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Abstract/Summary 

Groundwater will continue to be the main source of water supply in Uganda with domestic water 
supply expected to use less than 15% of the available groundwater resources up to the year 2030. 
Although ongoing groundwater studies indicate that there is enough groundwater and of good 
quality to meet domestic water demands into the future the studies indicate that there will be local 
water shortages. The shortages will result from local variations in groundwater potential, high 
population densities that lead to increase in demand, and heavy degradation of water catchments 
that affects the quality and quantity of groundwater resources. To address the identified challenges 
and ensure sustainability of groundwater based rural water supply systems, there is a need to 
improve protection of water catchments. This will be based on a proper understanding of the 
availability and spatial distribution of groundwater in terms of quantity and quality through 
undertaking groundwater mapping and assessment activities. Based on the above information it will 
be possible to develop water catchment protection guidelines for protecting groundwater based rural 
water supply systems so that they can continue delivering adequate and good quality water to the 
communities. Thus, the ongoing processes of quantifying and mapping groundwater resources of 
Uganda, development of water catchment protection guidelines, and identifying sustainable 
financing mechanisms for protection of water catchments through among others Payment for 
Watershed Services need to be embraced and fast tracked.   

 

Introduction 

In many developing countries, Uganda included, environmental resources such as water resources 
are under heavy pressure due to a number of reasons ranging from high population growth rates, 
unsustainable land use practices, uncontrolled waste disposal, catchment degradation etc.  There is 
a general increase in degradation of the quality and quantity of surface water and groundwater and 
this is expected to increase as the pressures on the environment and natural resource increase.  

Protection of water catchments in many countries especially those densely populated is no longer 
an option but a requirement. Compromised or degraded water catchments mean that societies that 
depend on them have either limited access to a sustainable source of water or consume 
contaminated water. Agencies responsible for the provision of drinking water to such communities 
often resort to expensive water abstraction technologies or complex treatment processes to render 
the water safe but such treatment comes at great cost to the societies and consumers of the water. 
In addition, water catchment protection can save money through lower costs for medication for 
water borne diseases and less sickness in the working population.  

To address the above challenges and ensure that groundwater based rural water supply systems 
are sustainable in terms of quantity and quality of water resources, there is a need to improve 
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protection of water catchments supplying these systems. Thus, water catchment protection 
guidelines need to be developed to provide guidance to water developers and water users on what 
exactly needs to be done to protect groundwater resources. These guidelines will be based on a 
proper understanding of the availability and spatial distribution of groundwater resources in terms of 
quantity and quality realised through undertaking groundwater mapping and assessment activities. 
Mapping and assessment of groundwater resources has been ongoing in Uganda since 2001 with 
the objective of producing tools in form of maps and reports for guiding planning and 
implementation of groundwater development activities at both the national and district levels. In 
addition, a national water resources assessment aimed at quantifying available water resources 
including groundwater resources has been completed recently. Results of both of these activities 
provide a basis for developing water catchment protection guidelines to protect groundwater based 
rural water supply systems so that they can continue delivering adequate and good quality water to 
the communities in a sustainable manner.  

However, once developed, water catchment protection guidelines need to be implemented implying 
that resources are needed to maintain water resources as part of water catchment protection. 
These resources can be mobilised from a number of sources among which is the application of the 
concept of Payment for watershed services where those deriving services from the catchments or 
watersheds pay for maintaining those catchments or watersheds so that they can continue enjoying 
those services. Assessment of potential for generating resources for water catchment protection 
through the concept of Payment for watershed services is ongoing in Uganda. 

 

Description of the Case Study – Approach or technology 

Rural water supplies in Uganda and indeed in most of the developing countries in sub-Saharan 
Africa depends on groundwater. However, most of these systems are developed without any 
understanding of the availability and distribution of groundwater in terms of quantity and quality. 
Even after water supplies have been developed, there are no measures and mechanisms for 
protection of their catchments to ensure that they continue delivering adequate and good quality 
water to the users. Examples of rural water supplies that have become non-functional due to 
reduced water discharge or have become contaminated just a few years after construction are 
many in Uganda as demonstrated in Figure 1 below. Inadequate protection of catchments of such 
water sources results in pollution leading to cholera and other water borne diseases that increase 
the disease burden among the poor and vulnerable communities.   

 

 

Figure 1. A domestic water supply source in a poor surrounding in Bwaise, Uganda 
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Water quality studies carried out in 2008/09, 2009/2010 and 2010/2011 indicate that out of an 
average of 250 groundwater based rural water sources sampled the percentage of sources 
complying with water quality standard for bacterial contamination (E. Coli) was 70%, 76%  and 93% 
(SPR, 2011). Although the results show that improved point water sources are good for rural water 
supplies they indicate that a number of groundwater sources for domestic water supply are polluted 
suggesting that the population are exposed to risks of water borne diseases. These studies observe 
that measures to protect these sources from potential sources of pollution would greatly reduce 
water borne diseases.  

The above scenarios of inadequate or no protection of the quality and quantity of water resources 
result not only in wastage of financial resources but also result in denial of the communities the 
much needed water supply leading to reduction in safe water supply coverage.  

Uganda has embarked on measures to address some of these challenges through undertaking a 
groundwater mapping program and a national water resources assessment that will be a basis for 
developing water catchment protection guidelines and assessing how payment for water catchment 
protection can be realised through what is called Payment for watershed services.   

Mapping and assessment of groundwater resource has been ongoing since 2001 with the objective 
of producing tools in form of maps and reports for guiding planning and implementation of 
groundwater development activities at both the national and district levels. Mapping of groundwater 
resources involves preparation of maps representing groundwater resources in terms of their 
quantity and quality and summarizing this information spatially. Districts for which groundwater 
maps have been prepared and those where the activities are ongoing are presented in Figure 2.  

Furthermore, a national water resources assessment involving estimating the current and future 
water availability and demand has just been completed by the Directorate of Water Resources 
Management (DWRM). The water availability assessment involved quantifying available surface and 
groundwater resources in terms of quantity and quality while the water demand assessment 
involved estimating the current and future water demands for meeting domestic, industrial, irrigation, 
livestock, and aquaculture needs up to the year 2030. Specifically for groundwater on which almost 
all rural water supplies in Uganda are based, the assessment estimated total annual groundwater 
recharge and sustainable groundwater exploitation for the whole country and compared these 
values with current and future water demand aggregated per catchment as presented in Figures 3, 
4 and 5. The average sustainable available groundwater resources in the country are 5,670 million 
cubic meters per year while the domestic water demand up to the year 2030 is estimated to be 326 
million cubic meters per year. The assessment concluded by indicating whether or not current and 
future groundwater demands can be safely met, or if alternative sources of water supply are 
required.  
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Figure 2a: Districts where groundwater mapping is complete and ongoing;  
Figure 2b: Estimated annual groundwater recharge  

 

The results of groundwater resources mapping as well as those from the national water resources 
assessment will be a basis for developing guidelines for protecting catchments of groundwater 
based domestic water supply systems. Water catchment protection refers to precautionary actions, 
procedures or installations. Water supply catchments for urban water supply systems are in most of 
the cases managed by the Water Supply Corporations. These catchments are mostly forested, with 
water supply the primary land use. The majority are mostly closed to public access, to protect the 
water resource. However, water supply catchments for rural water supply systems are in most of the 
cases not managed by anybody thus exposing rural water supplies to un sustainable catchment 
management practices.  

To move forward with development of water catchment protection guidelines a first step has been to 
develop an overall framework for water catchment protection to provide guidance on how water 
resources should be protected for various purposes. This framework defines the need for specific 
guidelines depending on the source and use of water or whether more general guidelines should be 
developed. This also includes review of the current environmental template included in the District 
Implementation Manual (DIM) for domestic water supply systems to assess its relevance and 
usefulness as a starting point for development of catchment protection guidelines. This stage of the 
process is being followed by development of the specific catchment protection guidelines. The main 
expected outputs of the process for developing water catchment protection guidelines include an 
overview and analysis of existing catchment protection approaches, recommendation for a policy/ 
law related to catchment protection, framework for catchment protection in Uganda, overarching 
guideline (including checklists), generic protection guidelines (for about five specific water resources 
and use patterns), strategy for implementation of catchment protection approach including 
communication and develop catchment protection guidelines, promote and disseminate them and 
embark on their implementation. 

Considering that substantial amount of resources are needed for maintaining water resources and 
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the general catchments as part of water catchment protection but these resources are often limited, 
Uganda has been exploring possible ways of obtaining these resources. One of the innovative ways 
of funding catchment protection activities and which Uganda is piloting the concept of Payment for 
Watershed Services approach (PWS). PWS is an economic approach recently introduced in various 
projects all over the world to improve management of environmental resources including water 
resources management within the context of Integrated Water Resources Management. PWS 
approach is based on resources which could have an economic value, such as the price of water or 
on ecosystem services that are provided by these environmental resources for human activities 
such as flood protection or water purification through wetlands. The economic approach uses the 
mechanisms of exchange between supplier of goods or services (“sellers”) and buyers of goods or 
services in order to achieve a certain target level of impact. This approach is being explored as part 
of the development and implementation of catchment protection guidelines in Uganda. 

 

Figure 3a: Estimated sustainable available groundwater resources; 
 Figure 3b: Domestic water demand for groundwater in 2030  

 
 

An underlying principle of catchment planning and protection is to recognise water production as a 
valid land use activity. Catchment protection guidelines are needed for Uganda in order to provide 
guidance on how water resources should be protected for domestic, irrigation or other purposes.  
Catchment protection is new in Uganda and hence development of guidelines following practices 
and experiences from other countries which have developed and implemented such guidelines is 
necessary. 

Main results and lessons learnt 

Protection of water catchments from activities that will affect the quality and quantity of groundwater 
resources requires a good understanding of the availability and spatial distribution of groundwater in 
terms of quantity and quality. Ongoing activities in Uganda that can provide this information are the 
groundwater mapping and assessment as well as the national water resources assessment 
activities. 

Groundwater mapping program has so far produced groundwater maps for about 50 districts in the 
country and these maps are guiding district political and technical officials in selection of the most 
feasible water supply technology options and identification of areas with low groundwater potential 
and hence low water supply coverage or poor water quality, which require more attention. For each 
of the districts 6 different types of maps are produced namely (i) groundwater potential map, (ii) 
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hydrochemical characteristics map, (iii) water quality map, (iv) groundwater development technology 
options map, (v) water supply coverage map, and (vi) hydrogeological characteristics map. The 
maps are accompanied by a groundwater report summarising the information presented on the 
maps. Groundwater maps are providing guidance to rural water supply practitioners on areas where 
to find groundwater of good quality and adequate quantity to meet domestic water demands. The 
maps are expected to significantly reduce the costs of groundwater development and increase 
sustainability of groundwater based water supply systems. 

The national groundwater resources assessment completed recently estimated renewable 
groundwater resources to far exceed projected water demand for domestic water supply of 326 
mcm/yr in the year 2030. The sustainable groundwater utilization rate for domestic water supply was 
found to be  less than 15% of the available groundwater resources in most of the most districts in 
Uganda. The study concluded that there is enough groundwater to meet domestic water demands 
into the future. The study however recognized that water shortages may arise at local scales as a 
result of local variations in groundwater potential, high population densities that lead to increase in 
demand and heavy degradation of water catchments that affects the quality and quantity of 
groundwater resources. Shortages may also occur as a result of poor water quality due to pollution 
from various sources in the catchment. The study specifically found that the most important water 
quality issue in Uganda is bacterial contamination due to poor sanitation facilities.  

The implication of the findings on groundwater is that groundwater resources availability and 
demand need to be mapped and quantified in time and space, sanitation facilities need to be 
improved and water catchments need to be protected to ensure sustainability of groundwater based 
water supply systems in terms of quality and quantity. Considering that substantial amounts of 
money are needed to undertake groundwater protection and management interventions sustainable 
sources of funds need to be identified to effectively support the identified interventions that have to 
be undertaken by the various stakeholders. 

 

Conclusions and Recommendations 

Groundwater will continue to be the main source of domestic water supply in Uganda and indeed in 
many developing countries especially in Sub-saharan Africa. However, there are challenges to 
sustainable groundwater development that are related to local variations in groundwater potential, 
high population densities that lead to increase in demand, and heavy degradation of water 
catchments that affects the quality and quantity of groundwater resources. To address the identified 
challenges and ensure sustainability of groundwater based rural water supply systems, there is a 
need to improve protection of water catchments. This will be based on a proper understanding of 
the availability and spatial distribution of groundwater in terms of quantity and quality through 
undertaking groundwater mapping and assessment activities. 

Experiences from the ongoing groundwater mapping program indicate that groundwater mapping 
and assessment is important in producing tools in form of maps and reports to guide planning and 
implementation of groundwater development activities at both the national and district levels. The 
available groundwater maps are already guiding district political and technical officials in selection of 
the most feasible water supply technology options and identification of areas with low groundwater 
potential and hence low water supply coverage or poor water quality, which require more attention.  

Furthermore, the recently concluded national water resources assessment indicated that domestic 
water supply in Uganda up to the year 2030 will use less than 15% of the available groundwater 
resources. However, while the study findings indicate that there is enough groundwater to meet 
domestic water demands into the future they also show that there may be local groundwater 
shortages in terms of quantity and quality.  

It is therefore recommended that protection of water catchments be given priority as part of 
operation and maintenance of rural water supply system if indeed water supplies are to continue 
delivering adequate and good quality water to the communities. Thus, the ongoing processes of 
mapping groundwater resources and developing and implementing water catchment protection 
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guidelines should be embraced and supported by all involved in rural water supply systems as they 
are key in sustaining rural water supplies. Similarly, the process of trying to find sustainable ways of 
paying for such activities through the concept of Payment for Watershed Services needs further 
study before adoption.   
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