core and relatively narrow seasonal wetland 
edges. In the north, they take the form of broad flood plains. 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. Furthermore, they are active biological filters in the treatment of 
effluents, but due to this function they are also sensitive to the accumulation of 
pollution. Many of the seasonal wetland edges are used for smallholder 

agriculture, and some have been drained for larger-scale cropping. Because it is 
often poor people who settle in or close to wetlands, they are particularly 

vulnerable to flooding events." (Vulnerability Assessment Report, March 2009) 

 

C. Promote community best-practices for water resource management 

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

sensitisation; gender issues 

1. Prioritising responses by 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 nad 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. 

2. 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.  
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3. A communication and awareness strategy should target vulnerable 
communities that are dependent on fragile eco-systems, and promote best 

practices for water resource management.  

Recommendation 

There is a need for a socio-economic analysis or assessment of the determinants 

of adaptive capacity in Uganda followed by an analysis of the country's 
communities with the least adaptive capacity, linked to the ecosystems on 

which they depend. This will allow ranking of communities according to levels of 
vulnerability, adaptive capacity and resilience. Such research should integrate 
the dependence of communities on fragile ecosystems, and target ways to 

preserve healthy ecosystems - or restore damaged ones - while integrating the 

needs of communities.  

 

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

Options included from the matrix:  

 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  

5. Making it happen 

This section outlines the role of the DWRM and the key activities for DWRM in 

implementing Uganda's Climate Change Strategy and Action Plan. It goes on to 
outline the four key pillars on which the successful implementation of the 
strategy rests. These pillars are: funding; capacity building; supportive 

institutional arrangements, and science informing adaptation responses. 

These are discussed in more detail in the following section, after looking at the 
role and key activities of the DWRM.  

 

5.1 Role and key activities of the DWRM 

 

Role of the DWRM 

The DWRM is well positioned to take the lead in implementing the main thrust of 
the Action Plan. The DWRM (in partnership with key stakeholders, including 
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research institutions, industry organisations and community groups) will provide 
leadership in coordinating identified climate change activities in the Ugandan 

water resource sector as well as in sectors and systems directly impacted by 
water and considered to be most at risk.  

Successful implementation depends on the DWRM, as programme custodian, 
playing a strong role in leadership, co-ordination and strategy implementation.  

The DWRM, which has taken ownership of Uganda's climate change strategy is 

also the custodian of Uganda's most vulnerable resource under climate change. 
The DWRM will play a central role in the allocation and management of Uganda's 
water resources. This gives the DWRM a strong platform for leverage and also 

provides a cross-cutting focal point for public awareness campaigns and 
communications.  

DWRM's task is made easier by the fact that many of Uganda's policy-makers 
and policy-making bodies are already aware of the issues surrounding climate 

change, and several strong climate change-related policies and frameworks are 
already in place, such as the NAPA. Bodies such as Uganda's Climate Change 
Unit housed within the MWE, and the relatively new Parliamentary Forum for 

Climate Change (PFCC) that includes MPs, development workers and members 
of the public, could provide support for a DWRM Climate Change Unit.  

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.   

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. 
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 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. One example is demand-
side management policy that recognises climate change impacts being 

established in Uganda.  

 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 / 
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 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. 

 

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. 

In addition, Uganda has strong scientific capabilities, for example, within key 
research institutions at Makerere University.  Many existing initiatives are 

already making steps towards adaptation to climate change. The challenge lies 
partly in co-ordinating, focussing and leading these initiatives. 

Finally, it is important to re-emphasize the central and critical role of the DWRM 
as custodian of Uganda's Climate Change Strategy and Action Plan. The DWRM 

must control and drive the process of successfully implementing the Strategy, in 
part through efficiently co-ordinating the range of actions that it encompasses. 

 

Key activities of the DWRM  

The DWRM, (in partnership with key stakeholders, including research  
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1. Implement, monitor and report on key programmes identified to 
strengthen the water, and other linked  sector's adaptive capacity in 

the different prioritised natural and productive resource areas that are most 
threatened by the impacts of climate change, and without which livelihoods 

and economic productivity are threatened. 

The impacts of the increasing frequency of droughts in Uganda are already 

being felt, along with the resultant hunger and health impacts. For example, 
Karamoja, a semi-arid region in the north-east, has typically experienced 

drought every five to 10 years since the 1960s. However, since 2000, the 
droughts have become more frequent and more disastrous. Karamoja, which 
has no irrigation system, has suffered extreme drought for two years 

straight, preventing harvests altogether. In 2007, the United Nations World 
Food Programme (WFP) distributed food to 500,000 people in Karamoja.14 

2. Implement monitoring programmes and ensure that progress in 
responding to climate change is known, reported and can inform future 
strategies and actions.  

3. Incorporate climate change issues (to include changes in frequency and 

intensity of extreme events such as flooding and drought), into 
development planning and approval processes. Develop practical 
planning tools to assist local government in taking predicted climate change 

impacts into consideration. 

Exposure of the country's cities and settlements to climate risks is high but 
the sensitivity to change is dependent on the way climate change impacts on 
extreme events. The built environment and urban areas can be seen as 

machines to manage and control climate impacts. Cities and infrastructure 
are built to accepted risk limits based on climate patterns and limits as we 

have known them. Some infrastructure and various communities are already 
threatened by having been established on unsuitable sites, due to poor 
planning conditions (examples include housing developments on sites 

vulnerable to flooding), and climate change is set to alter these limits, which 
are in some cases already stretched.   

4. Ensure that emergency management strategies incorporate climate 
change risks and impacts, particularly with reference to the likely increase 

in the occurrence of extreme events. Ensure communities are involved in 
these strategies and empowered to benefit from them.  

Damage, injury and death as a result of increased extreme events hold 
particularly strong consequences for livelihoods, settlements, and 

emergency services that are already beyond their thresholds. In many of 
Uganda's urban and rural centres, increases in severe weather events linked 
with climate change (such as droughts, floods, heavy rainfall) could cause 

                                       
14 UN News Centre: http://www.un.org/apps/news/story.asp?NewsID=21246&Cr=food&Cr1= . 

Downloaded on 4 August 2009. 

http://www.un.org/apps/news/story.asp?NewsID=21246&Cr=food&Cr1=
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significant damage. This is worsened in areas that have increased population 
density.  

Analysis of the experience in Mozambique during and after the floods of 2000 

and 2001 showed that apart from preparedness, capacity building and 
training, a key priority is building the government‘s capacity to coordinate 
disaster relief at all levels.15  

5. Develop and implement demand-side management programmes through 

raised public awareness and by integrating resource scarcity and risk factors 
into tariff structures and incentivising efficiencies and behaviour change.  

Although water in Uganda is already quite expensive, water usage in Uganda 
currently does not reflect the value of water as an increasingly scarce and 
inaccessible resource. By introducing behaviour management strategies that 

reflect this scarcity, more efficient use of water is entrenched and behaviour 
change is encouraged. Furthermore, integrating risk factors into tariff 

structures allows, and even forces, water regulation authorities (for example 
Water Management Zone teams) into more effective and productive 
management practices. However, it will also be necessary to take into 

account the need for equitable distribution and supply of water for various 
needs, to various communities.  

Another aspect of demand-side management of water resources is the link to 
good catchment management practices. This involves the sensitisation and 

mobilisation of communities regarding the importance of catchments and 
their link to water quality and quantity. People do not necessarily see 

individual parts of catchment areas as being linked to the availability of 
water. The health of catchments affects the quality and quantity of water 
downstream, thus affecting lake levels, as well as groundwater quality and 

quantity. Poor catchment health translates into increased runoff and 
decreased groundwater recharge rates. Healthy catchments improve water 

quality and groundwater recharge and also act as natural flood control 
mechanisms, especially along rivercourses. Degraded catchments provide no 
barrier to floodwaters. Sustainable catchment management is dependent on 

community sensitisation and mobilisation, possibly through a robust 
Communication and Public Awareness programme. 

6. Stimulate demand for new research projects in conjunction with the 
appropriate research institutions and universities to better inform 

programme implementation.  

7. In partnership with research institutions and other departments, stimulate 
and/or coordinate research into the climate change impacts on key 
industry sectors such as fisheries and the potential opportunities created 

by climate change in these sectors. 

                                       
15 Hanlon, Joseph and Christie, Frances (2002). Preparedness pays off in Mozambique. In: Not Set 

ed. World Disasters Report 2002. Geneva: International Federation of Red Cross and Red Crescent 

Societies. Downloaded from http://oro.open.ac.uk/11548/ on 4 August, 2009. 

http://oro.open.ac.uk/11548/
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Ongoing data collection, analysis and research into climate change impacts 
on various sectors is essential in order for the Climate Change Strategy and 

Action Plan to be successful in minimizing the risks and impacts of climate 
change in Uganda, across all sectors. Growing awareness of climate change 

impacts, both locally and globally, presents the opportunity for harvesting 
information from a variety of sources, ranging from local indigenous 
knowledge to scientific data collection. Without ongoing research that feeds 

back into the Climate Change Strategy, the strategy is in danger of ultimately 
being ineffectual and outdated.  

8. Implement a communications strategy that drives behaviour change, 
supports the actions outlined in the Plan and informs and educates the 

Ugandan community of climate change impacts and progress, especially with 
regard to water. 

 

6. Pillars of successful implementation of the 

Strategy 

The successful implementation of the DWRM Climate Change Response Strategy 

rests on four pillars:  

 funding 

 capacity building 

 supportive institutional arrangements 

 science informing adaptation. 

 

Pillar 1: Funding climate change responses 

Generally speaking, funding sources for adaptation in developing countries can 

come from three areas: private sector, public sector and international 
community flows (Bouwer & Aerts, 2006). Private sector flows can come from 
flow of remittances, foreign direct investment, public private partnerships and 

market-based insurance mechanisms.  

Increased Treasury allocation is one method of using local public sector funding 
to finance climate change response options. If Treasury does not allocate 
additional funds, then departments must fund implementation of the strategy 

through their current baseline. Other public funding sources include disaster 
management funding and risk reduction because extraordinary disaster funds 

are released by the State on certain conditions (for example, the declaration of 
disaster areas). A further option is the removal of perverse subsidies (such as 
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practices of subsidising electricity and water prices) to free up resources for 
climate change mitigation and adaptation, at a national level. Specific resource 

charges may also be proposed and the DWRM could consider a district water 
levy for research linked to water-related eco-systems. 

International public sector funding flows are also possible through the 
international donor based community. Efforts to adapt to climate change would 

be more effective if integrated into this structure. Climate change funding that 
flows into Uganda‘s water resource sector should be additional to Overseas 

Development Assistance (ODA) commitments to Uganda‘s water resource sector.  

Furthermore, there are several specific climate change funding options that are 

environment-focused, that support adaptation in developing countries, such as 
the UNFCCC and GEF funds. Various international donors, such as the UK‘s 

Department for International Development (DFID) are currently establishing 
substantial international adaptation funds, which are likely to be managed by the 
World Bank. Climate change issues and areas covered by these funds include 

vulnerability and adaptation assessments; concrete adaptation projects and 
programmes; and adaptation funding priorities focusing on any of the following: 

health, agriculture, water or vulnerable ecosystems.  

The most critical source of funding to finance climate change response options 

is, however, still through Treasury. All of the responses and related action items 
prioritised in the response strategy and action plan are items that either are or 

should be implemented even without the additional climate change argument. 
Factoring in climate impacts and the associated risks ensures that the action 
item receives the appropriate attention on one hand and a budget that allows for 

cost effective risk management on the other.  

Applications for international climate change funding are stronger when there is 

local funding and commitment to action.  

When considering budget applications and allocations for financing climate 
change response, Treasury should consider the cross-sectoral nature of climate 
change and the risks (and related costs) of inaction.  

A further source of financing for mitigation options being considered in Uganda is 

available through the Clean Development Mechanism (CDM), established as 
a flexible finance mechanism under the auspices of the Kyoto Protocol (KP). 
Under the KP, developing countries may contribute to reduction of greenhouse 

gases by implementing clean energy production processes and engaging in the 
CDM process.  

The Kyoto Protocol requires developed countries to reduce their greenhouse gas 
emissions by an average of 5% below their 1990 levels in the period between 

2008-2012. (In some cases this is equivalent to a 15% reduction in their 
expected levels without caps). Mitigation measures for industrialized countries 

(‗Annex 1‘ countries) include the possibility of meeting reduction targets by 
buying carbon credits (by subsidising carbon reduction measures in 
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developing countries, through the Clean Development Mechanism (CDM) 
Executive Board).  

In order to quality for CDM funding, various requirements need to be met, for 

example inventories of greenhouse gas emissions and carbon sinks.  

The CDM aims to bring a revenue stream from industrialised countries into 

emission reduction projects in the developing world. Emission reduction projects 
such as certain clean technologies (for example, waste management options) 

and renewable energy projects (for example, wind farm developments) can 
generate Certified Emission Reduction (CERs) units, which can be traded in the 
international market - thus bringing a source of financing to the development of 

the project.  

To date, no CDM projects are registered in Uganda.  This is because the country 

is neither home to heavy industry nor to significant levels of fossil fuel-based 
electricity generation (a significant contributor to international greenhouse 

gases).  Mitigation options that could qualify for the CDM in Uganda include 
programmatic CDM for Solar Water Heating project development, energy 
efficient housing, agriculture methane capture (biogas) and biomass 

opportunities, and carbon sequestration projects aimed at reducing 
deforestation.  

 

Recommendation 

It is recommended that Uganda‘s Treasury department promotes a cross-
sectoral budget allocation prioritisation and proactively encourages departments 
to use this platform when prioritising budgets related to climate change 

activities. Sector-based departments (such as water, agriculture, health and 
energy) should also consider collaborative, cross-sectoral approaches in 

assessing and responding to climate change impacts and associated risks.  

Parts of the private sector are to some extent already factoring climate risks into 

their decision-making processes. The insurance industry (particularly re-insurers, 
such as Munich Re) are taking climate risks seriously in their actuarial modelling. 

This in turn influences insurance aspects such as premium calculations and 
costings. 

Government needs to ensure that its own house is in order with respect to 
considering and guarding against climate risk. Government is a major owner and 

regulator of infrastructure in Uganda, and a significant asset holder. As it 
typically self-insures its asset base and infrastructure, it runs at considerable 
risk. It also exerts a level of influence over private and community-based assets. 

Local government also controls and has responsibility for significant 
infrastructure investments such as roads and bridges. Government needs to 

ensure that these assets are appropriately managed in accordance with the 
potential threat posed to them by climate change.  It also needs to give due 
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consideration to the costs to the community that would be incurred if the 
services that it provides were disrupted or if development planning and 

approvals do not incorporate the climate risks. 

 

Pillar 2: Capacity building 

Building capacity from the ground up 

The end result of the implementation of the DWRM climate change strategy are 

adaptation responses that minimize the impacts of climate change. However, 
adaptation responses are not only dependent on the efficiency of the leadership 

and organizations. Many adaptation responses are those that are carried out by 
the people of the country 'on the ground', and involve a change in attitude 
towards resources and the way we use them. For example, water as a precious 

resource and good, can be viewed through the four IWRM principles: 

Fresh water is a finite 

and vulnerable 

resource, essential to 

sustain life, 

development and the 

environment. 

Water development and 

management should be 

based on a participatory 

approach, involving 

users, planners and 

policymakers at all 

levels. 

Women play a 

central part in the 

provision, 

management and 

safeguarding of 

water. 

Water has an 

economic value in 

all its competing 

uses and should be 

recognised as an 

economic good. 

Source: http://www.archive.cap-net.org/iwrm_tutorial/3_2.htm 

 

It is clear from the above that end-users of water are stakeholders, including 
people who own cattle, who farm vegetables or those who are dependent on the 

waters of Lake Victoria for fish.  

Capacity building therefore also includes an essential component of education 

and public awareness, for which a separate Communications strategy is to be 
developed.  

 

Pillar 3: Institutional strengthening (IWRM) 

Cross-sectoral institutional arrangements & IWRM enforcement 

Since climate change affects all sectors, the nature of the DWRM‘s response 

thereto (and therefore the Strategy and Action Plan) are by definition also cross-
cutting. The effective facilitation of the Draft Strategy and Action Plan is 

dependent on appropriate institutional arrangements that allow implementation 

http://www.archive.cap-net.org/iwrm_tutorial/3_2.htm
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across different sectors. Institutional arrangements in Uganda do not currently 
facilitate a cross-cutting integrated response to climate change.  

IWRM principles, already adopted in Uganda‘s water resource sector, provide a 

solid framework for cross sectoral institutional arrangements in managing 
Uganda‘s water resources under climate change scenarios. 

Some of the responses and actions suggested in the Strategy and Action Plan 
require cooperation across government departments, such as water, energy, 

agriculture and health, for example the proposed biogas solution. In this 
example, the coordination of a country-wide waste management solution that 
resolves water sanitation, human health and energy issues requires the buy-in of 

individual municipalities as well as water and health departments. (See separate 
appendix: Funding Proposal for Biodigester.) In such cases it would be necessary 

for DWRM first to identify which authority would be responsible, or jointly 
responsible with DWRM for the oversight of this solution across the country. 
Furthermore, the budgetary requirements for implementation of this solution 

may also require Treasury approval. Funding options may be available through 
other departments for example Agriculture, Forestry. The Water Management 

Zone (WMZ) teams are also important to implementation and are well positioned 
to play this role as they are aligned with the IWRM framework. 

As stated earlier in this report, climate change is a cross-cutting issue: it affects 
water, agriculture, livelihoods, infrastructure, health, insurance, and many other 

aspects of life and governance. Cross-sectoral responses are therefore required 
in order to respond successfully to climate change and minimize its negative 
impacts. However, climate change is generally 'housed' in one department, for 

example Environment, where it may have little influence on other departments, 
such as Health, Transport and Energy.  

A climate change centre was established in 2008 to monitor and coordinate 
climate change responses. The centre is in the Ministry of Water and 

Environment's Department of Meteorology, under the DWRM. The centre 
consists of a team of six people.  

It is strongly recommended that appropriate institutional arrangements be 
made so that climate change can be incorporated into all aspects of planning, 

across all sectors. In order for this to happen, linkages need to be created 
between different government departments, directorates and units so that 
information and decisions that are related to various sectors may be addressed 

in suitable forums to incorporate cross-cutting issues.  

DWRM's organisation structure and design is robust, meaning that the 
appropriate departmental structures are in place and corresponding positions 
identified. However, many positions in DWRM are vacant, clearly indicating that 

the human resource capacity to fulfil existing, necessary functions, even without 
the additional stress of climate change, is inadequate. Furthermore, there are 

few water and climate change experts within the department, although this 
capacity building is being considered with the recently established Climate 
Change Unit (CCU).  
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DWRM, as custodian of the climate change response strategy have a 
responsibility to ensure that their human resource capacity and institutional 

arrangements enable the department to fulfil its related roles and 
responsibilities.  

The DWRM-led climate change response strategy and action plan is not 
necessarily in law a policy. However, it does constitute a deliverable in that 

stakeholders have been informed and consulted in the development of the 
strategy and as such have a legal right (and legitimate expectation) to expect 

performance from the government of Uganda, through its agency, the DWRM. 

Some institutions may need strengthening in order to successfully implement 

this Climate Change Strategy, for example: 

 strengthening the MAAIF‘s capacity to deliver on the Irrigation Policy 

would fast-track the country‘s agricultural adaptation in the face of 
climate change 

 strengthening DWD's capabilities for undertaking water balance studies 
through building capacity, improved technology, training and acquisition of 

the necessary hydrological tools. 
 

Disaster Management and Preparedness  

Disaster Preparedness and Management is reliant on systems for disaster 

preparedness, early warning, disaster response, disaster mitigation, and 
recovery. To facilitate this, the required governmental and non-governmental 

institutional linkages need to be made and/or strengthened. Non-structural 
mechanisms (particularly appropriate land use planning) need to be put in place 
for the protection of life and property during floods. 

 

Pillar 4: Science informs adaptation responses 

Stakeholders and potential funding sources can only be certain that adaptation 

responses will be effective where the responses are supported by scientific 
evidence. Climate projections and scenarios, and information regarding for 
example crop yields, changing growing seasons, varying water levels in 

Uganda's lakes (Victoria, Kyoga, Kwania, George, Sibisa), groundwater 
resources, rainfall, etc. can then be linked with socio-economic data in order to 

ascertain the most effective adaptation responses. This pillar of the Strategy has 
its foundation in focussed data collection, strong data management and 
integration, and analysis. 

Furthermore, where scientific background information and data underpin and 

support targeted adaptation responses, funding can be accessed from 
international sources. Applications for UNFCCC funding can only be successful 
where supporting research and accurate information underpin the application.  

Some of the actions required for the successful implementation of this DWRM 

strategy and action plan are the following: 
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 Improved water budgeting for Lake Victoria particularly (and other 
important lakes, such as Kyogo) is critical from a number of perspectives. 

Water levels in Lake Victoria are affected by hydro-power management at 
Jinja, by transboundary regulations on water withdrawals as per the 

Agreed Curve, and by climate. It is difficult to isolate which of these 
factors has the greater impact, therefore better data on the water balance 
is required. Significant co-ordination with the other states bounding the 

lake, Tanzania mostly, and Kenya, is essential. A priority for Uganda is 
to improve capacity and performance of its monitoring stations, 

starting with the monitoring stations in and around Lake Victoria. 
Other priorities for improved stations include areas that are vulnerable to 
climate change, such as the densely populated livestock cattle belt for 

improved drought monitoring; and Mount Ruwenzori, where significant 
runoff is generated from the mountain catchments.  

 Rigorous and disciplined collection of weather and climate data from a 
comprehensive network of weather stations, that are prioritised in terms 

of critical areas. 

 Upgrade the Department of Meteorology‘s database with modern storage 
infrastructure, that addresses the Department‘s needs (see other section) 

 Complete the groundwater resource base. 

 

Vulnerability of Uganda's water sector relating to availability 

of reliable information 

Effective decision making to carry out the Climate Change Strategy and 
Action Plan depends on reliable scientific information about various 

aspects of the water sector. 

As detailed in the Vulnerability Assessment (pp.43-48), Uganda currently 

experiences various critical gaps in the information collection and management 
process. This lack of reliable and complete information and poor data quality 

seriously compromises the DWRM's ability to carry out necessary steps for 
climate change adaptation. A few examples are: incomplete information on 
installed capacity for most hydropower installations; lack of up-to-date records 

for meteorological stations on Lake Victoria; records of groundwater depth and 
abstraction for consumption.  

Data quality 

Data quality depends on a number of aspects, including data completeness, 
consistency, currency and metadata, as well as standards for making 

observations, for capturing data and for processing it (all detailed in the 
Vulnerability Assessment, OneWorld, 2009). The main requirements for reliable 
data quality are: 
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 Quality - The use of agreed standards in data measurement and collection 
to build reliable datasets and databases 

 Completeness - the use of and inclusion of all relevant records, to date 

 Consistency - Datasets need to be in the same format (for example in the 
form of databases, as opposed to a mixture of spreadsheets, hardcopy 

records, word processing documents). Instruments must be calibrated 
accurately and agreed-on procedures need to be used for monitoring and 

reading instruments. 

 Currency - Datasets and compilations need to be date stamped so that 

their relevance and currency is confirmed. This is especially important in 
the case of Disaster response. 

 Metadata - Data should include metadata, that is information relating to 
who captured it, when it was captured, methodologies used, etc.  

 

Recommendation 

In terms of taking corrective action on metadata standards, the DWRM and 

Meteorology could consider the Dublin Core metadata elements (see 
http://dublincore.org/documents/dces/) for a starting point, although it would 

have to consider additional custom elements. Alternatively, they could review 
international metadata standards for the specific types of information they are 

capturing, for example from the World Meteorological Organization (WMO). 

 

Information management 

Once reliable data has been collected, information management processes need 
to be implemented. Information management is dependent on four aspects: data 
ownership and custodianship, data sharing, data communication and processing, 

and data retrieval and dissemination. These are discussed in depth in the 
Vulnerability Assessment. However, for the purposes of this Climate Change 

Strategy, certain aspects are worth reiterating: 

 Data sharing - The success of the strategy depends partly on the free 

availability of reliable information between organisations that are the 
custodians of this information. Free supply of data enables the public and 

private sector to make better decisions, thereby strengthening the economy. 

Recommendation: data sharing 

Data sharing requires not only agreements, but action plans for implementing 

these, such as protocols for requests and deliveries. It is recommended that 
arrangements should be put in place that support data sharing between 

http://dublincore.org/documents/dces/
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Meteorology and the DWRM, for example the Memorandum of Agreement 
between the two bodies might need to be strengthened. 

Information is only useful if it is accessible. 

 

Figure 21: Scientific information, data management and sharing underpin 

successful climate adaptation responses (using selected adaptation responses) 

 

 Information requirements for adaptation responses 

groundwater resources  fisheries      weather   

lake water levels (rainfall, evaporation rates, etc.) 
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Implement data quality standards 

DATA SHARING 

Planning and cross-sectoral decision-making 
(government ministries, private sector, NGOs, civil 

society) 



    

 DWRM Climate Change Response Strategy 2009 76 

OneWorld Sustainable Investments 

Source: OneWorld Sustainable Investments, 2009 

 

The quotation below could be applied to almost any developing country, and 

indeed, government‘s provision of information to the public is problematic even 
in developed countries where technology is adequate. Schwarte‘s report was 

focussed on forestry and oil production, but the quote may be applicable to the 
DWRM also. 

―… in general there is a considerable lack of awareness in Uganda of the 
legal rights related to accessing environmental information. Whilst the 

law is underutilised, the main barrier in practice appears to be a 
‗culture of secrecy‘ – the general reluctance of government officials 
towards disclosing information. 

―The value of transparent and accessible information systems is 

generally recognised as a basis for sustainable development. But 
officials, non-governmental organisations (NGOs) and the media alike 
struggle with key barriers such as the general lack of resources and 

capacities as well as the politics of patronage. The relationship between 
civil society and certain levels of government often prevents proper 

collaboration and participation.‖ (Schwarte, 2008) 

The fact that the DWRM does not have a website for disseminating information is 

itself a barrier to sharing data and informing the general public about itself, its 
mandate and its activities. 

7. Toward implementation: challenges, 

conclusions and recommendations 

 

7.1 Priorities identified 

A review process for the draft Climate Strategy and Action Plan was held in 
Uganda in August 2009. Working groups prioritized adaptations in terms of 
speed of implementation and cost. The two working groups identified priorities 

as follows: 

Working group 1 Working group 2 

1. Rainwater harvesting 

2. Implementation of irrigation and 

irrigation infrastructure 

3. Community sensitization and 

mobilization for best-practice land-use 

1. Rainwater harvesting  

2. Avoid deforestation (and reforestation) 

particularly around catchment areas or 

other sensitive zones 

3. Improved communication with 
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management 

4. Early Warning Systems (Disaster 

Management Reduction and Preparedness 

communities re: 

- Best practice for water 
resource management 

- Agriculture best practice 

- Early warnings systems 
(EWS) e.g. floods etc 

4. Irrigation 

 

Table 1: Timeline for the Uganda DWRM Climate Change Strategy and Action 

Plan, showing short-, medium- and long-term projects 

SHORT- 

TERM 

Irrigation implementation  

Rainwater harvesting  

Handpump programme  

Community mobilization and 

sensitization (land-use management 

best practices) 

Landing site infrastructure; fish monitoring 

and quota system (Cost-Benefit analysis 

and feasibility by early 2010) 

Biogas digesters (install three by 2011) 

 

MEDIUM- 

TERM 

(by 2015) 

New water (irrigation) infrastructure (to 

cover 30% of irrigable land by 2015) 

Sustainable aquaculture  

Monitoring, Prediction, Modelling 

Disaster Risk Reduction & Preparedness  

Catchment management 

Wetlands management 

Groundwater mapping 

Improve farmers' access to markets (by 

20% by 2015) 

Restore 50% of damaged ecosystem 

services by 2015. 

LONG- 

TERM 

Post-harvest storage/processing 

Reforestation and afforestation 

Avoided deforestation 

Transboundary water: Climate change 

vulnerability assessment (Nile Basin 

Initiative) 

Monitoring station on Lake Victoria 

 

7.2 Risks to implementation 

The DWRM Climate Change Strategy and Action Plan faces various risks to 
implementation of the strategy. One of these is the possible lack of political will 

needed to create the appropriate institutional (cross-sectoral) arrangements, 
and another is the feasibility of adaptation actions in the face of competition for 
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funds from other national priorities. While it will be important for DWRM to 
anticipate broad political risks, this is not directly measurable. There are also 

risks related to levels of capacity in the DWRM and other bodies (such as Dept of 
Meteorology), and to the ability to gain access to and integrate climate- and 

water-related data. Political risks are difficult for the strategy to address (if at all 
possible), since these lie outside the strategy's sphere of influence. 

 

Direct risks to the DWRM strategy 

The following possible risks to the successful implementation of the DWRM 
strategy exist: 

1. Data is unavailable to allow analyses (high severity, high 
likelihood): Climate and water related data in Uganda is uneven and in 

some cases lacking. The climate monitoring network is not complete and the 
Department of Meteorology lacks appropriate storage facilities for data and 
human resources capacity. Data can be hard to access, and once obtained, 

analyzing information (including across sectors) can be challenging. DWRM 
will need to act as a driving force in demanding the necessary climate and 

water related data. It will then need to act as custodian and co-ordinator 
between climate- and water related sectors in this action plan.  

Reducing the risk: DWRM as custodian of Uganda‘s most vulnerable 

resource is well positioned to act as a driving force in pursuing the required 
information and analyses, and also as coordinator and lead partner between 

different sectors that are party to actions in the climate strategy.  

2. Lack of regional agreement about the use of transboundary water 
(low short-term severity & high long-term severity, high probability): The 

bodies that are involved in transboundary water discussions (for example 
those related to Lake Victoria Basin) do not currently take climate change 

into account and no vulnerability assessment has been carried out. Regional 
political and technical agreements are needed to make effective adaptation a 
reality. 

Reducing the risk:  An IWRM-based approach by DWRM in lobbying for 
favourable transboundary agreements will require credible assessments of 

water budgets and the impacts of climate change on rainfalls into Lake 
Victoria and evaporation out of it, additionally with a credible assessment of 
how climate change will affect the water budget of Lake Victoria. 

3. Essential adaptation in Uganda harms another country (high 

severity, low likelihood): Climate change is cross-sectoral and 
transboundary. A key risk is that a prioritised adaptation option implemented 
in one country may impact negatively on another country (for example in the 

case of a river, a downstream country may be impacted negatively).  
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Managing the risk: A regional and/or transboundary climate change and 
transboundary analysis is one way to manage and reduce this risk, as is 

pressuring for the early emergence of an agreed policy on regional 
transboundary climate change and its impacts. 

4. Science does not inform adaptation responses (high severity, high 
likelihood): Responding optimally to climate change is about achieving 

economic empowerment and institutional capacity. Understanding climate 
change and impacts is about climate science and biophysical analysis. A 

critical factor for success of the strategy and action plan is that scientific 
information and reliable analysis are available to support and underpin the 
actions in the strategy. Such information and analysis is also essential for the 

ongoing monitoring and review of the success of the strategy over time. 

Managing the risk: The DWRM will play the role of the main ‗customer‘ of 

good scientific information and will therefore put pressure on responsible 
bodies to provide the required information. As strategy leader and enabler 
DWRM will facilitate the key strategy linkages and actions, supported by 

reliable information.  

Political risks 

5. Climate change is long term (high severity, high likelihood): Other 
stresses are more immediate: Climate change is often seen as being a 

future risk. However, countries already face major problems of 
vulnerability, which challenges the ability to pay serious political attention to 

the problem. 

Managing the risk: The DWRM‘s activities are cross-sectoral, which will 
help to sensitize policy makers and communities about the impacts of climate 

change and the cost-effectiveness of early response. DWRM activities relating 
to communication, education and public awareness around the action plan 

will help to highlight the problem of climate change and the importance of 
taking action now. Political attention will also be encouraged by DWRM‘s 
WRM focussed approach. Since water resources and needs are cross-

sectoral, various sectors will be drawn into the dialogue and activities, and 
affected communities will be encouraged to take an active role.   Also, 

adaptation projects should be shown to have immediate cost/benefit payoffs, 
which would make them ―no regrets‖, obvious actions.  The projects should 
also be ones that make sense now and well as in the future.   

6. Bodies involved in the strategy have inadequate capacity (high 
severity, high likelihood): Poor institutional capacity is a well-documented 

risk. 

Managing the risk: The mitigation strategy is:  i) to build institutional 
capacity within Uganda  through a) identification of capacity needs, b) 

allocation of funding to training and capacity development, c) development of 
policy at the appropriate level to support the acquired capacity, d) fund and 

otherwise support continuation of the newly developed capacity to carry out 
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its mandated tasks, e) monitor and evaluate whether the developed capacity 
is achieving its objectives, f) adjust goals, targets and methods as 

appropriate to achieve the demands made on the developed capacity. 

7. Other sectors are neither responsive nor willing to buy in and 
cooperate (high severity, high likelihood): Other sectors involved in the 
strategy (such as health, transport, local governments) may not be willing to 

cooperate with DWRM on cross-sectoral responses. Even if people are 
convinced of the gravity of climate change, it does not necessarily mean they 

will take action.  

Managing the risk: IWRM principles that inform the DWRM strategy can be 
used to illustrate and lobby for implementation of the strategy. The key risk 

mitigation is to make clear to other sectors the benefits of the strategy and 
the actions that flow out of it. 

- Poor coordination of donor and other institutional climate-
change activities (low severity, low likelihood): There is the 
ongoing risk of a variety of uncoordinated donor-driven activities 

resulting in duplication, confusion and ‗overkill‘ of some responses. 
Contributing factors are too many workshops; stakeholder engagement 

by different groups on the same issues, and uncertainty of aid flows.  

Managing the risk:  DWRM projects and activities have well-defined 
boundaries, well constructed financial budgets and skills allocations, well-

defined benefits and costs and well defined management, maintenance and 
support plans. 

 

7.3 Monitoring and Review 

The outputs of all climate change response actions in the process of managing 
the risks of climate change must be kept under review so that, as circumstances 

change and new information emerges, plans can be maintained and kept up to 
date.  

The Climate Change Response Strategy and Action Plan is dynamic and requires 
regular updating and validation to continue to lead the process. The results of 

ongoing monitoring and evaluation of the impacts of implemented measures and 
strategies should be used to inform this validation.  Monitoring needs to happen 
on two distinct levels:  

 Monitoring the rate and extent of climate change against projections (these 

projections will become more refined and of a higher resolution as focused 
local research on climate change progresses) 

 Monitoring the country's progress in adapting to these changes, managing 

the risks of climate impacts and reducing vulnerability. 

Important aspects of the monitoring and review process include: 
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 Keeping the analysis and review up-to-date, including developing and 
updating climate change scenarios and incorporating new information about 

climate change impacts. 
 Reviewing Uganda's progress on the actions that flow from the 

implementation process, reporting on this progress and using the progress 
evaluation to re-inform the strategy. This may mean implementing new or 
treatment actions to reduce risks and / or undertaking further more detailed 

analysis (focused climate change research). 
 Ensuring that the actions are implemented timeously and cost effectively. 

These must be documented and reported on to relevant stakeholders with 
feedback re-informing the dynamic response strategy and action plan. 

 Reviewing the criteria for evaluating response options and measures 

periodically (every 5 years) to ensure currency and relevance. These need to 
be reviewed against the growth and development strategies of Uganda as 

these are amended from time to time and the goals contained therein. 
 Establishing a framework (within the DWRM) for reporting on climate change 

progress, review and implementation processes – in other words: publicly 

tracking Uganda's progress on climate change and climate change response. 
 Establishing platforms for regular stakeholder and public communications on 

climate change, progress and challenges. 

 

Recommendation 

Maintaining a sound information database that is regularly updated and expanded is 

a critical success factor to constructive ongoing monitoring and review. Both are in 
turn critical success factors in keeping Uganda's response to climate change 

dynamic, relevant and informed. 

 

 

7.4 Integrating the Climate Change Response Strategy 

with Uganda’s development planning processes 

 

Although understanding climate change is based in scientific research and 

analysis (specifically climatology and sectoral sciences), responding to climate 
change, particularly in developing countries, is more about socio-economic 
empowerment and institutional strengthening. This places climate change 

response strategies and actions in the realm of development and development 
planning.  

In terms of development, the emphasis is placed on strengthening the adaptive 

capacity to short-term, medium-term and long-term climate change and 
variability, and increasing resilience to climate shocks – ultimately to ensure that 
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poverty levels do not worsen as a result of climate changes. From a 
development planning perspective, this means that ALL relevant development 

plans and processes must integrate climate change challenges at all levels. For 
example, an economic growth and development strategy for Uganda should 

consider a climate change scenario (or future) with constrained water resources, 
and should include strategies to address this.  

Any poverty eradication strategies and plans in Uganda should also integrate 
climate risks and impacts, with the objective of ensuring that climate change 

does not worsen poverty levels in the country. The PEAP is currently under 
review, providing an opportunity for integration of the climate change response 
from the water resource sector.  

The interaction between climate and macro- and micro-economics in countries 

that are as dependent on rain-fed agriculture as Uganda is, always tells a story. 
For example, Malawi has had four years of good rainfall and good crops, with 
equivalent economic health. This has been evident in Malawi's GDP for the same 

years. However, the country is likely to be hit by drought this season, with an 
anticipated correlating negative economic effect.  

The factors above make a strong argument for integrating and mainstreaming 
climate change impacts into all levels of development in Uganda and it is 

recommended that a funded project be developed to do this. In the water 
resource sector, this could for example focus on planning in water resource use, 

water infrastructure and cross-sectoral allocation. 

Climate change and related impacts and risks should be incorporated into water 

catchment management plans, environmental impact assessments, wetland and 
other ecosystems planning and related policies (for example on land degradation 
and de-forestation and reforestation).  

 

7.5 Conclusions 

Science has revealed the speed and scope of climate change impacts, and the 
world has begun to realise that climate change holds potentially serious 

implications for economic and political stability – and thus international security. 
The African Union, in a January 2007 decision, expressed grave concern about 

the vulnerability of Africa‘s ―socio-economic and productive systems to climate 
change and variability and to the continent‘s low mitigation and response 

capacities‖ (African Union, 2007). 

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. 
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There is little doubt that climate change, and particularly increased variability 
(intensity and frequency of extreme events such as flooding), will 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 longer, more frequent 
droughts and to cope with intense flood events. It is ultimately the responsibility 

of the water resource department to manage and plan for water resource 
management to facilitate its own adaptation to climate related challenges (as 

well as of other dependent sectors). 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.  

Institutionally, this all presents further challenges, as Uganda, like most 
countries around the world, is 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. All of these factors can 

be built on to strengthen DWRM‘s institutional capacity 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. GLOSSARY OF TERMS 

Adaptation  Adjustment in natural or human systems to a new or changing environment. 

Adaptation to climate change refers to adjustment in natural or human systems in 

response to climate stimuli and is instituted to moderate the effects of climate 

change. Adaptation response depends on land use. 

Adaptive capacity The property of a system to adjust its characteristics or behaviour, in order to 

expand its coping range under existing climate variability, or future climate 

conditions.  

Annex 1 countries A group of countries included in Annex I to the United Nations Framework 

Convention on Climate Change (as amended in 1998), that includes all the 

developed (industrialised) countries. The other countries are referred to as non-

Annex I countries. Under the Convention, Annex I countries committed themselves 

to the aim of reducing their levels of greenhouse gas emissions to their 1990 levels 

by the year 2000. 

Anthropogenic   Human made. Usually used in the context of emissions that are produced as the 

result of human activities. 

Biodiversity The variety of organisms found within a specified geographic region. 

Biofuel Liquid fuel produced from plant material (biomass) e.g. agricultural waste, waste 

from municipal landfills, wood, etc. and ethanol mixed together to form an 

equivalent to petrol for motor vehicles. 

Carbon Dioxide 

(CO2) 

CO2 is a colourless, odourless, non-poisonous gas that is a normal part of the 

ambient air. Of the six greenhouse gases normally targeted, CO2 contributes the 

most to human induced global warming. Human activities such as fossil fuel 

combustion and deforestation have increased atmospheric concentrations of CO2 

by approximately 30 percent since the industrial revolution. CO2 is the standard 

used to determine the “global warming potential” (GWP) of other gases. CO2 has 

been assigned a 100 year GWP of 1 (i.e., the warming effects over a 100 year time 

frame relative to other greenhouse gases).  

Carbon sink An area that acts as carbon reservoir where carbon is stored for the longer term 

(for example a forest), which absorbs more carbon dioxide than it gives out.  

Catchment An area that collects and drains rainwater. 

Climate The average course or condition of the weather over a period of years, as 

exhibited by temperature, humidity, wind velocity, and precipitation. 

Climate change  A change in climate which is attributed directly or indirectly to human activity that 

alters the composition of the global atmosphere and which is in addition to natural 

variability observed over comparable time periods. 

Community  

(Draft definition) 

A geographically circumscribed entity implying boundaries. Members can join and 

leave, but in terms of climate change, the boundaries are set by physical location 

and general resource availability and type of use. Thus a community relates to a 

group of people that function in an interrelated way, in that most of the 

interrelationships occur within group rather than out of group. In a rural setting the 

definition of community is often amplified by administrative boundaries, physical 

proximity, and / or social cohesion. 

Note: Community is often defined similarly but experienced differently by people
 

with diverse backgrounds. In addition, if defined too narrowly, there is a danger of 

excluding groups / individuals who should form part of a „community‟. 

[This is a working definition for OneWorld. It is inherently difficult to get consensus 
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on a universal definition. OneWorld acknowledges these difficulties and the 

ambiguity which surrounds the definition.] 

Convective rainfall Typically summer rainfall related to thunderstorms, but also can be triggered by the 

arrival of cold fronts. This type of rain is associated with thunderstorm activity, 

heavy but localized rainfall, lightning and possibly hail. 

Desertification  Land degradation in arid, semi arid and dry sub-humid areas resulting from various 

factors, including climate variations and human activities. 

Ecosystem The complex of plant, animal, fungal and micro-organism communities and their 

associated non-living environment interacting as an ecological unit. Ecosystems 

have no fixed boundaries; instead their parameters are set according to the 

scientific, management, or policy question being examined. Depending on the 

purpose of analysis, a single lake, a watershed, or an entire region may be 

considered an ecosystem. 

El Niño El Niño Southern Oscillation (ENSO): El Niño, … is an oceanic event associated 

with a fluctuation of the intertropical surface pressure pattern and circulation in the 

Indian and Pacific Oceans, called the Southern Oscillation. This coupled 

atmosphere-ocean phenomenon is collectively known as El Niño Southern 

Oscillation, or ENSO. During an El Niño event, the prevailing trade winds weaken 

and the equatorial countercurrent strengthens, causing warm surface waters in the 

Indonesian area to flow eastward to overlie the cold waters of the Peru current. 

This event has great impact on the wind, sea surface temperature, and 

precipitation patterns in the tropical Pacific. It has climatic effects throughout the 

Pacific region and in many other parts of the world. (Source: Third Assessment 

Report (IPCC, 2001a,b,c)) 

Emissions Anthropogenic (human caused) releases of greenhouse gases to the atmosphere 

(e.g., the release of carbon dioxide during fuel combustion). 

Endemic species  A species native to a specific location or region, occurring naturally in a specific 

region characterised by certain bio-geophysical features. 

Estuaries A somewhat restricted body of water where the flow of freshwater mixes with 

saltier water transported, by tide, from the ocean. Estuaries are the most 

productive water bodies in the world. 

Evaluation A process for determining systematically and objectively the relevance, efficiency, 

effectiveness and impact of the adaptation strategies in the light of their objectives. 

Exposure The nature and degree to which a system is exposed to significant climatic 

variations. 

Extreme event “An extreme weather event is an event that is rare within its statistical reference 

distribution at a particular place. Definitions of “rare” vary, but an extreme weather 

event would normally be as rare or rare than the 10
th
 or 90

th
 percentile.” (IPCC 

2001) Examples include extreme flooding, droughts etc. 

Food insecurity A situation that exists when people lack secure access to sufficient amounts of 

safe and nutritious food for normal growth and development and an active and 

healthy life. It may be caused by the unavailability of food, insufficient purchasing 

power, inappropriate distribution, or inadequate use of food at the household level. 

Food insecurity may be chronic, seasonal, or transitory. More recent literature 

focuses on livelihood security – an expansion of food security to include multiple 

stresses and sectors to which livelihoods might be exposed. 

Fossil fuel A naturally occurring organic fuel formed in the Earth‟s crust, such as petroleum, 

coal, or natural gas. Fossil fuels result from organic matter being laid down and 

compacted over very long periods of time (hence „fossil‟). This means that stocks 

of these fuels are finite (compare to renewable energy). 
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GCM  Global Climate Model / General Circulation Model. A computer driven numerical 

representation of the climate system based on the physical, chemical and 

biological components, their interactions and feedback processes. GCMs are 

applied as a research tool to study and simulate the climate, but also for 

operational purposes, including monthly, seasonal and interannual climate 

predictions. 

GIS Geographical Information System(s). 

Greenhouse gases 

(GHG)/ radiatively 

active gases 

Those gases (such as water vapour, carbon dioxide, tropospheric ozone, nitrous 

oxide, and methane) that are transparent to solar radiation but opaque to long-

wave radiation, thus preventing long-wave radiation energy from leaving the 

atmosphere.  

Hazard A physically defined (climate) event with the potential to cause harm, such as 

heavy rainfall, drought, flood, storm and long-term change in mean climatic 

variables such as temperature. 

Impact Are the detrimental and beneficial consequences of climate change on natural and 

human systems (IPCC, 2001). 

Intense rainfall  A subjective term, typically referring to rainfall that is in the upper tail of the 

distribution of historical rainfall. A useful threshold for Cape Town is of the order of 

20mm in 12 hours. This significant quantity of rain over a short period of time and 

has two impacts: stress on storm water drainage, causing flooding of streets, and 

high input into streams, causing flooding of rivers. 

Intergovernmental 

Panel on Climate 

Change (IPCC) 

A panel established jointly in 1988 by the World Meteorological Organization and 

the United Nations Environment Programme to assess the scientific information 

relating to climate change and to formulate realistic response strategies.   

IPCC  

Assessment 

Reports 

Reports by the Intergovernmental Panel on Climate Change. The most recent of 

which was released in 2007.  

Microclimates   Generally the climate of small areas, especially insofar as this differs significantly 

from the general climate of the region. 

Probability Defines the likelihood of an event or outcome occurring. Probability can range from 

being qualitative, using word descriptions such as likely or highly confident, to 

quantified ranges and single estimates, depending on the level of understanding of 

the causes of events, historical time series and future conditions. 

RCM  (Regional Climate Model) and Empirical downscaling are two complementary 

methods used to producing projections on a horizontal resolution from point scale 

to about 50 km. 

Renewable energy 

(RE) 

Energy obtained from sources that are essentially inexhaustible (unlike, for 

example, fossil fuels - of which there is a finite supply). Renewable sources of 

energy include wood, waste, geothermal, wind, photovoltaic, small hydro and solar 

thermal energy. 

Riparian zones The bank of a body of flowing water; the land adjacent to a river or stream that is, 

at least periodically, influenced by flooding. 

Resilience The amount of change a system can undergo without changing state (IPCC, 

2001). 

Risk (climate-

related) 

The result of the interaction of physically defined hazards with the properties of the 

exposed systems – i.e., their sensitivity or (social) vulnerability. Risk can also be 

considered as the combination of an event, its likelihood, and its consequences – 

i.e., risk equals the probability of climate hazard multiplied by a given system‟s 

vulnerability. 

Scenario  A plausible and often simplified description of how the future may develop based 
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on assumptions of key driving forces. Each climate change scenario depends on 

future governmental decisions made about greenhouse gas emissions. A range of 

climate change scenarios leads to climate change predictions, dependant upon the 

scenario followed.  

Seasonality Periodic fluctuations in the climate related to seasons of the year e.g. wet winters, 

drier summers. 

Sector Refers to a part or division, as of the economy (e.g., the manufacturing sector, the 

services sector) or the environment (e.g., water resources, forestry). 

Sensitivity 

(climate-related) 

The degree to which a system is affected, either beneficially or adversely, by 

climate-related stimuli (IPCC, 2001). Sensitivity affects the magnitude and/or rate 

of a climate related perturbation or stress (while vulnerability is the degree to which 

a system is susceptible to harm from that perturbation or stress). 

Siltation The process of becoming clogged through buildup of small soil sediments  

Stakeholders Those who have interests in a particular decision, either as individuals or as 

representatives of a group. This includes people who influence a decision, or can 

influence it, as well as those affected by it (Hemmati, 2002) 

Strategy Refers to a broad plan of action that is implemented through policies and 

measures. 

Sustainable 

development 

A broad concept referring to a country‟s need to balance the satisfaction of near-

term interests with the protection of the interests of future generations. 

System May refer to a region, a community, a household, an economic sector, a business, 

a population group, etc., that is exposed to varying degrees to different climate 

hazards. 

Trend  Evidence of change from observations over a period. 

Uncertainty An expression of the degree to which a value (e.g., the future state of the climate 

system) is unknown. 

Vulnerability  Defines the extent to which climate change may damage or harm a system. It 

depends not only on the sensitivity of a system but also on its ability to adapt to 

new climatic conditions. 

[Source: Midgley, et al (2005); Lim, B and Spanger-Siegfied (2004), adapted] 
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10. APPENDICES 

 

10.1 Appendix 1: Approach and Methodology  

The approach and methodology in developing the DWRM Response Strategy 

included the following aspects: 

Climate science analysis (requiring the use of climate models as well as global 
emission scenario models) provided the basis for assessing climate change 
impacts. Thereafter a multi-disciplinary approach was taken in linking these 

models to spatial models such as biodiversity and crop productivity and testing 
sensitivity thresholds of the prioritised vulnerable natural and human systems. 

Climate science modeling information is represented through a set of robust 
statements about expected climate change in Uganda and some climate 
scenarios (i.e. outlines of future climate development for the country). These 

have been assessed as integrated with socio-economic models for the country -  
comprising environmental changes linked with socio-economic changes – so as 

to provide the context in which climate change will have its impact.  

Stakeholder engagement and discussions with government officials, civil 

society, community based organisations and development agencies and private 
sector industry players were used to provide a rapid, broad-based assessment of 

the key issues and priorities as perceived by experts in the related fields, 
politicians, local authorities and strategy administrators, industry players and 
communities. Stakeholder engagement also provided the platform for developing 

the communication strategy and awareness campaigns.  

International best practice and literature review facilitated the assessment of 
countries and regions that face similar bio-physical and / or socio-economic 

challenges to Uganda. Possible partnerships were identified with countries and 
regions such as ? which can assist the country significantly in its ability to leap-
frog certain research and assessment processes and to deal more robustly and 

cost effectively with climate change risks. Ugabda is fortunate in that it is home 
to strong research, scientific and socio-economic analytical expertise and the 

Makerere University provides strong research capacity that can support decision 
and policy makers. This provides a sound platform for accessing international 
research and the critical success factor lies in the ability to identify suitable 

partnerships.  

A response options matrix 

A number of possible response options – both mitigation and adaptation – 
emerged from the research, stakeholder consultations and expert review 

processes which populate the full matrix of possible climate change response 
actions for Uganda.  These are grouped for ease of reference on a sectoral / 
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systems thematic basis. These sectors and systems each underwent risk and 
vulnerability assessments which were informed by research and analysis in each 

cluster based on the application of a framework that examined political, 
economic, social, technological, legal and environmental indicators (PESTLE 

analysis). This facilitated the basis for an initial level of prioritization within 
sectors and systems based on understanding of the sensitivities and adaptive 
capacities within each.  

 

Prioritising and evaluating options 

The matrix was further filtered using a multi-criteria analysis model that 
comprised: 

 

 Cost-effective analysis – assessing the cost of taking action versus the cost of 
a „business as usual‟ approach 

 Ease of implementation – who will be the option custodian and can the option 

be implemented on a practical level? 
 Social impact – will the implementation of the action have a positive or 

negative social impact and will it compromise the goals of sustainable 
development within the country? 

 Environmental effectiveness – will the measure or action have a neutral or 

positive environmental impact? 

 

The prioritized options matrix was also taken through a process of stakeholder 
workshops and interviews and subsequently through DWRM presentations and 

review processes.  
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10.2 Appendix 2: Additional background to Key Outcome 

#1 (irrigation water use) 

 

Summary of the Ministry of Water and Environment's 2008 
document, Proposal for Provision of Water for Production to Water 

Stressed Areas in Uganda. 

In 2002, Government commissioned a study for the reform of the Water for 
Production sub-section to ensure provision of services, to increase performance 

and cost effectiveness and maintain commitments to sustainability and equitable 
development. One of the main outputs from this research was the Strategy and 

Investment Plan (SIP) 2005-2015. This ten-year public investment programme 
for Water for production has an estimated cost of USD 393,56 million.  

However, full development of irrigation potential in Uganda is estimated at 

202,000 ha, with an estimated cost of USD 1.57 billion. Public sector funding 
annually should amount to Ug.shs 27 billion, but only Ug.shs 6.5 billion has been 
provided annually in the last five years.  

These proposed interventions are seen as being critical to Uganda's 

development: 

"Investment in the Water for Production to develop and supply water to 
supplement rain-fed agriculture will increase the overall crop, livestock and fish 

production through increased cropping intensity, forage production and reliable 
water supply, especially in the semi-arid and drought-prone areas of the 

country. Therefore, Water for Production is critical to successful implementation 
of GoU programmes, such as Poverty eradication Action Plan (PEAP), Plan for 
Modernization of Agriculture (PMA), and the Prosperity for All (PFA) all of which 

are geared to raising household incomes. The PMA among others targets 
eradicating poverty by transforming subsistence agriculture to commercial 

agriculture and central to this is the provision of water for irrigation.  At 
International level, provision of Water for Production services is key to the 
achievement of the United Nations Millennium Development Goals (UN-MDGs). 

Quick intervention is therefore necessary to register substantial progress in the 
Water for Production sub-sector. The ministry is therefore proposing four (4) 

types of interventions namely; construction of Bulk water supply systems, 
reconstruction of old dams/valley tanks, construction of strategic reservoirs for 
flood control and procurement of construction equipment  Each of the proposed 

interventions are presented in detail hereafter." (p.4) 

This change of approach from traditional water supply methods to Bulk water 
supply involves higher levels of commitment than envisaged under the WfP SIP 

2005-2015. Water for production adopted the proposed bulk water transfer 
concept as a means of water delivery. Thereafter, the Ministry of Water and 
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Environment carried out a feasibility study for supply of water to four water 
stressed areas. These areas are: 

 Districts of Nakapirirpirit, Amuria, Moroto, Katakwi in the North-Eastern 

region 
 District of Nakasongola in Central region 

 Districts of Isingiro, Kiruhura in  South Western region 
 Districts of Rakai, and Lyantonde in the Southern region. 

The main objective of the above feasibility studies was to propose mechanisms 
to effectively supply water to meet competing water demands for production 

purposes (domestic, commercial, industrial, irrigation, aquaculture, and 
livestock) within each district.  

The specific objectives of the studies were to establish the existing and potential 
water demand for production purposes, (including but not limited to domestic, 
agricultural, commercial and industrial needs); to examine and evaluate alternative 

potential water sources; to evaluate the feasibility of Bulk Water Supply 
Schemes to supply adequate water for multi-purpose use; and to undertake 

financial and economic assessments aimed at promoting cost-effective water 
resource developments to maximize the socio-economic benefits.  

 

The project includes the building or rehabilitation of dams and valley tanks as 

well as intake from adjacent lakes, as follows: 

District  

Rakai and Lyantonde Districts Lake Kacheera 

Isingiro and Kiruhura Districts Lakes Kacheera and Mburo 

Nakasongola District   Lake Kyoga 

Nakapirirpirit, Moroto, Katakwi and 
Amuria Districts 

Lake Bisina 

 

 

The case of Karamoja 

Figure 22: Location of Karamoja sub-region within Uganda 

The Karamoja area is one of the driest and least 

developed provinces in Uganda. Karamoja comprises 
the five districts of Abim, Kaabong, Kotido, Moroto and 

Nakapiripirit. (See Figure 22.) Drought here has 
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created climate refugees as people are forced to move around in search of 
grazing and food resources as drought impacts increase. The semi-arid region 

experienced drought every 5-10 years since 1960 but since about 2000 droughts 
have become more frequent and intense. Surface water is non-existent and 

dryland crops fail. In 2007 floods also damaged harvests. Severe malnutrition is 

leading to stunting of children. (Vulnerability Assessment, 2009) 

 

Figure 23 shows the location of the bulk water transfer study areas. 

Figure 23: Location of bulk water transfer study areas (Source: MWE, 2008) 

 

 

Groundwater quantity: Conclusions and action areas 

Findings from the general assessment of Uganda's groundwater resources in terms 

of quantities were varied and included that aquifers are comparatively low yielding 
with a limited areal extent and poor hydraulic characteristics. Recharge estimates 

exist for only a few locations in Uganda but comparison to estimates from other 
countries with similar hydrogeological and hydrometeorological settings indicate 
average recharge in the order of 10% of the annual rainfall. Pumped irrigation 

would only be feasible in very limited areas due to the poor hydraulic aquifer 
characteristics. Present livestock water demand is less than the domestic demand 
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and can therefore be met by the groundwater resource in most areas. Borehole 
construction and completion methods are often deficient, leading to frequent cases 

of well failure.  
The assessment also found that hydrogeologic and well data are generally not 

stored in a manner which makes such data readily available to potential users.  
This makes planning and dissemination of experience inadequate. RUWASA is the 
only project to maintain comprehensive computerized databases. The shallow well 

potential is generally unknown due to poor reporting, but could be significant. 
Finally, systematic monitoring of groundwater levels is not being carried out. 

Figure 24: Shallow well development potential based on DWD experience  

 

Source: Uganda Ministry of Natural Resources: Directorate of Water Development 

(1995),  Rapid water resources assessment (DOC 007). Publication for Uganda Water 
Action Plan. 

Based on the above conclusions the following action areas have been identified: 

Further recharge investigations should be made in order to establish more detailed 
information about groundwater resource available for use. Ongoing work on 
development of a groundwater data bank should be continued and the uniform 
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reporting system which has been introduced must be made compulsory for all 
developers. Comprehensive groundwater level monitoring should be introduced in 

order to prepare accurate recharge assessments and to establish in detail the 
potential for shallow wells and boreholes. 


