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Abstract
Towards one hundred wetlands in the Acholi region, Uganda
An action-based research on developing wetlands for water security and sustainable land use
Wetlands provide vital ecosystem services supporting water security as well as other benefits and
values to society and the economy. In the Acholi region in Northern Uganda, past conflict, population
growth and climate change increase uncontrolled use of wetlands. While contributing to livelihood
security in the short term, this increasing pressure on wetlands limits ecosystem services in the long
run. Moreover, for many households, water availability is insufficient for domestic and agricultural
use.
As part of a project by RAIN-foundation and Amref Flying Doctors, this action-based research aims to
facilitate planning of water retention structures for water security and sustainable land use. In a case
study in Pader and Agago districts, part of the Acholi region, better understanding of the current
extent and use of wetlands was sought by collecting data through field visits and interviews with
stakeholders at multiple levels. The concept of Integrated Water Resources Management (IWRM) is
used as a framework to deal with the complex issues around wetland use.
This thesis presents a planning method that takes into account socio-economic, physical,
environmental and political factors. Based on a Multi Criteria Analysis (MCA), three suitable locations
were identified. Development of water retention structures in wetlands can play a key role in
achieving water security, while ensuring sustainable wetland ecosystems. To achieve this, better
cooperation between stakeholders and exchange of best practices is needed. The effects of such
interventions on local communities is hard to predict. Therefore, a pilot project is recommended.

Keywords: wetlands, water security, integrated water resources management, Uganda
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1. Introduction
1.1 General introduction
Population growth and persistent water and food insecurity has increased global concern with the
need for sustainable land and water management. Water security is often achieved in the short term
with harmful effects for socio-ecological systems in the long run (Pahl-Wostl, Palmer, & Richards,
2013). Future projections of climate change impact show that more severe droughts are likely (Kahil,
Dinar, & Albiac, 2015). To increase water availability as well as economic, social and environmental
sustainability, an Integrated Water Resources Management approach (IWRM) is needed (Abdeladhim
et al., 2016).
Wetlands provide vital water related ecosystem services supporting water security as well as other
benefits and values to society and the economy (Russi et al., 2013). In Eastern Africa, the lack of
water for agriculture and animals increases uncontrolled use and encroachment of wetlands (Amler,
Schmidt, & Menz, 2015). Although the usage of wetlands by drainage and cultivation can contribute
to food and livelihood security in the short term, in the long term it is questioned whether this use is
sustainable and if the benefits can continue. Wetlands serve ecosystem functions like water storage
(McCartney & Smakhtin), flood control (Acreman & Holden, 2013), nutrient retention (Smaling, 1993)
and groundwater recharge. Furthermore, wetlands play an important role in the livelihoods of
communities, through the provision of water and food security (Finlayson, Horwitz, & Weinstein,
2015). However, not all of these benefits can be maintained when the characteristics of wetlands are
changed by intensified use and land use conversion, primarily in terms of groundwater availability.
Recharge of the groundwater table naturally occurs from both rain-fed and focused recharge via
leakage from surface waters (e.g. streams or wetlands) and is highly dependent on prevailing climate,
land cover and underlying geology (Taylor et al., 2013). This increasing pressure on wetlands
demands solutions beyond the natural buffering capacity of an area; solutions that offer resilience to
climate change impact. Consequently, sustainable management of these wetlands is an important
form of land management leading towards sustainable water supply and agricultural productivity in a
region, while maintaining the range of benefits for wetland-dependent communities. This needs to
consider a wide range of socio-economic, environmental and political issues (Dixon & Wood, 2003).

Figure 1 The Acholi region in Uganda consists of 7 districts: Gulu, Amuru, Kitgum, Pader, Agago, Lamwo and Nwoya.

Specifically, the issue of unsustainable wetland management is prevalent in Northern Uganda in the
Acholi region (figure 1). There has been a conflict between 1985 and 2006 (Nampindo et al., 2005),
which left thousands of people lacking sufficient water through poor water infrastructure. Boreholes
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are the main water supply, but many are unreliable or have broken down (Dunlap, 2012). To date,
distribution of clean water to remote settlements has been a challenge, which forces communities to
supplement their demand with water from wetlands. For many households in these settlements the
crops grown in wetlands provide the main source of income.

1.2 Introducing wetland development
As part of a project started by RAIN-foundation and partner Amref Health Africa (Annex II), this
research presents a method that facilitates the planning of wetland interventions. This offers a
contribution to the overall objective of the project, which is increasing water security for the people
in Northern Uganda. Good understanding of the current extent and use of wetlands is needed for
better decision making to ensure sustainable development of wetlands (Rebelo et al., 2010).
Therefore, the starting point is an analysis of wetland use in a case study executed in the districts of
Pader and Agago in the Acholi region.
The development of small-scale wetland interventions, such as earth dams, helps to retain water for
a longer period during the dry season. This results in increased water availability and offers a solution
to the problem of large-scale drainage of wetlands for farming practices. The main focus is on
retaining water for multiple uses, mainly consumption and production. Options for use of existing
wetlands will be explored as well as searching for new areas that have potential to retain water, e.g.
seasonal riverbeds or temporarily flooded areas. Therefore, knowledge is required about
characteristics and functions of the existing wetlands, landscape, water balance and soils.
Furthermore, potential effects on arable land, water availability and implications for the local
population need to be assessed.

1.3 Problem definition
Due to the past conflict in the area and a changing climate, the Acholi region faces increasing
pressure on natural resources (Nampindo, Phillips, & Plumptre, 2005). Wetlands are threatened by
land conversion and exploitation due to population growth and agricultural expansion (Hartter &
Ryan, 2010), which decreases their size and water storage capacity. Existing boreholes are often
unreliable and insufficient to meet domestic needs (Dunlap, 2012). Future projections of climate
change impact show that more severe droughts are likely, influencing agriculture, households and
ecosystems (Kahil, Dinar, & Albiac, 2015). This research focuses on the knowledge gap that exists
between small-scale wetland development and its effect on water security for local stakeholders.

1.4 Research objective and research questions
The objective of the research is to facilitate planning of wetland interventions to increase water
security in the Pader and Agago districts, by investigating socio-economic, physical and
environmental aspects of present wetland use.
General research question
How can existing wetlands in the Pader and Agago districts in northern Uganda contribute to water
security in people’s livelihoods?
Specific research questions
1. How do people from the Pader and Agago districts perceive water needs and availability and
which role do wetlands play in their livelihoods?
2. Which indicators can be distinguished that determine suitability of an area for the
development of wetlands and how can these be used to locate suitable areas?
3. How can local stakeholders be integrated in sustainable use and management of wetlands?
2

2. Study area
2.1 Location
Within the Acholi region, the focus area will be on the Pader and Agago districts, with their local
governments’ office in Pader Town Council (TC) and Agago TC respectively (Figure 2). The legislative
framework in Uganda has a pyramidal structure of Local Councils (LC) at district (LC5), county (LC4),
subcounty (LC3), parish (LC2) and village (LC1) levels (Francis & James, 2003). Villages are the lowest
political administrative unit, consisting of approximately 50 to 70 households (Kavuma, 2009). At the
national level, the management of water bodies in Uganda is divided in 4 Water Management Zones
(WMZ): Victoria, Upper Nile, Albert and Kyoga. All zones contain smaller catchments. The Upper Nile
WMZ includes the Acholi region, with its offices in Lira.

Figure 2 The Acholi region with the districts of Pader and Agago and the districts Town Councils

The area is characterised by flatlands with slopes up to 1.5%, where most agricultural activity takes
place, and occasional woodlands and rock formations. Numerous wetlands dominate the region.
Most wetlands are prone to seasonal flooding and fall dry during the dry season. At places where
roads cross the wetlands, culverts or bridges are constructed which, in some areas, lead to water
retention on the upstream side of the structure. Fresh grass grows on the rich soils in the streambeds
all year round, where cows graze freely. Small patches of open water can be found in some places.
The wetlands form a source of water for both people and animals.
Rain-fed subsistence agriculture contributes to 90% of household incomes in the area, with finger
millet, maize, sorghum, cassava, peas, beans and vegetables as the main food crops. Other
agricultural activities include fish hunting and fish farming (Owot, 2014). Given the soil characteristics
in the region, the rate of water infiltration into deeper soil layers is low compared to other parts of
the country, yet the abstraction of water through boreholes is increasing (Kisekka & Okwir, 2014).
The numerous wetlands drain in the Agago River, which joins the Achwa River on the border
between Pader and Gulu district. These wetlands and the surrounding agricultural land form the
focus point of this research.

2.2 Historic context
Between 1985 and 2006, there has been a conflict in northern Uganda which has influenced the lives
of many people in the Acholi region (Nampindo et al., 2005). In the years after 2006, when the civil
war with the Lord’s Resistance Army led by Joseph Kony came to an end, hundreds of thousands
refugees left the Internally Displaced Person (IDP) camps. These people spread throughout the
region, often in remote settlements without proper water or sanitation facilities. Because of this,
sources with sufficient clean drinking water and food needed to be developed, yet distribution to all
3

settlements remained a challenge. Boreholes were dug to meet the demand, but some of them are
being over-used and others have collapsed over time due to lack of maintenance (Dunlap, 2012).
Water from the boreholes is used for multiple purposes besides drinking water, mainly domestic use
and animals. Limiting numbers of functioning boreholes force people to travel to neighbouring
villages for collecting more water: a time consuming task which reduces the time available for
household work, school or employment (RAIN, 2015). Water from unprotected sources which is used
to complement domestic uses is far from clean, typically because of free roaming of animals; this
increases the risk of waterborne diseases.

2.3 Climate
Figure 3 shows the average monthly rainfall for the northern part of Uganda, totalling an annual
average of 1195 mm. The rainfall patterns used to have a bimodal character with two distinct rainy
seasons. In 2011, the seasonal calendar had clear dry seasons, a short one in June and a long one
from December to March (FEWSNET, 2011). However, this seasonality is changing and becomes more
unpredictable. Besides differences between distinct wet and dry years, the rainfall is erratic and not
evenly distributed throughout the district. Also, in western Kitgum and Agago, the so-called dry belt
has much less rainfall compared to other neighbouring places and is less suitable for water
demanding crops (USAID, 2011). Although total annual rainfall is high, the irregular and
unpredictable rainfall patterns throughout the year affect the growth and maturation of crops. This
reduces the quality and amount of yields and hence the farming income (FEWSNET, 2011 &
AQUASTAT, 2016).
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Figure 3 Average rainfall per month in Acholi Region, northern Uganda (AQUASTAT, 2016)

2.4 Population
According to the census of 2014, 178.004 and 227.792 people lived in Pader and Agago respectively,
of which in both districts 49% is male and 51% is female (UBOS, 2016). Most of the Acholi people live
in grass thatched houses scattered throughout the region. Families live in compounds consisting of
multiple houses, which together with other compounds in the area form a village. Wealthier
households have small numbers of cattle. Men are responsible for the largest part of labour
requirements in agriculture, around 60%; women and children together contribute approximately
40% (Kisekka & Okwir, 2014). Most land is owned by families and is inherited from generation to
generation. Furthermore, in many villages water, sanitation and hygiene related diseases are still
common due to various reasons like lack of resources and budget for constructing sanitation
infrastructure and management of existing facilities (Amref, 2013). Despite many trainings, people
are used to defecate in the bushes around their houses as well as in the wetland areas. Families that
collect surface water for household purposes risk contamination.
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2.5 Water availability
The primary water supply for domestic use comes from deep boreholes and shallow wells, of which
most have been constructed in the last decade. In some larger towns, i.e. Pader and Pajule, people
receive piped water from a single deep borehole with an electric pumping system. The piped water
supply is wholly developed and maintained by the National Water & Sewerage Corporation (NWSC).
According to the Water Supply Atlas from the Ministry of Water and Environment, 95% of the total
population in Pader and Agago has access to safe water (MWE, 2016). However, rural borehole
functionality in the districts is 79% and 69% respectively. Causes for non-functioning are technical
breakdown, poor siting and insufficient maintenance by poor management performance of the
Water and Sanitation Committees (WSC) (MWE, 2016). This results in people complementing their
water needs with unprotected sources like dug holes, springs and wetlands. During the dry season,
animals compete with humans for water, even though free roaming cattle tend to find its way to
small patches of water in the wetlands. Seasonal wetlands also provide a source of water for
different forms of agriculture.

5

3. Concepts and theories
3.1 Water security
Water security is a vital aspect of the quality of life for people living on this planet. Today, many
people still suffer from water scarcity and inadequate sanitation. In September 2015, the United
Nations General Assembly introduced the Sustainable Development Goals as follow up of the
Millennium Development Goals. Goal 6 is to ensure availability and sustainable management of
water and sanitation for all. Included in this is the target to have implemented integrated water
resources management (IWRM) at all levels by 2030 and to support and strengthen participation of
local communities in improving water, sanitation and hygiene (WASH) management (UN, 2015).
As defined by Grey and Sadoff, water security is “the availability of an acceptable quantity and
quality of water for health, livelihoods, ecosystems and production, coupled with an acceptable level
of water-related risks to people, environments and economies” (Grey & Sadoff, 2007). This definition
makes clear the concern about more sustainable ways towards increased water security. It also
shows that this entails trade-offs and a perception-based assessment of risks (Pahl-Wostl et al.,
2013). Grey & Sadoff describe three determinants that play an important role in institutions and
types and scale of infrastructure needed to achieve water security. These are the hydrologic, socioeconomic and future environment. Operationalization of these determinants is required within the
boundaries of this research and can be found in chapter 4.2.1.
The research was executed as a baseline for a potential project and therefore does not directly
ensure water security. Rather, it contributes to this as the overall goal through facilitating the
planning of interventions. The integrated water resources approach, explained below, offers a useful
framework for the multiple steps needed to be undertaken (Figure 4).

Figure 4 The integrated water resources approach has six stages (UN Water,
2007) This research focuses on the three stages in phase 1.
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3.2 Integrated water resource management approach
Today, a commonly used definition for IWRM is given by the GWP Technical Advisory Committee:
‘IWRM is a process which promotes the coordinated development and management of water, land
and related resources, in order to maximize the resultant economic and social welfare in an equitable
manner without compromising the sustainability of vital ecosystems’ (GWP, 2000). An important
aspect of this definition is that it clearly states that IWRM is a process, not a goal in itself. Given the
problems in the Acholi region as described in chapter 1, IWRM provides a useful approach for the
way towards improved livelihood conditions by managing natural resources. Specific focus is on small
wetlands, being defined as ‘small to medium size land units characterized by seasonal freshwater
flows and soil flooding’ (Becker, Misana, Oyieke, & Langensiepen, 2006).
Here follows the explanation of how the approach is applied in this research. Phase 1 includes the
assessment of issues around water resources, strategy formulation for possible solutions and the
planning of water management interventions. These three aspects are covered in this research.
Phase 2 includes the actual action and monitoring of interventions, which is only possible when
implementation will take place. This is not within the scope of the research, however, the steps of
phase 1 all contribute to this.

3.2.1 Issues assessment
Every region has its own specific water related issues. There is no general approach that is applicable
in every situation. Therefore, the issues assessment focusses on good understanding of the extend
and use of wetlands in the case study area. Three focus points have been defined, based on the
specific research questions:
1. Current water demand and supply
2. Indicators determining wetland use
3. Stakeholders in wetland management
Integrated management requires interventions from water authorities and civil society engagement
in both water supply and demand in a holistic way (Abdeladhim et al., 2016). Water demand can be
influenced through multiple use of water services, which optimizes the water requirements for
different purposes like domestic, agricultural and environmental water use. Multiple Use of water
Services (MUS) is defined as ‘a participatory, integrated and poverty reduction focused approach in
poor rural and peri-urban areas, which takes people’s multiple water needs as a starting point for
providing integrated services‘ (Koppen et al., 2009). For this approach, good understanding of the
water needs is required before interventions are being done, which will be the starting point of this
research. Water supply involves developing new water sources. This can be achieved within the 3R
approach: recharge water sources, retain rainwater and reuse water. 3R brings together climate
change adaptation with rain and floodwater harvesting and groundwater management. This should
include maximizing recharge and storage of rainwater where possible and ensure water quality to
enable its reuse. Two types of storages are distinguished, i.e. deep groundwater storage and local
surface water storage. The latter is assumed to provide many solutions to local water shortages. 3R is
required to adapt, sustain and promote IWRM in order to provide sustainable water supply for
people, food and environments (Steenbergen & Tuinhof, 2010). Within this research, the concept is
used to assess water supply options for the required demand of local people.
Many factors determine how wetlands are currently used. Four categories were made for this
assessment that are considered most important, they include socio-economic, physical,
environmental and political factors. These categories were based on the paper by Kahinda et al.
(2008) in which the authors cite Critchley & Siegert (1991) and Oweis et al. (2001) who say among
7

others that especially the integration of socio-economic indicators determines the failure or success
of potential interventions. In the study area, factors like limited labour, capital and agricultural skills
suggest backup for this statement.
Stakeholders like NGO’s and governmental bodies play a crucial role in the success of management
interventions. Good understanding of stakeholders at all societal levels, their objectives, activities
and interest is needed for defining the right strategy and planning and is therefore an important
aspect of this research. In this approach, stakeholder analysis is used as an analytical tool for better
understanding of the situation and predicting future scenarios and conflict and interest between
stakeholders (Grimble & Wellard, 1997). The process follows last in the assessment phase, because
the different aspects of the problem need to be defined first. Organisations, groups and other legal
bodies and how their actions affect wetland management are identified. Lastly, opportunities are
explored that foster more alignment in the involvement of different stakeholders.

3.2.2 Water resources strategy
The previous assessment is used to define the strategy of the project before planning of actual water
retention interventions. The strategy is focussed on local solutions, not at regional or national level.
Previous research shows that the top-down approach in enforcing state law in Uganda leads to poor
community participation in monitoring and enforcing natural resource conservation. The
management of water resources therefore must be initiated from grassroots level, where the
problems and solutions are perceived as local (Hartter & Ryan, 2010). Therefore, data is collected
from local farmers to identify what they perceive as a problem. The strategy includes a participatory
approach, where local stakeholders are included in the implementation of solutions. Community
participation plays a crucial role in the strategy of Amref Flying doctors, one of the organisations that
initiated the project. They have the experience at networks that can facilitate successful bottom-up
initiatives such as village groups for operation and maintenance activities.

3.2.3 Planning of water management interventions
The last step of the IWRM approach covered in this research uses the assessment information to
select high suitability areas for implementation of interventions. However, IWRM must be more than
just a planning mechanism. The planning should anticipate on what steps need to be undertaken by
national stakeholders (e.g. governments and semi-governmental bodies) to follow up on the start of
a project. Furthermore, adoption of the interventions by local communities is key to have a
sustainable impact. Water security is not a goal that is achieved with only one project that focusses
on wetlands. It involves a change in behaviour of water users and perception of the consequences of
unsustainable use. Interventions can foster sustainable change, but only if it is incorporated in a
larger whole. Therefore, in phase 2, the strategy of a participatory approach is ever present in action
and monitoring of planned interventions.
The IWRM approach is a cycle, so that every step is repeated until the goals are met. Changes in
strategy are possible if new insights are found. Interventions may initiate new issues that have not
been foreseen before and require new assessments and reflection. However, since this research
takes place in an early stage of intervention planning, the focus is on good assessment and planning.
A critical attitude towards new interventions is the basis of this thesis to anticipate as much as
possible on possible unwanted consequences.
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4. Methodology
4.1 Research design
From the concept of water security follows this research design which assesses the hydrologic and
socio-economic context. This research has a case study design in order to perform an in depth
assessment of the following research units:
1.
2.
3.
4.

Small scale subsistence farmers in Pader and Agago district living close to wetlands
The present water sources used for meeting their water needs
Wetlands and their multiple use functions for farmers
Stakeholders in natural resource management and the well-being of farmers

The population of subsistence farmers is targeted, because of their poor livelihood conditions and
vulnerability to natural hazards. At the basis of the analysis lies the assumption that when wetlands
are actively managed, they can contribute to water security for subsistence farmers in Pader district.
Furthermore, the natural environment in the district is expected to have more potential for
improving livelihoods standards compared to the way the resources are currently used.
Accordingly, qualitative data collection through interviews and observations forms the core of this
research design. Subsistence farmers are addressed first, followed by the stakeholders that play a
role in the wider context of natural resource use and livelihood development in the study area. In
order to create a reliable description of the situation, it is needed to compare the data gathered
among farmers with the people that have a bird’s eye view on the situation, i.e. local government
officials, employees of semi-governmental organisations and NGO’s. Furthermore, the observations
on wetlands and croplands provide a reference to and verification of the data gathered through
interviews. As a result, the characteristics of wetlands in terms of natural occurrence and human land
use are described.
The analysis of data provides understanding of wetland use and water availability within the districts
of Pader and Agago, but also aims at generalization of the outcomes for the surrounding districts. As
described in the IWRM approach, the thematic boundaries of the research are narrowed down to
three focus points. These are water demand and supply of subsistence farmers, wetland
characteristics, indicators of wetland use and stakeholders in water resource management. Because
of time restrictions, a more in depth study of the influence of wetlands on groundwater storage is
excluded, even though it is considered a relevant aspect of sustainable development.
Consequently, the stages defining this research started with i) the definition of the research topic and
questions, followed by literature review providing a scientific background on the selected topic of
wetlands and subsistence agriculture in sub Saharan Africa. After this, ii) the design of the research
was established and iii) preliminary field visits and orientations provided a first understanding of the
research area. Based on this, iv) data collection methods were defined, tested and applied. Through a
repeating process of v) data analysis and optimization of methods, the final results were obtained. As
a result, vi) the research questions were answered, vii) the outcomes discussed and viii) a conclusion
presented.
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4.2 Operationalization of concepts
4.2.1 Water security
As defined in chapter 3 water security does not only include the availability of water for domestic use
or agriculture, it also relates to an acceptable level of water-related risks and the necessity of
sustainability. To be able to make this concept applicable for the research, it is operationalized by
looking at the following determinants in the collected data, adapted from the factors described by
Grey & Sadoff (2007):
1. Hydrologic environment – the absolute water resource availability, its variability and safety
2. Socio-economic environment – the structure of economy and the behaviour of its actors
3. Changes in future environment – the influence that climate change will have on water
availability in the future
Table 1 explains the factors that define the three determinants. By addressing each of the included
factors during the analysis of data, the current level of water security can be described, which is
needed to describe the possible contribution of wetland development to future water security.
Table 1 Determinants that influence water security with the explanations, adapted from Grey & Sadoff (2007)

Determinant
Hydrologic
environment

Included factors
Rainfall variability
Wetland
characteristics
Water safety

Socio-economic
environment

Water infrastructure
Macroeconomic
structure

Future
environment

Risk and behaviour of
actors
Stakeholder
involvement
Climate change
Adaptation capacity

Explanation
In seasonal rainfall environments, human water use for year-round
cropping requires water storage in order to respond to the dry
season and climate variability.
Properties of wetlands such as slope, land use or location in the
catchment determine the potential for water storage and therefore
influence water security.
Safety of available water sources for people’s health is an important
aspect of water security. Generally, surface water from wetlands can
be polluted in many ways, which makes it unsuitable for human
consumption.
Investments in water infrastructure are needed to achieve water
security. This is needed to access and regulate the resource.
Wetland development is such an investment.
Uganda’s economy relies heavily on rain-fed agriculture. Since 84%
lives in rural areas (WorldBank, 2016), more investment is needed to
achieve water security. National policy is an important driver for
change.
In developing countries, actors tend to be risk averse, resulting in
low investments and adoption rates which constrains productivity.
Practices of different stakeholders play a big role in the sustainable
development of an area. Involvement should be carefully managed.
Overall, climate change is expected to amplify existing stress on
water availability (IPCC, 2014). Sufficient knowledge about the
future is needed for water security.
Adaptation capacity, both social and physical, of the people is
needed to protect them from climate change

4.2.2 Water demand and supply
As explained in chapter 3 integrated management requires interventions from water authorities and
civil society engagement in both water supply and demand. Water supply for the people in Pader is
determined by their needs and the availability of water sources in their livelihoods. The multiple
needs of water are divided over two types of demand, being water for domestic uses and water for
agriculture. This distinction is important to make in order to specify the data collected as much as
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possible. The different water uses were addressed in the interviews as well as the perceived needs of
water in terms of sufficiency for those uses. Farmers’ perceptions of water needs were used to
describe farmers’ water demand.
Furthermore, the concept of 3R was used to assess the variety of wetlands in the area as water
sources. Wetlands were categorized in three different types: permanent, seasonal with springs and
seasonal wetlands. The wetlands visited provided the basis of this classification in types. In this way,
the suitability of wetlands for being used for water supply was determined. The analysis of wetland
types in the research area provides knowledge about the physical environment of water resources
that is addressed in the IWRM approach.

4.2.3 Indicators determining wetland use
The way wetlands are currently used is determined by many factors from past and present times.
These factors play an important role in the potential of a project that includes new water
management interventions. Therefore, to categorize them in topics makes them easier to
understand and link to other factors. Based on the interviews, observations and literature study,
these categories are: socio-economic, physical, environmental and political factors. Within these
categories, indicators are described that determine the potential of wetlands in the research area.
A multi criteria analysis (MCA) is used to assess suitability of three wetland locations from the
sample. Based on the indicators that were found, a selection of three sites could be made to include
in the MCA. The rest of the locations were left out the analysis, because they were clearly unsuitable
in one or more factors. With a MCA a wide range of options can be judged based on these criteria. It
is a method that is often used in situations where limited knowledge is available to allow for a
detailed assessment of the most optimal options. Data is structured to enable a collaborative
planning and decision making environment, where the indicators are used as control variables. One
major drawback of a qualitative MCA is that it is difficult to develop a framework that has universal
applicability (Mendoza & Prabhu, 2003).
This MCA follows the methodology as described by Mendoza & Prabhu (2003). Each of the four
categories of indicators described above include different criteria for the suitability of a location. For
each location, scores for the suitability were given on basis of these criteria. Criteria within each
category were selected in such a way that for every location, a scoring of suitability could be done in
5 levels: 1 = ‘very poor’, 2 = ‘poor’, 3 = ‘moderate’, 4 = ‘good’ and 5 = ‘very good’ suitability. This
scoring has been done on basis of literature, collected data and personal interpretation. Therefore,
the scores are not binding, but can be adjusted to find wider agreement among decision makers
when required. When actual design of structures will be done, planners may want to adjust certain
scores, based on experience. Moreover, weights were attributed to the criteria to assess two
orientations that can be considered in wetland development: the socio-economic and technical
suitability of a specific location. This provides insight in the strengths and weaknesses of the selected
locations and allows for a comparison and discussion for suitability. More details about the criteria,
scoring and weighing is described in chapter 5.3.

4.2.4 Stakeholders analysis for IWRM
In natural resource management, stakeholder analysis is increasingly perceived as an approach that
can empower marginal stakeholders to influence decision-making processes (Reed et al., 2009).
Within this research, small scale subsistence farmers are seen as crucial informants to better
understand natural resource uses. There is a need for stakeholder analysis to be able to find
opportunities for stakeholder participation at all levels. Stakeholders analysis was done according to
the approach developed by the Natural Resource Institute (Grimble & Wellard, 1997). In this
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approach, stakeholder analysis is used as an analytical tool for better understanding of the situation
and predicting future scenarios and conflict and interest between stakeholders. The following steps
were taken, as described by Grimble et al. (1995):
1. Identify the main purpose of the analysis
2. Develop an understanding of the system and its decision-makers in relation to the problem
addressed
3. Identify principal stakeholders at national, regional, local off-site and local on-site level
4. Investigate stakeholder interests, characteristics and circumstances
5. Determine views of stakeholders on relevant questions
6. Identify patterns and context of interaction between stakeholders
7. Assess options for management of stakeholders in sustainable wetland use

4.3 Data collection methods
4.3.1 Literature review
During the whole period of this research, literature review played a key role in providing context and
in validation of the outcomes. Background information on the use of wetlands for water security
appeared to be scarce. Scientific journals provided the articles used for assessing concepts and
selected methodologies. These articles were found by using Google Scholar and the Wageningen
University library. Reports obtained from NGO’s and governmental institutions gave background on
the study area and programmes that had already been done. Newspaper articles were explored for
up to date information about the current debate around wetlands in Uganda.

4.3.2 Field observations
The first stage of data collection provided a general understanding of the research area through
random field visits in places where wetlands occurred. Observations were made of the different
types of wetlands and cropland, water sources and artificial structures like roads and culverts.
Consequently, sites were selected on the basis of Google Earth images, the National Water and
Environment groundwater report for Pader district (2012) and on advice of the interpreter. This
interpreter was also used to translate the local languages into English. Since he was a field worker of
the Amref staff in Pader, he knew the area very well and was used to working with local people. An
observation form with structured categories was used (Annex IV), in order to have standardized
data. Besides this, additional notes were written during field days. Photos and GPS waypoints and
tracks were taken to be able to compare different sites and link the observation data to the spatial
visualisation tool Google Earth. Field observations continued during the whole data collection period.
Besides collecting observatory data, basic measurements were done in selected wetland sites. For
this a GPS was used to create waypoints on sites of interest and to keep a track log to see which
areas have been visited. The size of water bodies was estimated and transects were walked to
measure the size of a wetland area. By putting the GPS data in Google Earth, slope, distance and
elevation could be compared.

4.3.3 Qualitative data collection
Individual semi-structured interviews were the overall method for developing understanding on the
topics of water needs and availability and the use of wetlands according to the farmers’ point of
view. Through preliminary interviews with farmers and NGO workers in the first stage, relevant
aspects of wetlands could be determined. This formed the basis for further development of the
research design and methods. The interview and observation form were developed and tested in the
12

field to check if questions and expected land characteristics matched the reality. The phase of
interview testing was also used to match the expectations and work styles between the interpreter
and researcher.
The sampling of households was done on basis of the observations and orientations in Pader district
during the first weeks on water availability, land use, population density and accessibility of a
location. This provided general field level insights that helped define areas of interest. Besides this,
the National Water and Environment groundwater report for Pader district (2012) was used to find
areas with lower groundwater potential according to the presented maps. It was assumed that these
locations had a higher need for use of surface water resources. With these inputs, 11 sub counties in
Pader and Agago district were selected where multiple farmers were interviewed with the use of an
interview form. The sample group comprised both men and women. After starting with the data
collection phase, further sampling was done on basis of previous interviews (inductive purposive
sampling), for which farmers were asked if they knew other places where wetlands were used. In
total, 22 interviews with farmers were done.
The interviews were recorded and handwritten notes were made on the printed interview forms.
During interviews, the available time of farmers was taken into account, since the planting season
started during the period of data collection. After the interviews, the transcripts were scanned to
.pdf format and further organised using MS Office. Coding and segmentation of the transcripts was
done in MS Word and structuring of the qualitative data was done in MS Excel. Outcomes of the
interview during the data collection phase were used to adjust the interview guide. All interview
locations were recorded by GPS to link the information to its geographic location.
Based on informal conversations with local government officials and NGO workers, mostly during
lunch time, more insight in their point of view and knowledge about the study area was gathered.
During these conversations those officials and practitioners were asked for a more official interview
at a later moment. Open interviews with a topic list were used during the interview with these
stakeholders. Furthermore, snowball sampling was used to get access to other relevant stakeholders,
among others local government officials, semi-governmental organisations and NGO’s. This method
was then used as a basis for a stakeholder analysis through three steps: identification of
stakeholders, categorisation of stakeholders and investigating the relationship between
stakeholders, which are explained in the paper by Reed et al. (2009). The approach is mostly topdown, as the researcher identifies the stakeholders.
By taking up the role of a ‘student’ during interviews, it was expected to gain higher reliability
outcomes of the interviews. In situations where the circumstances allowed field observations, the
people were asked as guides to the near wetlands and explain their knowledge and view about them.
In this way insights were obtained in how local people perceive the use of wetlands and which
opportunities and challenges they see. During the whole data collection period, discussion points
were noted that influenced the reliability and viability of data.
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4.4 Data analysis and outputs
The qualitative data and observations were assessed during fieldwork to monitor its completeness.
Further analysis was done in the Netherlands, where comparisons between locations and interview
outcomes were done. Based on this data, together with the literature, the MCA could be done as
described in the operationalization. Additionally, the GPS data and photos were used to produce
visualisations of the different locations. All interviews with stakeholders were used for the
stakeholder analysis. The output following from the methods used is summarized in Table 2.
Table 2 Combination of data collection methods and the outputs created per research question

Research
Question
SRQ 1

Data collection method

Outputs

Semi-structured individual interviews
Structured observations

SRQ 2

Semi-structured individual interviews
Structured observations
GPS data and measurements
Literature review and reports
Semi-structured individual interviews
Open interviews with topic list
Literature review
All of the above

1. Farmers’ water needs and availability
assessment
2. Role of wetlands in farmers’ livelihoods
3. List of indicators that influence wetland
development
4. MCA for suitability of wetlands

SRQ 3
GRQ

5. Stakeholder analysis
6. Assess options for stakeholder participation
7. Discussion and conclusions about influence of
wetland development on water security
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5. Results
5.1 Water availability and wetlands
During the field visits, understanding of the current situation in water availability, use and the role of
wetlands in livelihoods was obtained. In both districts, although at first sight they seem similar, the
livelihoods of respondents as well as the wetlands showed remarkable differences. The findings show
that respondents adapt their livelihood strategies to the natural resources available. Also,
respondents are used to switching between multiple water sources to meet their demand
throughout the year. In general, households close to wetlands use surface water to supplement their
domestic needs during the rainy season. This chapter presents results on the water availability and
wetland use in the research area. References to interviews are given by interview codes (e.g. LAP1),
which are listed in Annex I. Figure 5 and 6 give an overview of the locations where interviews and
observations were done in the study area.

Figure 5 Overview map of where interviews were done (source: GPS data)

Figure 6 Overview map of observation points (source: GPS data)
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5.1.1 Water for domestic and agricultural use
The people in Pader and Agago have two main sources of water: groundwater all year round and
rainwater during the rainy seasons. Typically, groundwater is accessed through protected springs or
shallow wells and deep boreholes with a hand pump. Deep boreholes are most commonly used and
serve the majority of people in both districts. Water from boreholes is mainly used for domestic
purposes, such as drinking, preparing food, washing and bathing. Rainwater on the other hand is
mostly used for rain-fed agriculture or small plots for nursery beds close to seasonal wetlands or
rivers. In one household (AWE1), rainwater was collected through roof water harvesting and used for
domestic purposes. In many places, among others Lira Palwo Sub County (S/C), Parabong S/C in
Agago and Atanga S/C and Awere S/C in Pader, people use water in wetlands or rivers for washing
and bathing as well as for drinking.
Following from this, water availability in the study area can generally be divided in two types of uses:
domestic (Table 3) and water for agriculture (Table 4). For both types of use, a distinction could be
made in the sample group based on the availability of water. This distinction is based on the selfdeclared household situation of respondents. For domestic use, sufficient availability is attributed to
people’s livelihoods when they have access to safe water for their needs during the whole year from
a protected source, without having to use open surface water from wetlands or springs with poor
water quality. Likewise, people with insufficient water availability don’t have access to enough safe
water for their needs and have to supplement it with alternative sources of poor quality and safety
throughout the year.
Table 3 Domestic water availability categories with percentages of respondents in each group, based on 22 respondents
(source: respondent interview data)

Category
Sufficient
Insufficient

Definition
People have access to safe water from a protected source the
whole year round.
People lack safe water (in some periods) and have to
supplement their needs with alternative sources, i.e. spring,
wetland or roof water harvesting.

Percentage [%]
59
41

Similarly, water for agricultural use is sufficient when people have access to water both in the rainy
and in the dry season. They can grow vegetables in lower areas on small plots close to springs or
wetlands with permanent water or soil moisture during the dry season. The access to that land is
dependent on the ownership of families and location of the household. People normally live within 1
kilometre from their family owned land and do not travel longer distances to agricultural fields. They
also do conventional rain fed agriculture in the higher areas during the rainy season. In contrast,
people that only have water for agriculture in the rainy season and are completely dependent on
rainfall are grouped in the category of seasonal water availability. This group does not grow crops in
the dry season.
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Table 4 Agricultural water availability categories with percentages of respondents in each group, based on 22
respondents (source: respondent interview data)

Category
Sufficient

Seasonal

Definition
People have access to water for agriculture the whole year
round, both in the rainy season and in the dry season. During
the dry season they may use the water from wetlands or
springs for small plots.
People have access to water for agriculture only in the rainy
season, without using wetlands or springs during the dry
season.

Percentage [%]
55

45

The numbers in Tables 3 and 4 show that for both domestic and agricultural use, the availability of
water is limited for almost half of the sample group. The 41% that supplement domestic water needs
with alternative sources, does not treat their water before consumption except for one household
(OGO1). They use ‘water guard’ which is a pill that is added to every jerry can of fetched water. In
this case, the respondent was a well-educated nurse who knew how to treat water and also had the
financial resources to do this on daily basis. Within the 59% that do not use alternative sources, all
respondents use deep boreholes and shallow wells. Although these provide a constant water supply
during the year, differences in quantity and quality are noticed by some respondents during the
seasons.
Regarding agriculture, the 55% that has
access to water the whole year uses this
predominantly for growing vegetables,
seedlings or sugarcane in the streambeds
of wetlands (figure 7). Some wetlands
have a constant surface water flow
during the dry season, resulting in
sufficient soil moisture availability. In
other wetlands water is accessed
through a dug hole in the streambed in
that period. A respondent from Lapul S/C
explains: “most of the land here is used
for rain fed agriculture, but there is a Figure 7 Sugarcane (left), intercropped maize and eggplant (right) and
spring in the wetland which I use for a drainage ditch (middle) in a wetland streambed in Atanga S/C,
growing vegetables” (LAP1). He protects Pader district
his small plot with vegetables during the dry season by fencing it with thorn bushes.
In the rainy season the wetlands are flooded and are only used for growing rice. Sugarcane is a
perennial crop resistant to flooding and can be left in the wetland during the rainy season.
Furthermore, the cultivation of land within wetlands is more frequently observed in Pader district
compared to Agago, where wetlands are mostly used as grazing grounds for cattle during the dry
season. All respondents included in the 45% of respondents that only has access to water for
agriculture in the rainy season (table 4) come from Agago. The observations confirm this, many
wetlands in Agago were dry except for some small ponds upstream of roads that cross the wetland.

5.1.2 Farmers’ perceptions on water needs
The perception of water availability differs among the respondents. 40% of the respondents say that
there is not enough water for their domestic needs. Reasons they bring forward are that
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communities using one borehole are too large (TC4), that boreholes break down (TC2) or don’t
function well (KIL2) and that water sources are too far away from their houses. According to a
respondent from Lapul S/C, the distance to the borehole they used was 1,5km, which was perceived
as too far (LAP2). At the same time, the other 60% say that there is enough water for their domestic
needs, under the condition that a borehole does not break down. Yet, they say this regularly
happens. The quality of the water from the different sources is perceived as high, sufficient and low
by 40%, 45% and 15% of the respondents respectively. Especially the fact that water quality is not
constant over time is perceived as a problem. For example, a man from Pader Town Council S/C
explained that in the dry season the water in their borehole is dirty and has a lower quantity. Also,
the water quality in boreholes changes during the day in some cases, water is dirty in the morning
and becomes cleaner after some hours of use (TC1). In this situation, it was not clear if he meant a
deep borehole or a shallow well. Not all farmers know the depth of a borehole. However, based on
his explanation this probably is a shallow well. Overall, many respondents said they needed more
boreholes to meet their demand and asked if this was possible during the interviews.
Regarding agriculture, 75% of the respondents say that rainfall quantity differs every year, so that it
depends on the year if they have enough water. “There are good and bad years”, one says (OGO2).
They consider this as a normal phenomenon and don’t call this a problem in itself. However, the fact
that harvests fail in years with lower rainfall is seen as a problem. There was no information about
the frequency of failed harvests. Respondents lose their main source of income and with this also the
investment they did in time, labour and money. Also, one respondent from Lira Palwo S/C explained
that the rains are not reliable anymore and are hard to predict (LP1). This year the rains started in
April instead of February, which resulted in failed harvests from the first rainy season. Yet, 25% of the
respondents say that there is enough water for agriculture. In Atanga S/C one respondent uses the
wetland also for nursery beds, he digs a hole in the ground where he fetches water to irrigate this
small plot. He says that there is enough water in the wetland to do agriculture during the whole year
(ATA3). Still, these respondents add that every year is different and that harvest fail in dry years, but
in their perception this is normal.

5.1.3 Wetland types and uses
The observations and interview data show distinct differences in wetlands, how they naturally occur
and how they are used. Categorization of different wetland types in the area helps to select places
where wetlands may be created. Three types are distinguished for this study with definitions based
on collected data (Table 5). Photos from the field illustrate the different types (Figures 8-10). These
photos were taken at the end of the dry season, April 14 - 29, the time span of two weeks gives an
equal comparison. After the rains had started, the situation in wetlands changed rapidly into flooded
streambeds at most places.
Table 5 Three types of wetlands which characterize the study area (source: respondent interview data)

Category
Permanent
Seasonal with springs
Seasonal

Definition
Wetlands that contain water during the whole year, having either ponds
with deeper water or water flow in the streambed.
Wetlands that dry out during the dry season, yet remain having superficial
water in springs or wells.
Wetlands that dry out completely during the dry season. No water is left in
the streambed or soil.
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Permanent wetlands (Figure 8) are characterised
by the presence of large ponds with deeper
water throughout the year. The size of these
ponds varies between 5 – 50 m in diameter and
the water depth varies between 0.5 – 2 m. Soils
have a high organic matter (OM) and moisture
content. The soil type in the streambeds is
primarily black sandy clay. At all places, in the
dry season the water in the ponds is not clear;
most likely because of the presence of fish, the
disturbance of water by animals that drink there
Figure 8 Permanent wetland with a pond upstream of the
and human activities. After the first rains, water road. April 15, 2016.
flow starts in the wetlands, resulting in clearer
water. Water tolerant vegetation like papyrus, water lilies and grasses surrounds the ponds and grow
in the water. The main use of this water by humans in terms of frequency is for making bricks or
washing bikes. Fish is caught for eating and when it is sold on the market, it provides additional
income for the household. For all respondents, fishing in itself is not a main income activity.
However, in Agago, multiple places were found where people constructed fishing ponds in the
wetland: e.g. Lamiyo S/C and Patongo Town Council S/C. A respondent explained that the sub county
government supervised a project where people were organised in a group to do fish farming. The
community constructed the pond and harvest fish every 6 months (LAM1). In Patongo Town Council,
respondents explained that a rich judge constructed the ponds to start a fish business. However, up
till now he works in Kampala and didn’t finish the work yet and the fish ponds are only used by
surrounding communities for domestic purposes. These examples suggest that individual farmers do
not engage in fish farming as main source of household income. When organised in groups, it is
possible to catch fish for commercial purposes.
Seasonal wetlands with springs (Figure 9) dry out
completely durin g the dry season, but patches
with superficial water remain. These springs
occur naturally and there is no visible flow of
water. At most places, this water is used for
drinking by cows and goats that walk freely
during the dry season. Sometimes people dig a
hole in these areas to create deeper water in
order to fetch it for domestic use. This was
observed in Porogali village, Latanya S/C in
Pader district, where 7 holes of 1m deep and 1m
Figure 9 Seasonal wetland with a spring used by animals for
diameter were dug in a dry wetland. Children drinking. April 14, 2016.
were bathing with this water, which filled up the
holes continuously. Here, the water was not on the surface, but flowed within the upper 1m of the
soil. Also places where many animals trample the soil develop in small ponds, for example in Pader
Town Council S/C and Lapul S/C. At some places, people use the water for small scale agriculture in
the dry season. The permanent moist soils provide a good environment for crops, which in all cases
were vegetables only; the springs are too small to grow staple crops. During the dry season, the
surrounding wetland dries out completely, with grasses remaining as the main ground cover.
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Seasonal wetlands (Figure 10) dry out
completely during the dry season, leaving
neither surface nor superficial water. The main
vegetation cover is grass with some trees and
bushes. The wetland streambed is not used for
agriculture during the dry season, but when the
dry season is ending, people start preparing
plots for staple crops, most often rice. Animals
graze freely in the dry period and feed on the
grasses and bushes. Generally, the people cut
the bushes for firewood and larger trees for Figure 10 Seasonal wetland with recently tilled plot for rice
making charcoal in the dry wetland soil. The top cultivation. April 29, 2016.
soil in both types of seasonal wetlands is eroded
by the water flow during the rainy season. Grass roots fixate a part of the soil, but in between these
grasses, the soil surface is up to 30cm lower.

The previous paragraphs show that wetlands play a crucial role for communities, both in terms of
water availability and agricultural land. The three wetland types serve different purposes for the
people using them, depending on their needs. There is a parallel between the availability of water in
an area, either by structures or natural sources, and the perceived sufficiency for domestic needs.
Still, with 41% of the respondents lacking access to safe water, water availability is limited for many
people. This is a substantial difference with the 95% of the total population with access to safe water,
according to the Water Supply Atlas. Respondents are used to irregular rainfall patterns in different
years. No trend in changing rainfall was described. The results show that agricultural activity is
strongly connected to the seasons, but also that wetlands provide a buffer capacity by their potential
of storing water in the dry season which increases agricultural yield. Encroachment of wetlands for
agriculture therefore happens widespread through the study area. However, this is not controlled by
legal bodies. The district environmental officer explained: “Nobody is thinking about wetlands in
Pader, there are no interventions. Not by the district, NGO’s or central government. Something needs
to be done or otherwise we may lose these wetlands. The future generations will not even think there
were wetlands in Pader“ (I/DEO). This puts forward the necessity of management systems to ensure
sustainable use of wetlands.
The phenomenon of springs and superficial water in wetlands during the dry season is remarkable.
Apparently, at these locations there is a water bearing layer in the top soil, which was observed up to
1 meter depth. However, more specific information about this situation is needed to understand
where the water comes from and what the influence of the soil is. By knowing this, the potential for
human use of these natural conditions in wetlands can be explored.
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5.2 Indicators that determine suitability of wetland development
Many factors influence how wetlands are currently used and what their potential is for water
harvesting techniques. During the period of data collection, these factors were distinguished. In
order to make distinctions between different wetlands and their suitability for the project, the
factors were categorized and developed into indicators for high potential sites. As a result, four
categories have been made: socio-economic, physical, environmental and political factors. The
following subchapters describe the role of indicators in wetland development.

5.2.1 Socio-economic indicators
Social and economic factors are complex and in many cases difficult to fully understand. Cultural
characteristics of communities form the basis of livelihoods strategies and determine the ways
people adopt new practices or techniques. Pointing out the indicators in Table 6 aims at better
understanding of the socio-economic situation and therefore better informed decision making.
Table 6 Socio-economic indicators of wetland development (sources: interviews, key informants and observation data)

Indicator
Population
density
Land
ownership

Training and
community
involvement

Investment
costs

Financial gains

Main drinking
water source

Present
wetland use

Maintenance
requirements

Explanation
Population around the wetlands influences the amount of people that can access the water,
but also the amount of pollution through latrines, open defecation and contaminated
groundwater flow. The more densely populated, the more effort should be put into
sanitization of all communities as well as the scale of wetland development.
Some respondents said the wetlands were family or community owned (TC1, PAJ2).
However, the local government explained that all wetlands by law belong to the
government (I/DEO). Proper delineation of ownership is crucial before starting a project.
This determines who will have to give permission of making changes in the wetlands and
who will benefit.
This determines how people are involved in the project and if the goals will be met. The
project should be embedded in proper trainings and needs to empower the community
with the responsibility of maintenance and responsible use (I/Amref). Trainings should be
given in how to use the wetland. At this moment, people fear using the wetlands for
agriculture, because it is hard work to dig there, or animals eat the crops in the dry season.
Fencing is expensive, so people don’t see this as an option. Working with well-organized
communities in a VSLA or another organizational structure has a larger and more
sustainable effect.
When an NGO or government will start with a pilot or project, financing is needed for the
initial investments and trainings. Although the technologies do not have to be very
complicated or expensive, still investment is needed. The financial and labour investment
requirements from the NGO’s and communities influence the adoption rate of
interventions.
When an investment is made in developing wetlands, there must be financial benefits for
the community to cover the costs. This will be essential in the motivation of communities
and the sustainability. It is important to look at the potential wins in terms of water
availability, yield or profit in order to justify the investment/maintenance costs.
The access to water for people and effort required to get that water largely influences their
need of additional water sources. Boreholes are the main water source in the region.
Wetlands and springs can be used for supplementing, although the use of open water for
drinking includes much risk (I/Concern). Access to the water through boreholes on a certain
distance to the wetland may be a good combination of benefits.
There are areas where people don’t use the wetland at all (LP1), and places where the
wetlands are an important aspect within people’s livelihoods (ATA1, PAJ1, TC3). For the
second group, it will be easier to convince people of the importance and possibilities that
come with wetland development. This can affect the sustainability positively. Nevertheless,
people that don’t use the wetlands at this moment can be trained.
Many respondents explained during interviews that they lack the money to maintain
boreholes (PAJ1, ATA2, LAP1). Therefore, it is important to take into account the financial
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Sanitation

Skill

Access to
markets

Land size

aspect of wetland maintenance. High maintenance costs or labour requirements are likely
to negatively influence the sustainability of structures. In general, adequate maintenance of
physical assets is often limited.
The risk on waterborne diseases increases with the level of open defecation around a water
source (I/DWO). Places where this is still common practice, there is much risk on
waterborne diseases when developing wetlands. However, when the water is not used for
domestic purposes, but only for agriculture, the risk will be lower.
When wetlands will be used for agricultural use, certain skills are needed to do this in an
effective way. Communities may not have these skills and therefore need training. Besides,
the skills and knowledge for developing wetlands will first need to come from an external
source.
Respondents said that limited access to markets is a big problem (LAP1, ATA1, LUK1),
especially in the harvesting period, which is at the end of the rainy season. Transport is
difficult and people lack capital to deliver their crops to nearby markets, which results in
waste of these crops. Increased yield during the dry season by developing wetlands can
therefore have a positive effect on income.
Much land is not exploited in the research area, mainly labour constraints are the reason
for this. Available land is therefore not a limited resource.

5.2.2 Physical indicators
Although the landscape in the study area is mostly uniform in terms of occurrence of wetlands,
difference occur from site to site, making certain areas more suitable than others. Physical aspects
play a role in this (Table 7), which include properties of the landscape, infrastructure and present
water (point) sources. This information was derived from interviews, key informants and observation
data.
Table 7 Physical indicators of wetland development (sources: interviews, key informants and observation data)

Indicator
Location in
catchment

Gradient and
width

Distance to
communities

Roads

Explanation
Wetlands have and upstream, middle and downstream part. Each location has different
properties in certain times of the year, below is a brief description of the location.
Upstream: less water accumulation in the rainy season, so less pressure and velocity,
generally wider streambeds and small gradients. Upstream areas fall dry sooner than
downstream areas in the dry season.
Middle: more accumulation of water, so larger quantities and velocity depending on the
slope of the streambed. Also more prone to flooding during the rainy season. These are
suitable circumstances for rice cultivation. In the dry season, ponding of water close to roads
is likely to stay, which can be used for small scale irrigation, animals or fishing.
Downstream: outlet of the wetland in the river, really wide areas with hundreds of meters
wide streambed which are more floodplains. Large accumulation of water and high water
levels during the flooding period in the late rainy season. This land is not suitable for
agriculture.
Both the streambed and the side slopes of the wetland influence wetlands to a large extent.
If the gradient in the streambed is high, relatively less water can be stored with a dam.
Lower gradients are more suitable for larger water bodies. The width of the streambed
influences the flooding area and investments to construct a dam. For example, in many
places, wider streambeds with lower water depth are used for rice cultivation.
From the interviews it becomes clear that people shift to alternative water sources if a
protected source is too far away (mostly 1 km or more). In the rainy season, people start
using open water for domestic uses instead of a borehole. Wetland development close to
communities can contribute to increased water availability. Furthermore, wetlands close to
communities are easier to access for agriculture.
Remote wetlands are difficult the access, so people have problems in transporting and
selling their crops to the market. Wetlands close to roads have an advantage in this. Also,
developing dams which can be used for transport can increase accessibility of communities.
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Soil type and
depth

Land use
Seasonality
of wetland
flooding
Groundwater
recharge

The character of soils influences infiltration rate of water. Heavy clay soils have lower
infiltration and hold water for a longer time in a pond or dug hole. Sandy soils have higher
infiltration rates which ensures higher groundwater recharge. It depends on the direction of
flow if this water can be accessed with a borehole. Also, the soil type in a wetland
determines how easy building material can be accessed for making a dam. Critchley et al.
(1991) state that soils with a sandy texture are less suitable for water harvesting techniques.
When wetlands are used for agricultural land, developing dams influences farmers directly
by reducing arable land by flooding. When a wetland is only used for animals and fishing, a
dam can be very suitable, since it increases the water availability and may attract other uses.
The time of year and duration of flooding of the wetlands influences how wetlands can be
used. Some wetlands are flooded for multiple months starting at the first rainy season, while
others only flood for a short period in the more intense second rainy season.
The water balance is affected by the extraction of water through boreholes. Adequate
recharge of groundwater is needed to sustain the water supply to communities. Wetlands
play a role in the buffering capacity of water in the area. Depending on soil properties
among others, wetlands can be used to recharge groundwater.

5.2.3 Environmental indicators
The world is changing fast on global level, which has its consequences in all regions of the planet. The
scientific debate about environmental impact of human activity is all but finished. Including the
indicators (Table 8) of influence of wetlands on the environment is necessary for gaining insight in
future trends and consequences.
Table 8 Environmental indicators influencing wetland development (sources: interviews, key informants and observation
data)

Indicator
Vegetation

Biodiversity
maintenance
Micro climate
Environmental
impact
assessment
Climate
change

Explanation
A wetland that is completely or largely covered with trees and bushes is less easy to use for
creating a dam. Streambeds with only grasses are much easier to access. The bushes and
trees will also be affected with a higher water table, resulting in vegetation loss. Grasses
are much more resistant to flooding. Tree cutting for charcoal is already a large problem in
the study area and should not be stimulated (I/LWF).
Many animal and plant species thrive within the vicinity of a wetland or water reservoir.
Both for these animals and for the humans that may use certain species, maintaining them
is an important aspect of wetland development. A healthy wetland ecosystem provides
benefits for both humans and nature.
Wetlands have a different microclimate than the drylands in the higher areas. Increasing
amounts of water will influence micro climate by evaporation, temperature, humidity and
precipitation.
The district environmental officer explained in an interview that before any project is
started, an environmental impact analysis should be done (I/DEO). Governmental
guidelines regarding the development and use of wetlands plays a large role in the
protection of the environment (also see table 7).
Climate change has its effects all over the world. Although Uganda does not suffer from
severe consequences yet, the changing trend is visible. Rainfall is more erratic and less
predictable. Wetlands can have a buffering capacity in storing water entering the system
through precipitation.
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5.2.4 Political indicators
The political structure of Uganda contains many elements from national to village level. On every
level, local councils have influence on what happens under their jurisdiction. Taking into account this
political context (Table 9) and knowing which people are responsible for a certain location is
important before the start of a project.
Table 9 Political indicators influencing wetland development (sources: interview and observation data)

Indicator
Local
government

Local Councils

Government
policy (NEMA)

Explanation
Every district has its own local government which has district officers as the responsible
persons for their department. The Chief Administrative Officer is responsible for the general
management of the local government. For the development of wetlands, the officers of the
water, environment, health and forestry department are important stakeholders that also
know about current practices by other NGO’s and what options are possible.
The sub counties, parishes and villages have Local Councils which have the responsibility for
their administrative unit. It is important to inform them about plans and use their
knowledge about the area. Especially at village level the local council knows about existing
problems.
There are national policies regarding wetland protection and regulations for use. This is all
coordinated by the National Environment Management Authority (NEMA). They do not put
too much effort in enforcing rules in the Pader and Agago district, but they may want to be
informed about the of developing wetlands.
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5.3 Suitable locations for dams
Besides identification of indicators, the second research question aims to use this knowledge for
selecting sites that can be used for wetland development. This chapter will focus on the integration
of collected data in a MCA that addresses three specific sites, which are selected form the total
sample of observed locations. Based on selected criteria and weighing of these criteria, the suitability
of sites for wetland development could be presented.

5.3.1 Selected sites
During the field work, many locations were visited where both interviews and observations were
done. The general outcomes of this qualitative data collection are presented in the previous section.
Based on the collection of this data on field level, many locations could be marked as less suitable for
wetland development. For the MCA, only three locations were used: 1 in Pader district and 2 in
Agago district. These locations had in common that no deliberate actions were undertaken yet to
develop the wetlands for any purpose. However, seven locations were visited where dams have been
constructed in wetland streambeds in the past, which are still present today. These locations
function as reservoirs and are being used for multiple purposes. To make the comparison between
this ‘new’ potential locations for wetland development and examples from the past, locations with
and without dams were included in this MCA. All selected sites are shown in Figure 11 and briefly
described below, with the type of wetland and label code (e.g. #084) mentioned in the header.

Figure 11 Overview map with selected locations for the MCA (source: GPS data)
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Pader district, Ogom S/C, Otong Parish [seasonal
wetland, #084]
This location (Figure 12) is found about 6 km from
Pader on the road from Pader to Pajule. Boreholes
are the main water source for communities here.
However, certain respondents made use of water
from the wetland for domestic purposes. One
family uses a dug hole as their main water source.
Limited agriculture is done in the streambed,
mostly on side slopes. The location is more
upstream in this wetland. A natural pond can be Figure 12 Location for possible wetland intervention in
found alongside the road between Pader and Pader district, Ogom S/C
Pajule, which is only used for drinking water of
animals. Water stays here throughout the dry season, while the wetland upstream dries out
completely. In the highlands in the upstream direction (north from the road), more rain fed
agriculture is found. People that own land in the wetland streambed grow vegetables, but this is not
very common. Also, people dig drainage ditches on the side slopes to drain excess water. The
sanitation for communities in this area has improved through trainings, a respondent explains.
Problems people face here are droughts that affect yields. People’s priority is to spend money on
school fees rather than on agriculture. Good seeds are scarce and people lack knowledge in how to
do agriculture in an efficient way. Also, limited labour is a constraint to exploiting the available land.
Limited agriculture is done in the wetland because people fear that the crops are eaten by animals in
the dry season.

Agago district, Lira Palwo + Parabong S/C, Ademin
+ Pacera Parish [permanent wetland, #122]
This location (Figure 13) is a relatively long stretch
around the main road from Pader to Kalongo,
starting about 14 km from the direction of Pader.
The wetland flows mostly parallel with the road,
but follows a meandering pattern in the
streambed. This part of Agago is less covered with
wetlands compared to Pader. The main water
supply for people in the villages comes from
boreholes. However, many people supplement Figure 13 Location for possible wetland intervention in
their domestic water needs with water from the Agago district, Lira Palwo + Parabong S/C
wetland or springs in the rainy season, a respondent explains (LP1). He knows that he should use a
borehole for drinking water, but it is far away and pumping is heavy, so he uses the water from the
wetland also. At one location in the streambed multiple families fetch water for domestic use during
the rainy season. This water is not treated before consumption. At another location a concrete water
well was found that is used by many people.
The wetland dries out completely during the dry season, although the soil stays humid. At places
where the wetland is crossed by a road with culverts, a pond is formed that stays for a longer time
during the dry season. Animals drink here and people catch fish, but don’t use the water for other
purposes in that period. The streambed of the wetland is mainly used as grazing land during the dry
season. People burn the land first, where after fresh grass starts growing. Not many trees and bushes
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are found in the streambed, one respondent explained that many people cut trees here for firewood
and charcoal burning. The slopes are low, both in the streambed as on the sides, which makes the
wetland area relatively wide. No agriculture was found in the streambed of the wetland, only in the
higher areas. On both sides of the wetland, villages are found with households within approximately
1 kilometer from the streambed. Problems people face here are lack of labour, droughts and low
market prices.
Agago district, Lamiyo S/C, Otaka Parish
[permanent wetland, #149]
With many factors being similar to the previous
location in Agago, this location (Figure 14) also
seems interesting for wetland development. Many
households rely on water from the wetland both in
the dry and rainy season. The location lies in the
middle of the streambed, which makes the
accumulated water flow during the rainy season
quite strong. A large pond is found where the road
from Kwonkic to Puranga crosses the wetland. This Figure 14 Location for possible wetland intervention in
water stays during the dry season. Water from dug Agago district, Lamiyo S/C
holes is fetched for domestic use.
Present dams
At many places, especially in Agago district, dams have been created in the past to increase water
availability for the large livestock population that used to be present in the study area. Nowadays
however, these dams are not well maintained and a lot of benefits are not exploited. Because the
construction has already been done, these areas may be very interesting to use for improved
agricultural practices. Here follows a brief description of the visited locations with dams.
Pader district, Porogali village. The dam (Figure 15)
was constructed here in between 2000 and 2002
by Caritas. A culvert was placed in the middle in
order to create a tapping point on the other side.
This was never finished however, and therefore
never used. During the war the IDP camp in the
near village was supplied with water from this
reservoir. Now it is only used for animals and
moulding bricks. Also vegetables are being grown
during the dry season in the places where water
remains after the rains have stopped. This is a very Figure 15 Example of existing dam in Porogali village,
interesting example of how available water is used constructed during conflict time
by people.
Pader district, Kilak S/C, Kilak Parish, Bewang village. This is a large dam, completely covered with
large trees and bushes on both sides. It was created in the time of Idi Amin as a source of drinking
water for wild animals that lived in this area, a woman explains. In this way, animals wouldn't go to
the drinking water sources of people. The wetland is covered on the sides with vegetation, mainly
wet grasses. In the middle, the water is open with some single dead trees. The woman explains that
people from one village use this water for drinking at the moment, because they don't have a
borehole.
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Agago district, Geregere village. Another dam in the middle of the streambed of the wetland. Boys
were playing and swimming here. It is large open water, over 2m deep and it is only used for fishing
and animal drinking, the boys explain. In Geregere village, the LC2 explains it was made by the British
in 1958-1959 as a source of drinking water for the community. It is not used for drinking anymore,
because a lot of boreholes were drilled during the war for the IDP camp in Geregere village.
Agago district, Patongo village. This is a large dug pond. A boy explains it was made during the war,
when there was not enough drinking water. Now, it is only used for animals and fishing. The water
stays here the whole year and comes from the soil water flow, it is not flooded by the wetland in the
rainy season. The water is very muddy and the sides are covered with bushes and trees. There are
some eucalyptus trees around.
Agago district, Patongo village. These two ponds are created by a judge that comes from Patongo
and now works in Kampala. He wanted to start a business in fish farming, but did not complete the
ponds yet. People are not allowed to catch the fish, but are allowed to play in the water or bathe
here. Drinking water comes from the boreholes in town. Cattle mainly uses water that flows around
the dams in the streambed of the wetland, not from the dam itself. The two are connected with an
underground pipe. The water does not dry up during the dry season.
Agago district, Lukole S/C, Ngudi Parish, Alunga Camp village. A very large dug pond with unclear,
muddy water. The farmer explains that it was dug in colonial times as a drinking water source for the
community. Now, it is only used for animal drinking water the whole year round, it does not dry up.
The water comes from the wetland that goes much further upstream, most likely through flooding in
the rainy season.
Agago district, Adilang S/C, Lapyem Parish, Ajwa village. A large dam, constructed in 1948 according
to an old man on the road. He says the water is used for fishing, animal drinking and human drinking
only when the boreholes are broken. The water in the reservoir is largely covered with vegetation
like papyrus, wet grasses and lilies. The dam itself is very much intact and covered with grasses and
some bushes. It is about 3–4m high and rises around 1m above the water level. The dam is
constructed in the middle of a wetland streambed and has a large spillway on the side. Therefore,
most likely the dam does not overflow in the rainy season.
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5.3.2 Selected criteria
Although all indicators described in chapter 5.2 are very useful providing an overview in the situation
of wetlands in Pader and Agago district, not all of them can be used for a MCA. Three of the four
categories could be ranked on basis of the collected data: socio-economic, physical and
environmental indicators (table 10). Political indicators, however important to take into account, are
to general to attribute to different locations. Therefore, this category is left out of the MCA.
Table 10 Categories used for the MCA with definitions, resulting from the previous analysis.

Socio-economic category
Population density
Land ownership
Community involvement
Main drinking water
source
Present wetland use
Access to markets
Sanitation

Physical category

Location in catchment
Gradient streambed
Distance to community
Soil type
Roads

Environmental category
Vegetation

The higher the population density, the higher the score for this location because
of more people benefitting from the intervention.
The stronger people feel ownership over the land, the lower the score for this
location, because people will be less willing to give away their land for common
purpose.
The more willing and organised a community is, the higher the score for this
location, because the community can be mobilised for the construction and
maintenance of the intervention.
The more people rely on open surface water, the higher the score for this
location, because people will be able to use the water for their uses throughout
the year.
The more a wetland is actively used, the lower the score for this location, because
people will have to change their land use or move to another location.
The closer to a town or market, the higher the score for this location, because
people can more easily transport and sell their produced crops.
The better the knowledge about sanitation, the higher the score for this location,
since risks for contamination are lower.
The more downstream in a wetland, the lower the score for this location, because
the accumulation of water will be higher and therefore more difficult to create a
sufficiently strong dam.
The higher the gradient of the streambed, the lower the score for this location,
since the retention capacity of the dam is lower with a given height.
The longer the distance to a community, the lower the score for this location,
since people will have to travel longer distances to be able to use the water.
The sandier the soil type in the streambed is, the lower the score for this location,
since the soil will be less suitable for water retention or use in the construction of
the dam.
The closer roads are to the location, the lower the score, since dam construction
can lead to increased accessibility of an area, which is not necessary if roads are
already present.
The more bush and trees are present, the lower the score for this location, since
the construction of a dam will lead to much vegetation loss in these places.
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5.3.3 MCA with two scenarios
After scoring the four locations, a weight is given to the criteria, according to their importance for a
specific orientation. The weights are chosen in such a way that emphasis is put on specific criteria.
They are chosen based on insight from the researcher and are therefore not binding. The
development of wetlands is reviewed from two perspectives: socio-economic orientation and a
technical feasibility orientation. The results are presented in the figures below.

Scenario 1: socio-economic orientation
Scenario 1: socio-economic orientation

Locations
Agago 1

Pader
Category

Socio-economic

Physical

Environmental
Total score

Agago 2

Present dams

Criteria

Weight

Score

Weighed
score

Score

Weighed
score

Score

Weighed
score

Score

Weighed
score

Population density

15

5

75

4

60

3

45

4

60

Land ownership

10

2

20

5

50

5

50

5

50

Community involvement

10

4

40

4

40

4

40

2

20

Main drinking water source

5

2

10

3

15

3

15

2

10

Present wetland use

14

4

56

5

70

5

70

5

70

Access to markets

15

5

75

4

60

4

60

4

60

Sanitation

10

3

30

3

30

2

20

2

20

Location in catchment

5

2

10

4

20

4

20

5

25

Gradient streambed

5

1

5

5

25

5

25

5

25

Distance to community

2

5

10

2

4

2

4

4

8

Soil type

2

4

8

4

8

4

8

5

10

Roads

5

2

10

4

20

4

20

4

20

Vegetation

2

3

6

4

8

3

6

5

10

100

42

355

51

410

48

383

52

388

As can be seen, the weights for socio-economic criteria are higher, resulting in higher individual
scores for each location. Clearly location Agago 1 has the highest total score of 410. This has mainly
to do with the present wetland use: people mostly use the wetlands for providing drinking water to
animals and do not do agriculture in the streambeds. Also, the population density is relatively high,
which makes many people benefit from development of wetlands. Land ownership is not a problem
in this location, the wetland streambed is considered as common ground and can be used for people
from all surrounding villages.
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Scenario 2: technical orientation
Scenario 2: technical orientation

Locations
Agago 1

Pader
Category

Socio-economic

Physical

Environmental
Total score

Agago 2

Present dams

Criteria

Weight

Score

Weighed
score

Score

Weighed
score

Score

Weighed
score

Score

Weighed
score

Population density

2

5

10

4

8

3

6

4

8

Land ownership

2

2

4

5

10

5

10

5

10

Community involvement

10

4

40

4

40

4

40

2

20

Main drinking water source

5

2

10

3

15

3

15

2

10

Present wetland use

5

4

20

5

25

5

25

5

25

Access to markets

5

5

25

4

20

4

20

4

20

Sanitation

5

3

15

3

15

2

10

2

10

Location in catchment

15

2

30

4

60

4

60

5

75

Gradient streambed

15

1

15

5

75

5

75

5

75

Distance to community

10

5

50

2

20

2

20

4

40

Soil type

10

4

40

4

40

4

40

5

50

Roads

10

2

20

5

50

4

40

4

40

Vegetation

6

3

18

5

30

3

18

5

30

100

42

297

53

408

48

379

52

413

Here, higher weights are attributed to technical specifications of a location. Still, community
involvement is an important aspect to take into account and is therefore weighted as such. The
community is needed in construction and maintenance of the dam. Furthermore, it becomes clear
that location with dams already present score the highest. This makes sense, because obviously
these were constructed in locations that were most suitable for a dam. Again, Pader scores lowest,
which has to do with low scores for the physical aspects of this location. The gradient of the
streambed is relatively high and the width of the streambed is small. Also, the location is in the
middle of the catchment which makes it vulnerable to much accumulation of water.
When both outcomes are combined and presented in a graph, a good comparison can be made
between the effect of both orientations on the suitability of a location (Figure 16). No exact numbers
are given on the y-axis, because this analysis is only qualitative and aims at comparing different
locations. Therefore, the suitability is indicated on a low to high scale. It becomes clear that of the
three locations Agago 1 is most suitable for wetland development in both scenarios. The difference is
relatively small between both orientations. The same applies to Agago 2, which has a lot of
similarities with Agago 1, but scores lower at the criteria of population density and vegetation.
As for locations where dams are present already, the score for the socio-economic scenario is highest
after Agago 1. This implies that these locations also have the potential to be used for the
development of wetlands. When communities are trained in how to maintain these locations
properly and use them for irrigation or fish farming, it may result in more benefits compared to the
current situation.
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Figure 16 Comparison of suitability of ‘new’ locations from socio-economic and technical perspective.

Figure 17 Comparison of suitability of ‘new’ locations from two scenarios and an equal weighing (no orientation).

In Figure 17, a comparison is made with a scenario of equal weighing for all criteria. This provides a
reference to the two orientations by just looking at the criteria as equally important. As a result of
this MCA, Agago 1 seems the best location for wetland development. Although it is a rough
simplification of the real situation and using numbers to find the suitability of a location is never fully
accurate, it provides as starting point for the goals of the project ‘one hundred wetlands’. Before any
large scale implementations can be done, it is necessary to use a pilot phase to find the real effects
such interventions. When the results of the pilot meet the expectations, scaling up may be done in a
second phase.
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5.4 Stakeholders in wetland development
Many stakeholders are involved in the development of communities and management of land and
water resources in the districts of Pader and Agago. These stakeholders and their activities all
influence the use of wetlands. The main purpose for this stakeholder analysis is to gain better
understanding of the use and management of wetlands and water resources in order to assess
options to increase water security for the people. The focus is essentially on the regional and local
level stakeholders, which are most relevant for the scope of the research. However, for the overview,
several national level stakeholders are included as well.

5.4.1 Stakeholders from national to local on-site level
The identification of stakeholders was done on four institutional levels: national, regional, local offsite and local on-site level. The assignment of stakeholders in these categories is never absolute, but
tries to create the best suitable differentiation. A distinction is made between active and passive
stakeholders, i.e. the stakeholders that make decisions about the management of wetlands and
water resources and the stakeholders that are affected by these decisions (Table 11).
Table 11 Stakeholder identification from national to local level

Institutional
level
National

Stakeholders

Regional

District local
government
NGO’s in WASH
NGO’s in agriculture
NGO’s in water
NGO’s in environment
Private sector

Local off-site
Local on-site

National government
Semi-governmental
body

Local officials
Subsistence farmers
Village groups

Type
MAAIF
NEMA
NWSC
JICA
CAO, DWO, DAO, DEO, DHO, DCDO

Active
Active
Active
Active
Active

Concern, Amref, ZOA
FH
RAIN
LWF
Local businesses
Local market
LC1, LC2, LC3
Farmer households
VSLA
WSC

Active
Active
Active
Active
Passive/active
Passive
Passive
Passive
Passive
Passive

When focussing on the use and management of wetlands and water resources, it becomes clear that
wetlands play an important role in four development areas: water availability, crop production,
community WASH and environmental protection. The stakeholders play an active role in one or more
of these development areas. To clarify these relations, a visualisation was made. Figure 18 shows a
schematic overview of the stakeholders from table 10, related to their scope of activities. The
location of the names relative to the four development areas indicates how focussed the activities
are. When a name is located close to a line, it means that their focus is more or less equally divided
between two areas. In general, the CAO, VSLA’s and LC’s are equally involved in all four fields and
therefor located in the middle of the figure. In the following subchapters, the characteristics and
interests of the different stakeholders will be elaborated.
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Figure 18 Mapping of stakeholders related to their scope of activities

5.4.2 Characteristics and interests of stakeholders
This chapter adds a more in depth description of the stakeholders and their interests in the use and
management of wetlands. It also provides better understanding of their views on the topics. A
distinction is made on basis of the institutional levels as mentioned in table 10.
National level
The influence of the national government on the management of wetlands is directed through their
ministries, various semi-governmental bodies and the local government. These stakeholders play a
role in the implementation of national policies. At the highest level, the Ministry of Agriculture,
Animal Industry and Fisheries (MAAIF) is responsible for crop production and all related activities.
The environmental protection of wetlands in regulated by the National Environmental Management
Authority (NEMA). NEMA is a semi-autonomous institution that has the responsibility to coordinate,
monitor, regulate and supervise environmental management in the country (I/DEO). There are many
regulations in the use of wetlands for agriculture and the location of for instance houses and pit
latrines. However, these regulations are not enforced, so that encroachment and unsustainable land
use stays a problem. Loss of biodiversity and water regulating capacity are and will be problems in
the near future (I/LWF, I/FH). In terms of the project, taking into account these regulations and
seeing what the allowed adjustments are is of importance, although there may not be enforcement.
The future perspective and the conservation of wetlands as a natural resource must play a key role in
the program, besides the initiated benefits of water availability. Furthermore, a strong link exists
between NEMA and the local government department for environmental management, headed by
district environmental officer (DEO).
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The National Water and Sewerage Corporation (NWSC) is also a semi-autonomous institution that
receives funding from the national government. This institution is responsible for providing safe
water sources to urban and rural areas in Uganda. Nowadays, the main focus lies on piped water for
urban centres by deep motorized boreholes. Villages are hard to reach with piped water, because a
completely new network of pipelines has to be constructed. However, their goal is to provide piped
water for all communities in the future.
In a project together with the MAAIF, the Japanese International Cooperation Agency (JICA) aims for
increasing agricultural production by means of improved techniques like irrigation and fertilizers.
They train farmers to use fertilizers, both organic and chemical and want to use irrigation to be able
to cultivate land during the dry season. This project is funded by the national government, that
recently changed the focus from improving WASH to increasing agricultural production.
At national level, not much attention goes to the management of wetlands in Pader and Agago
district. NEMA has interest in preventing large scale encroachment of the wetlands to protect the
environment, but strong enforcement of the regulations is not being done at this moment.
Regional level
The district local government has departments for each of the four development areas mentioned in
figure 17, which are headed by the Chief Administrative Officer (CAO). The departments are headed
by the District Water Officer (DWO), District Health Officer (DHO), District Community Development
Officer (DCDO), District Environmental Officer (DEO) and the District Agricultural Officer (DAO). The
DHO and DCDO strongly work together in the community WASH projects. The officers regulate the
extension workers that are responsible for the implementation and management of programmes.
The main interest of the district officers is to execute national policies and help the districts to higher
levels of development. As an example, the DWO is responsible for safe water supply of the district
households. Since not every household has access to safe water, it is in his interest that every year
more people are reached. Therefore, he works together with the NWSC and several NGO’s.
After the war, numerous NGO’s came into the area to provide emergency aid and started
development projects to assist the local government. In the past ten years, many NGO’s have left
again, leaving only a small number. Since the amount of extension workers in the district is low, the
capacity of the local government to improve livelihood conditions is limited. NGO’s still fill in the gap
in multiple fields of work. Amref Health Africa, Concern Worldwide and ZOA all have programmes
focussing on improving livelihood conditions by creating safe water points and training the
community for improving sanitation and health. One of the approaches used to reach sustainable
community development is through Village Savings and Loan Associations (VSLA’s): an organised
group of people that saves money together on a specific interval, which can be used as a loan for
individual members. VSLA’s can be given the responsibility for a wide range of tasks, among which
operation and maintenance of new techniques like boreholes, as well as new agricultural practices.
RAIN focusses on increasing water availability by rainwater harvesting, both for domestic, agricultural
and environmental purposes. Food for the Hungry (FH) works together with the communities in the
fields of agriculture, health and income generation. Trainings for farmers about how to grow certain
crops efficiently and developing cooperative systems to make community investments for processing
the yield are ways by which they want to increase income.
The last of the four development areas, environmental protection, is a key aspect in sustainable
development. Safeguarding natural resources is crucial to ensure that communities can maintain
their livelihood practices with which they rely on these resources. This is the main focus point of the
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Lutheran World Federation (LWF): providing knowledge about renewable energy sources like solar
power. Among others, they train charcoal burners to plant new trees for every tree they cut. Besides
that, they provide communities with more efficient stoves and train people how to make them.
Regarding wetland management, their opinion is that using wetlands for crop production is mostly
harmful to the environment and should be avoided.
The private sector, i.e. businesses and traders in the market, is an important driving force for
farmers. They determine which crops and goods have good prices and in many cases they are
responsible for the transport of these goods from villages to trading centres. Farmers often lack the
resources to sell their own crops and are therefore very dependent on the prices that traders offer
them. As an example: a new cotton factory will be opened in Pajule, which will force farmers to grow
cotton: a crop that cannot be processed or used by farmers themselves. In this situation, the prices
offered by the company can hardly be negotiated which forces farmers to accept unfair prices.
Although businesses are driving forces for the economy growth of Uganda as a whole, individual
farmers are often not the ones that benefit. However, this dependence works in the other way when
the management of wetlands will be changed. The effects will impact them either positively or
negatively, depending on crop yield.
Local off-site
At sub county, parish and village level, the elected Local Councils 3, 2 and 1 respectively, are heading
the towns and villages within their legislative area. When problems in a certain domain occur, they
are the ones responsible to communicate to higher levels until the level of power is reached that has
authority to provide solutions. So in the opposite direction, they have to be informed first about new
policies or projects, so that in return they can inform the people within their jurisdiction. Regarding
management of wetlands for the four development areas, their level of interest or influence is
relatively limited.
Local on-site
At the lowest level, farmer households are the ones affected most by policy changes without having
the power to influence these changes. They rely on the natural resources available in the near
surrounding of their villages like wetlands. At village level, an organised management system of
wetlands is present, mostly based on family ownership of land. Fertile locations in the wetlands are
extensively exploited throughout the year and function as a buffer for the rain fed agriculture in
higher areas. Their main interest is crop production for own consumption and selling excess to the
market.
On village level, farmers have been organised in groups by several NGO programmes to empower
them to build a sustainable future and increase their resilience to hazards. Examples are Village
Savings and Loans Associations (VSLA) and Water and Sanitation Committees (WSC). Through these
groups, farmers can take control over their financial or health situation or for instance the
maintenance of a borehole. When these groups are functioning well, farmers have a stronger impact
on their environment and higher legislative powers.
An important aspect to take into account is that the many of the challenges faced by the Acholi
people are aftermath effects of the civil war that ended in 2006. People have developed a strong
feeling of dependency towards NGO’s or the local government. An informant from ZOA said: “How
do we change the communities’ attitude towards dependency? For any development to go through,
people should appreciate that we (i.e. they themselves) are the drivers, it is not the organisation who
is the driver. The organisations are there to facilitate“ (I/ZOA). He mentions an attitude that needs to
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change before any development can work. People need to see themselves as the drivers of change.
Moreover, they have had a gap in development possibilities with multiple generations that grew up
in the IDP camps. The hindrance they had in developing more agricultural knowledge results in the
present emphasis on traditional and conservative approaches. Another aspect is the local culture
where people with higher income are responsible for their whole family. Therefore, not many people
dare to be innovative in farming practises and sometimes they lack the resources to do so.
Interestingly, the few people who do innovative farming practices, often have good yields and higher
profits. For instance, in the cases where farmers use wetlands during the dry season for growing
vegetables.

5.4.3 Importance of cooperative interaction between stakeholders
Previous chapter shows the relation between stakeholders at multiple levels. Interestingly, although
many stakeholders have the same interest, there is hardly any thought-trough cooperation between
them. For example, the interest of NGO’s is mainly to keep donors informed about the initiated
objectives of projects for which the money has been provided. Sometimes, during the proposal phase
NGO’s work together, while after the donor has approved the project, each NGO goes its own way
and uses their own approaches in the implementation of the project. Another example is
contradicting objectives. As explained, there are NGO’s targeting encroachment of wetlands for
farming purposes, while other NGO’s train farmers how to use the wetlands efficiently. Multiple key
informants from the NGO’s explained that individual departments from the local government are
responsible for organising periodical monodisciplinary meetings (i.e. sector meetings) with the
stakeholders involved. However, this is not always being done and the efficiency of these meetings is
also limited. Another problem was mentioned during the interview with Food for the Hungry: “The
ratio of extension workers to farmers is not ok. You will find one extension worker that needs to cover
three thousand or four thousand farmers. Because the extension workers are very few. Meaning that
the extension services are not reaching all the farmers effectively in time.” Because of the top-down
approach, the government fails in serving the communities, which forces NGO’s to fill in the gap
(I/FH). It is an important statement which indicates that at regional level, there is a lack of capacity to
serve farmer communities effectively. Furthermore, the informant explained: “Many ideas are
designed behind a desk, without using the farmers as key informants. This creates poor results, while
bottom-up approaches have much more potential and sustainability” (I/FH). This informant is aware
that farmer’s knowledge is an important starting point in the sustainability of projects. Too few
attention is paid to this by stakeholders at higher levels, which emphasises the need for better
interaction between the institutional levels.
The previous shows that in livelihood development, competition and lack of coordination and
interaction are obstacles for reaching fast and sustainable solutions. In order to enhance sustainable
development, improved coordination and cooperation between stakeholders is needed. Different
disciplines can work together when similar problems are targeted. Although it is a challenge to
overcome the different approaches of each individual stakeholder as presented in Figure 17, it
should not be a reason not to aim for better cooperation. In that way, lessons learned, expertise and
resources can be exchanged. Furthermore, synchronizing approaches will lead to better
understanding by communities and also eases the cooperation of the departments of local
government with the NGO’s. When focussing on sustainable management and use of wetlands, this
stakeholder analysis can be used as a step in the right direction.
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6. Discussion
This chapter discusses the concepts and methods used and puts the research in perspective of other
scientific findings. First, the concept of water security is discussed, where after the IWRM framework
and finally the results and findings of this thesis.

6.1 Water security
The concept of water security in combination with an IWRM framework, has been useful for this
action-based research. Since water security in general includes many different factors, the concrete
cycle of integrated management practices offered specific focus areas that could be included in the
planning of interventions. However, the timespan of this research was limited and not much field
level information was available before the start of this research. Therefore, choices needed to be
made about what aspects of water security could be included in the data collection and analysis. The
choice for assessing three aspects: hydrologic, socio-economic and future environment (Grey &
Sadoff, 2007), resulted in a very broad research perspective. Many factors needed to be included,
which made more in-depth research on one specific topic impossible. Operationalization of these
factors helped to specify it into the context of the study area. However, each individual factor could
have been a study in itself.
Literature about water security is often more on the conceptual level, rather than applied in a case
study. An example is the paper of Pahl-Wostl et al. (2013), that reviews major governance challenges
for sustainable water security and changes in the societal discourse. In their conclusion, the need for
a global network of national platforms linking scientists, policy makers and practitioners is stated.
This research for practitioners like RAIN-foundation and Amref Health Africa, therefore, bridges a gap
between theory and practise. Insights from a potential project can be used to review current policies
at multiple governance levels in Uganda (local, regional or national).
Another research, by Lautze & Manthrithilake (2012), also tried to make the concept more applicable
in practise. They created a set of criteria, i.e. basic household needs, food production, environmental
flows, risk management and independence, on which water security was determined and evaluated.
This was done at country level with data from Asia-Pacific countries. Although at country level, it
offers a step in assessing and quantifying water security. The similarity with this research is the
application on real situations. The scale is different though, because this research is on a case study
assessing water security at household level for subsistence farmers. The interesting thing is that both
approaches use specific criteria to assess the concept, which is necessary because of the broad
definition of the concept.
The issue of broad and integrative concepts to assess water-related issues is discussed in the paper
by Cook & Bakker (2012). Here, they compare the two main water management paradigms: water
security and IWRM. The paper discusses the different sides to the concepts. Water security is said to
focus too much on individual water users, rather than including other water users like industries or
agriculture. Similarly, this research about developing wetlands at upstream level does not include the
effects downstream or other potential users. However, by addressing the issues of wetland
encroachment, the focus is on more than only individual farmer households. This research has a
future perspective, including the sustainability of water management choices. In their conclusion,
Cook & Bakker backup this perspective by stating that a broad framing of water security is necessary
to complement an IWRM approach, as will be discussed in the next chapter.
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Lastly, improved health and sustainable livelihood development of the local communities is an
important aspect of water security. Therefore, the development of WASH should be addressed
simultaneously with IWRM in order to create sustainable development. Lack of sanitation is common
in Pader and Agago, which increases risk on diseases and contamination of water resources. Amref
plays an important role in targeting these issues. The key to sustainable development is that all
stakeholders involved in consumption or use, maintenance, cost recovery and continuing support of
WASH infrastructure, perceive it in their best interests to deliver high-quality sanitation services. The
strategies for community WASH should be based on i) clear understanding of existing problems, ii)
beneficial impacts achievable, and iii) the factors that determine sustainability (Carter, Tyrrel, &
Howsam, 1999). Community based approaches to raise awareness are an important method in
achieving this perception. This is much in line with the objectives of this research and part of the
collected data (e.g. use of wetlands for domestic water and insufficient safe water) can be used for
assessing current WASH strategies.

6.2 Integrated water resource management
Like water security, IWRM is a broad approach for the analysis of water-related problems. It
incorporates water quantity and quality while being applied across different scales (local to global).
Literature (for example Al Radif, 1999) focusses mainly on reviewing the approach as a management
strategy, rather than applying it on action-research and on-site decision making. Although the
concept can be applied on large scales, e.g. national level, this research shows that it offers a useful
framework for a case study as baseline for a project on planning wetland interventions. By choosing
the framework presented by United Nations and the Global Water Partnership (2007), application of
the concept was easier. Still, it required rigorous simplification and operationalization, excluding
multiple factors like national policies, downstream effects or groundwater flows. Furthermore, this
research excluded the important steps of “action” and “monitoring”, which are crucial in the iterative
character of the process of IWRM.
An example of resource management applied on a similar problem to this case study in Uganda, is
the research by Qureshi et al. (2015) in Bangladesh. Here, increased groundwater accessibility from
the expansion of deep and shallow wells results in declining groundwater tables. The authors suggest
a change from development to management of groundwater by both technical and institutional
strategic options. These outcomes resemble the ones from this case study and backup the planning
of wetland interventions while taking into account participation of stakeholders and national policy.
Four dimensions define IWRM, according to Savenije et al. (2008). These are water resources, water
users, spatial scales and temporal scales and patterns. The paper explains these dimensions as
necessary input for sustainable management. Decision-making needs to assess the integration of
different objectives, trade-off or priority settings where necessary, according to societal objectives
and constraints. Slight differences occur in this explanation of IWRM compared to the framework by
United Nations and Global Water Partnership, mainly in terms of action orientation. That is why the
latter suits this action-based research better. However, the MCA as done in this research, has been a
useful tool that may also facilitate decision-making according to the framework by Savenije et al.
(2008). For example, to select between different management strategies of the local wetlands,
instead of planning of interventions.
The results from this case study confirm the findings from another case study in Uganda regarding
wetlands. Hartter & Ryan (2010) state that since the decentralization agenda in Uganda from 1996
onwards, the perception of wetlands changed from being wasteland and basically ignored on the
political agenda, to key elements in securing livelihoods. Small wetlands are governed by a
combination of national legislation and regulations, local by-laws, and perceived ownership of the
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local people. However, national regulations are not known to people in remote areas, which leads to
confusion with regards to access and use of wetlands. This became very clear during this research in
Pader and Agago districts, where findings show that people are not aware of any policy regarding the
use of wetlands. Although in many cases sanitization has been thoroughly done, people just lack the
motivation to put lessons learned in practise. There is a mismatch between knowledge and
implementation of that knowledge. Even at district level, the environmental officer explained that
rules are there to restrict wetland encroachment, yet up till now not enforced.
A last discussion point is that wetlands are location bound, one cannot easily bring the water to the
people, people will always have to come to the wetland to use the water. A suitable location in terms
of feasibility in the wetland, may not have many households in the vicinity that use the water. In
Agago, people have to walk further to wetlands in general; the wetland density is less high. One
woman talked about a piped system with a motorised pump that pumps water from a wetland to
other areas where people need water. This may be a solution for the future to ensure water
availability in remote places. All the factors of wetland development are related: sanitation, water
availability, environment and socio-economic context. Therefore, the focus should not be only on
wetlands, but include the wide variety of factors.

6.3 Methodology
The methods used for this research have been useful in terms of efficiently gathering data from local
level. Farmers were very willing to do an interview and gave useful information about household
data and the use of wetlands and water sources. Furthermore, for understanding how wetlands are
used and how people think about that use, the combination of observations and interviews gave the
opportunity to compare the thoughts of the researcher with those of the farmers. This was
important in the preparation phase, when the interview forms needed to be made. Every
conversation helped to better understand the situation and to ask the right questions. Regarding the
observations and GPS measurements, this provided much understanding of the physical properties of
the research area. Combined with Google Earth, the GPS points and tracks functioned as traces that
lead to very remote locations. By comparing these with satellite images and maps, much insight was
gathered about the groundwater tables in different areas.
Working with an interpreter was necessary, because not all farmers spoke English. Some did, which
made the interview much easier and understandable. The communication with the interpreter was
hard sometimes and cultural barriers were difficult to overcome. During the field work, sometimes it
was hard to really know the farmers’ opinion, rather than the one of the interpreter. Still, loss of
information due to translation is likely. On the other hand, working with an interpreter that came
from the area itself was useful, because he could function as a guide too.
A downside of the research design and methodology was that so much data was gathered, that it
was hard to create a concise story and rationale from it. The research contained so many
perspectives on the problem, that structure was difficult to apply to the report as well as prioritizing
which data needed to be used. Hence, during the writing of the report, not all data was used. If the
research had a more specific scope and design, it would have been easier to select what data needed
to be collected. Because this research functioned as a baseline study, all possible data was welcome
to the organisations. Looking back, another approach may have resulted in more in-depth
information. At this point, this research gives a broad overview over the various complex issues and
solutions.
The MCA was made from the perspective of the researcher, who is not an expert. Therefore, scoring
and weighing may be done differently by decision-makers. However, the aim was to make a
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comparison between different locations, which can be done if the point of view is kept constant.
Using the approach from Grimble & Wellard (1997) for the stakeholder analysis provided structure in
the wide variety of data. Also, it offered overview over the different stakeholders in the case study by
dividing them among different institutional levels.
This research aimed to facilitate planning of wetland interventions for increasing water security.
Through the methods used, a rapid and cost-effective assessment of the issues around wetlands
could be made. It can be applied on other districts of the Acholi region as well, where the
characteristics of wetlands may be different from Pader and Agago. By focussing on the local use of
wetlands and assessing the interest of stakeholders, understanding of issues is gained that is needed
to plan wetland interventions. This method contributes to the sustainability of such interventions on
the way towards one hundred wetlands in the Acholi region.
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7. Conclusions
Wetlands are currently used for drinking water for both animals and humans. In most cases this
water is not treated before consumption. Access to safe drinking water is lacking for a significant
amount of the population; therefore, they turn to open water for domestic use in the rainy season.
People don’t perceive water shortage; there is enough for household purposes throughout the year.
Given that information, people switch between water sources during a year to meet their demand.
On a small scale, wetlands are used for agriculture. This generally takes place in the streambed of the
wetlands and the lower part of side slopes, the flooding area.
Factors that influence the use of wetlands contain three components: socio-economic, physical,
environmental and political. There is potential for better organization of agriculture in wetlands in
order to increase yields and household income. Wetlands can play a key role in reaching water
security and contribute to dry land agriculture when actively managed. Artificial structures like roads
and dams have the potential to not only increase water availability, but also accessibility of markets
during the harvest season. Based on these factors, three locations were selected that are suitable for
wetland development in the districts of Pader and Agago. One location in Agago district is most
suitable for a pilot project, based on the MCA. Furthermore, a number of locations were found
where dams were created during colonial and early post-colonial times. There is potential in
rehabilitation of these dams for the projects goals. It is important to take into account that
involvement of the local community and proper training is needed to ensure long lasting impact.
The concept of water security in combination with an IWRM framework and a semi-quantitative
analysis, has been useful for this action-based research. Since water security in general includes
many different factors, the concrete cycle of integrated management practices offered specific focus
areas that could be included in the planning of interventions. In this specific research, the two
concepts complement each other. Yet, it is important to think well through the objectives of and
required information for the research to prevent excessive data.
Through the methods used, a rapid and cost-effective assessment of the issues around wetlands was
made. Accordingly, the research facilitates planning of wetland interventions for increasing water
security. Cooperation between stakeholders like NGO’s and local government is crucial within the
approach of IWRM for meeting results that are sustainable and serve the community. Improved
coordination of the projects and approaches used can be a start. Yet, the effects on people and
environment when implementing wetland interventions cannot easily be predicted. Therefore, a
pilot project is recommended, which may be up-scaled after positive results are found. Through this
research another step was made on the way towards one hundred wetlands in the Acholi region in
Uganda.
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Annex I – List of interviews
In this thesis, in order to keep them anonymous, the names of respondents are not mentioned. Codes
in the text refer to interviews listed in the following tables.
Table 1 List of field interview codes and locations

Code
LAP1
LAP2
PAJ2
TC0
PAJ1
LAT1
TC1
TC2
TC3
TC4
OGO1
OGO2
KIL1
KIL2
ATA1
ATA2
ATA3
AWE1
LP1
PAR1
LAM1
LUK1

District
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Pader
Agago
Agago
Agago
Agago

Sub County
Lapul
Lapul
Pajule
Pader Town Council
Pajule
Latanya
Pader Town Council
Pader Town Council
Pader Town Council
Pader Town Council
Ogom
Ogom
Kilak
Kilak
Atanga
Atanga
Atanga
Awere
Lira Palwo
Parabong
Lamiyo
Lukole

Parish
Airo
Lokagi
Paiula
Acoro
Paiula
Awer
Luna
Luna
Acoro
Acoro
Otong
Otong
Tyera
Ongany
Ngoto
Ngoto
Ngoto
Lagile
Ademin
Pacer
Otaka
Otum Pili

Village
Tikilingo
Ogan East
Meko
Kiteng East
Lamogi Wilayech
Abicinar
Gotolal
Barajua
Kiteng East
Kiteng East
Labongo Olung
Otum Pele
Wangcol
Ongany
Laoragali
Layamo
Layamo
Lamincihla
Ademin Keyo
Aywee Garagara
Lamin Odyek
Kampala

Date
April 14, 2016
April 14, 2016
April 14, 2016
April 15, 2016
April 15, 2016
April 15, 2016
April 29, 2016
April 29, 2016
May 10, 2016
May 10, 2016
May 10, 2016
May 10, 2016
May 11, 2016
May 11, 2016
May 12, 2016
May 12, 2016
May 12, 2016
May 16, 2016
May 18, 2016
May 18, 2016
May 25, 2016
May 27, 2016

Description
Project manager NGO Food for the Hungry Pader
Project manager NGO Concern Worldwide Pader
Project assistant NGO Japanese International Cooperation Agency
Project manager NGO ZOA Pader
Project manager NGO Amref Health Africa Pader
Area manager National Water and Sewerage Cooperation
Pader local government District Water Officer
Project manager NGO Lutheran World Federation Pader
Pader local government District Environmental Officer

Date
May 09, 2016
May 24, 2016
June 01, 2016
June 01, 2016
June 01, 2016
June 06, 2016
June 08, 2016
June 09, 2016
June 23, 2016

Table 2 List of interviews with key informants

Code
I/FH
I/Concern
I/JICA
I/ZOA
I/Amref
I/NWSC
I/DWO
I/LWF
I/DEO
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Annex II – Origin and goals of the project ‘towards one hundred wetlands’
This research is conducted as a baseline study for a project started by the Rainwater Implementation
Network (RAIN) and partner Amref Health Africa (Amref). RAIN foundation is an international
network with the aim to increase access to water for vulnerable groups of society in developing
countries – women and children in particular – by collecting and storing rainwater. By giving advice
on projects, providing knowledge and experience about rainwater harvesting and implementing
programmes and projects, RAIN works on sustainable access to safe water for millions of people
around the world. Their rainwater harvesting approach has three main keywords: recharge water
sources, retain rainwater and reuse water, in short 3R. Also, multiple use of these water services, e.g.
domestic, animal, agricultural or environmental, is a main focus within the projects of RAIN (RAIN,
2016). Moreover, Amref’s vision is for lasting health change in Africa through working with
communities to build knowledge, skills and means to transform their own health and break the cycle
of poor health and poverty (Amref, 2014).
Together, they developed the project ‘Towards one hundred wetlands’, which focuses on the
development of small-scale sustainable wetland ecosystems. This considers both the human and
animal need for water and other ecosystem services. The planned intervention is to construct lowinvestment water retention structures in the streambed of existing wetlands. It involves using
existing structures, e.g. roads and dams, and locally available materials to restore wetland functions
and create shallow wetlands that can store water after the rainy season. The approach needs to be
incorporated in local management structures and therefore needs adequate sensitization among the
people. By doing so, it contributes to increased resilience to climate change as well as water and food
security for people in the Acholi region in Northern Uganda.
The aim of the project covers three aspects:
1. Retain water for multiple uses, mainly consumption and production, as an alternative water
source to groundwater boreholes. Water harvesting can provide a water source to
supplement groundwater.
2. Stabilize water flow within the area for animals and irrigated agriculture. Rainfall in the
region is becoming more erratic which makes it harder for farmers to cope. In the dry season,
precipitation will decrease which makes the available water for cattle and agriculture shrink
to a problematic amount. Wetlands have a buffering capacity and can provide water for
longer periods.
3. Safeguard ecological benefits and reduce the risk of floods. Wetlands in the Acholi region are
places where people catch fish and many migratory birds make stopovers. Developing
wetlands maintains these functions. Furthermore, the retention of water in wetlands
reduces the risk of flooding downstream in the Achwa River.
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Household information

General info

Annex III – Semi-structured interview form
Interview guide field work Pader/Agago district
Date
Code
Language EN / LO

0.0 GPS point
Name + Age

□M□F

0.1 Village

Quality □ G □ M □ B

Short description interview

0.2 Parish

1.1 Number of people in household
Adult men:
Adult women:

0.3 Sub-county

Children:

1.2 Number of households in village

1.3 Education level household members

Household head :
Adult women
:
Children
:

1.4 Family labour availability (per season) and number of people

Household economy

Men
Women
Children

:
:
:

2.1 Sources of income
(main economic
activities)

□ Agriculture – staple crops
□ Agriculture – vegetables
□ Paid field labour
□ Employment

Crops Grown in
2.2 wetland [W]
2.3 dry land [tick]

□ Maize
□ Sorghum
□ Rice
□ Millet

□ Simsim
□ G-nut
□ Beans
□ Cassava

□ Handmade products
□ Other:
□ Other:
□ Other:
□ Cotton
□ Soybean
□ Sugarcane
□ Sunflower

□ Tomato
□ Cabbage
□ Eggplant
□ Boo

□ Onion
□ Yam
□ Peas
□ Banana

□
□
□
□

2.4 Challenges in those activities, which are most important

2.5 Animals within the household, for what purposes?
□ Cows
□ Sheep
□ Goats
□ Chickens
2.7 Land ownership
□ Inherited
□ Bought
□ Borrowed (not self-owned) □ Other:
Access to water,
perception availability

3.1 Main water sources in the area, type, number of
□ Deep borehole
:
□ Shallow well
:
□ Spring
: protected / unprotected
□ Tap water
:
□ Wetland
:
3.2 Distance to nearest drink water source
□ < 100 m
□ 100 - 500 m
□ 500 m - 1 km

2.6 Main tillage method
□ Ox plow □ Tractor
□ Hoe

□ > 1km
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Main uses of water, which requires most?
□ Drinking
□ Cooking
□ Bathing
□ Animals
□ Washing clothes
□

3.3 Boreholes:

□ Animals
□ Bricks
□ Vegetables

□ Staple crops
□ Drinking
□ Bathing

3.4 Wetlands:
□ Fish
□ Nursery bed
□

3.5 Reliability of water sources, which problems, when? Causes of problems? Quantity broken boreholes? Rainfall?

Perception of quality from water sources. Difference in seasons?

3.6 Boreholes: □ Bad □ Sufficient □ Good

3.7 Wetlands: □ Bad □ Sufficient □ Good
3.8 Changes in number of water sources and quality from the past
Is there enough water for your needs? Why? Time of year/all year? For what uses do you need more?

3.9 Domestic use : □ Enough □ Sometimes □ Not enough
3.10 Agriculture

: □ Enough □ Sometimes □ Not enough

3.11 Is there a water users committee? 3.11 Is it functional? Why (not)?

Natural resources and wetland use

WUC:
□ Yes
Functional: □ Yes

□ No
□ No

4.1 Main products from natural resources, ranking (1-x) in importance for each resource
□ Wetlands
: □ water for animals, □ water for bricks, □ drinking water, □ fish,
□ grass for houses , □ agricultural land, □ special plants
□ Large trees
: □ fruits, □ firewood, □ charcoal wood, □ construction wood
□ Agricultural land

: □ vegetables, □ staple crops, □ source of money when selling/hiring

□ Small bushes/shrubs : □ hunting, □ construction of huts, □ firewood
□ Soil

: □ bricks, □ roads, □ like cement, □ decorating houses

□ River
4.2 Did you observe changes in quantity/quality of these resources over time?

4.3 Changes in wetlands in recent years: uses in the past, vegetation, quantity of water in rainy season? Soil profile?

4.4 How do you select places where to do agriculture in wetlands? What factors play a role?
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4.5 Until when stays the water in wetlands after the rainy season?
□ December
□ March
□ January
□ April
□ February
□ Until next rainy season

4.6 Are there springs/wet
places during dry season?
□ Yes
□ No

4.7 Do you know places where water ponds during the dry season? How is it used by the community?

4.8 What do you know about water related diseases in the wetlands?

Water & land management

4.9 Do you know NGO/government programs that focus on wetlands (water or agriculture)? How?

5.1 How many times harvest in a year

5.2 Any actions taken to manage water on land (dams, ditches, reservoirs). Why? Where?

5.3 Do you suffer soil erosion on the land? How, when, where?

Open questions

□ Yes □ No

6.1 Who has de responsibility of providing and maintaining water sources in your area? Why?

□ District
□ NGO’s
□ Community (savings)
□ Other:

6.2 Ideas for solutions to water related problems? What do you think about dams? Role land ownership?

6.3 Willingness/ability of adapting to and working with water management options
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Annex IV – Field observations form
Field observations form district: Pader / Agago
General information
Date
Plot character
GPS (waypoint numbers)
Cropland
Gradient
Location

Soil properties

Land use

Animals
Water management
Fertilizers
Wetland
Gradient streambed
Gradient side slopes
Location in catchment

□ Wetland □ Cropland □ Both

Code
Sub-county
Parish
Village

□ No gradient □ Slight gradient □ Moderate gradient □ Measured:
□ Highland □ Side slopes of wetland □ Streambed of wetland
Colour
□ Red □ Black □
Type (1 or more) □ Clay □ Sand □ Silt □ Loam □ Stones
Cover
□ Full □ Medium □ Bare
Moisture
□ Dry □ Humid □ Saturated
Organic matter
□ Low □ Moderate □ High
Infiltration capacity
□ Good □ Medium □ Poor
Fertility
□ Good □ Medium □ Poor
Wild vegetation
□ Yes □ No
Types: □ Dry grass □ Wet grass □ Bushes □ Trees
Actual crops
□ Yes □ Fallow □ Tilled
If yes, main crop
Tillage method
□ Hoe □ Tractor □ Ox plow
Weeds
□ Yes □ No
If yes, density
□ All plot □ Irregular
Cultivated plot size (m)
Freely grazing
□ Yes □ No
Fenced areas
□ Yes □ No
If yes, GPS point
□ Drainage ditches □ Soil bunds □ Grass strips □ Dams □ Other
□ Yes □ No
If yes, type

□ No gradient □ Slight gradient □ Moderate gradient □ Measured:
□ No gradient □ Slight gradient □ Moderate gradient □ Measured:
□ Upper part □ Middle part □ Lower part (close to river)
Cover
□ Full □ Medium □ Bare
Soil properties
Colour
□ Red □ Black □
Type (1 or more) □ Clay □ Sand □ Silt □ Loam □ Stones
Main vegetation (1 or 2)
□ Dry grass □ Wet grass □ Bushes □ Trees □
□ Pond
Area (m)
Depth (m)
□ 0 - 0,5 □ 0,5 - 1
□>1
□ Spring (superficial layer) Area (m)
Depth (m)
□ 0 - 0,1 □ 0,1 - 0,2 □ > 0,2
□ River
Width (m)
Depth (m)
□0-1
□1-2
□>2
Visible water
□ Dug holes
Area (m)
Depth (m)
□ 0 - 0,5 □ 0,5 - 1
□>1
□ Flooded streambed
Depth (m)
□ 0 - 0,5 □ 0,5 - 1
□>1
□ None
Visible water flow
□ Yes □ No
Velocity
□ Low □ moderate □ High
Visible water uses
□ None □ Human domestic use □ Animal drinking □ Agriculture □ Construction □ Fish
Dry in dry season
□ Yes □ No
Wetland drainage
□ Yes □ No
Method
□ Eucalyptus □ Drainage canals □Other
Nearest household (km)
□ < 0,1 □ 0,1 - 1 □ > 1
Water management
□ No □ Drainage ditches □ Soil bunds □ Grass strips □ Dams □ Other
Culverts
□ Yes □ No
Quantity:
Functioning: □ Yes □ No
Erosion visible
□ Yes □ No
Severity
□ Low □ High
Artificial structures
Maintenance of structures
□ Poor □ Moderate □ Good
Roads
□ Yes □ No
Quality
□ Poor □ Moderate □ Good
Remarks/other observations
Soil profile description: top layer, deeper layer, depth of horizons
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