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Background
The 2010/11 drought has led to increased attention on resilience building and DRR in the region. It is clear that
pastoralism cannot sustain the increasing populations in the drylands, particularly given: land fragmentation and
degradation, the breakdown of the traditional systems of mobility and natural resource management. However,
livelihood diversification options are limited for poor people due to the low human capital resource base,
remoteness of the region and lack of infrastructure. Some potential for livelihood diversification exists in increasing
benefit from eco-tourism, government employment, dryland and animal products and emerging mineral wealth, and
some crop agriculture, however these and other options need major investments in education, communications and
business service development to benefit the most vulnerable and absorb large numbers of the people.
In discussions on alternative livelihoods among both governments and development partners, most attention is
given to crop agriculture. Many studies show that rainfall in the arid lands is too variable for sustainable rainfed crop
production, and that many ASAL areas are already water deficient, thus irrigated agriculture can negatively affect
water availability for other uses and cause negative environmental and social impacts. It is likely that crop
production will take place in less arid areas of the drylands including dry season grazing areas which may negatively
affect the resilience of large numbers of livestock producers who use these areas as their management strategy
during drought, unless significant mitigation measures are put in place.
In Uganda, the Ministry for Karamoja Affairs (MKA), the Ministry for Water and Environment (MWE), and the
Ministry for Agriculture, Animal Industries and Fisheries (MAAIF) are all promoting, albeit at differing levels of
intensity, the need for large water investment projects that can support irrigated crop agriculture.

Irrigation potential
The pastoral livelihoods in Karamoja are traditionally supplemented by scattered rainfed cultivation of crops. Over
70% of the cultivated areas will comprise the cereal crop sorghum. Other cereal crops include millet, maize, and
wheat showed promise in some areas. Three oil seed crops are planted, groundnuts, sunflowers, and simsim
(sesame seed). Rain dependence in semi-arid lands has always been risky and crop failures frequent. The solution
might seem to be the application of technology through supplementary water in the form of irrigation, but even if
this was feasible, studies have shown that the irrigation requirement is huge and would exhaust and exceed the
available water resource (even if it was economically and technically possible to abstract and store the water).
In some few areas where there is perennial water in Karamoja, there is some small-scale irrigated agriculture, and in
some cases these water sources are being exploited with donor investment support in small drip irrigation schemes.
But, limited numbers of people benefit, the communities lack the necessary farming skills at present, and natural
pests are a challenge. The systems are generally not robust and require frequent maintenance and replacement.
The rivers of Karamoja are largely seasonal, and runoff tends to be flashy and difficult to manage. Reliable water
supply requires storage systems, and these are widespread in the form of valley tanks and dams, and government is
actively promoting these structures. Storage structures that capture runoff are however vulnerable to
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sedimentation and destruction by floods.
Escalating floods and sediment runoff are the natural consequence of catchment degradation, which is a function of
population pressure and sedentarisation. The donor funded interventions in “contour bunding” and “microcatchments” are positive interventions to slow catchment degradation, but these are often not located within the
all-important riparian zones that contribute the major proportion of flood and sediment runoff.
Groundwater resources are reported to be more plentiful, being roughly 1.7 times the surface water resource in the
Okok sub-catchment of Karamoja. Some reservation has been expressed about these figures, and the water
resource in general needs to be better understood. An excellent start has been made in the Okok sub-catchment by
ACF / IUCN / FCL under the ECHO-funded DRRAP programme, and the water resource monitoring established there
now needs to be sustained by the government and extended throughout the area. With current government staffing
capacity constraints, this is unlikely to be achievable in the short term.
Boreholes are the predominant water source in Karamoja. There are reports of aquifer depletion and it has been
recommended that water abstraction license requirements under the Water Act be extended to include handpumped wells, as these are currently exempted from legislation. This is a sensible recommendation, as there is
otherwise no abstraction control, and over-abstraction has damaging knock-on effects. The Consultant would
suggest the licensing be applicable to all engineered abstractions, irrespective of daily abstraction amounts.
Irrigated crop agriculture is being promoted regionally to address food security. Pilot schemes in Karamoja include
manyatta vegetable gardens and drip feed irrigation systems. Whereas diversity of food production is sensible
(where appropriate), the pilot schemes are in early stages, and there are no results to report, and feasibility has not
yet been established. Initial feedback is discouraging, as the schemes are seen as replacing rather than
supplementing livestock livelihoods, and this is not popular, and in some cases is being ridiculed as patronising2. All
irrigation projects depend on suitable soils and topography, and adequate reliable water supply, and as yet there is
no water development master plan for Karamoja. Until the water resources master planning is undertaken, all
interventions will continue to be haphazard and driven by political goals rather than sound technical reasoning.
It is noted that while there is a national irrigation master plan, this is in early stages of implementation.3 The
“immediate phase” from 2011-2012 was one of “capacity building and studies”, including feasibility studies of
existing Government schemes, and scoping studies for new smallholder and bulk service schemes.
The potential irrigable areas listed in the national irrigation master plan amount to the following areas in Kaabong,
Kotido, Moroto, Nakapiripirit, and Abim Districts:
a. 11,170 hectares of Type ‘A’ land (land close to surface water resources and not requiring storage).
b. 5,972 hectares of Type ‘B’ land (land close to surface water and requiring storage).
c. 791 hectares of permanent wetland.
d. 49,784 hectares of seasonal wetland.
The water balancing presented in the national irrigation master plan suggests a huge surface water surplus. This
resource would need to be harnessed, which requires major capital and operational investment.
The potential irrigated land areas identified within Karamoja in the national irrigation master plan are principally
wetland areas. These areas will also be prime grazing areas and their development for irrigated crop agriculture will
invite conflict. The benefit of crop agriculture needs to be balanced against the loss to livestock. Whereas
integrated crop and livestock development is often promoted these days, there are no detailed studies yet done for
Karamoja.
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It is also pertinent that Uganda’s National Water Resources Assessment concludes as follows in regard to areas like
Karamoja that: “…In general these areas are more suited as range lands…”4
The absence of a wetland policy has been mentioned in a recent water and environmental sector review.5 The
wetland policy is an urgent requirement to guide and control proposed development of wetland areas for crop
agriculture in Karamoja.
It has also been reported that the value of the environmental impact assessment (EIA) process in Uganda is being
undermined and bypassed.5 The EIA is an essential regulatory process to ensure appropriate development. If the
process is subject to manipulation, it is worthless, and leads to frustration and conflict, and loss of respect for
enforcement officials. Inevitably, poorer people are further marginalised as they lack capacity to resist.
It has been reported that the national meteorological services are being revived.5 This is very important as without
reliable data, water resources management planning cannot be effective, and there is no basis for monitoring
climate change.
The Consultant’s field inspection looked at some recently commissioned water supply interventions including a rock
catchment with handpump, a sand dam with handpump, a recently desilted valley tank, a valley tank in need of
siltation, and two valley dams each feeding cattle troughs and a drip irrigation area. These water supply
technologies are common and have been used throughout East Africa for many years, and are appropriate. The
smaller schemes were already showing problems attributable to theft, poor construction quality, and poor design.
The valley dams had been constructed by higher calibre contractors, as would be expected, and appeared fully
functional. The drip irrigation projects were poorly attended by communities and were in need of extension service
support. It was noted that plastic material was widely adopted for water supply infrastructure, and that these
structures are very vulnerable to destruction by bush fires. This is a design oversight as bush fires are commonly
adopted as a range management tool in Karamoja. Above ground plastic pipes, tanks and reservoir linings melt
when exposed to fire, and it is risky to leave these exposed. All plastic equipment must either be protected from
sunlight or UV stabilised.
Whereas an objective of the consultancy was to assess irrigated crop agriculture in Karamoja and guide advocacy,
the Consultant did not obtain technical evidence on the performance of irrigated crop agriculture pilot projects in
Karamoja, nor any indication of the envisaged prototype scale, nor any indication of the potential number of people
that will potentially benefit. Unfortunately, the National Irrigation Master Plan is in the early stages of development,
as noted above.
The Consultant believes in enhancing resilient traditional rainfed systems, and in this regard ongoing crop research
into drought and pest resilient crop varieties in Karamoja is an ongoing priority. The national target for expenditure
on agricultural research is 6% of agricultural GDP, although, actual expenditure was as low as 0.71% in 2000. It is
worth repeating the following comments from Uganda’s National Irrigation Master Plan that demonstrate the
importance of rainfed crop agriculture:3
“…it is helpful to understand that any reduction in dependency on rainfed agriculture accruing to a reinvigorated and
expanded irrigation sector is likely to be small in relation to gains known to be possible in the rainfed sector…”
“…there are many options for increasing rainfed productivity…”.
As per Table 1 the supplementary water required to irrigate existing crop areas exceeds the total available surface
and groundwater resource. Also the irrigation water required to supplement rainfall in existing cropped areas is 40times the combined domestic and crop water demand. The available water resources, and the engineering
interventions required to harness the water will be economically prohibitive.
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Table 1: Water demand compared to water resource in the Okok sub-catchment of Karamoja 6
Water Resource
Water
Available
Source
Water
MCM/yr
Surface water
180
Groundwater
306
TOTAL
486

Water Demand in Year 2010 and 2017
Water
2010
2017
Demand
Demand
Demand
Category
MCM/yr
MCM/yr
Domestic
4.83
6.35
Livestock
8.12
9.99
Irrigation
505
665
Industrial
0.0024
0.0048
TOTAL
518
671

The Consultant has previously sought examples of success stories of large-scale irrigated crop agriculture
interventions in the region’s arid and semi-arid lands. Schemes are underway in Ethiopia, albeit far behind
programme, and amidst considerable controversy, and there are plans to hugely increase irrigated agricultural areas
in Kenya too, with much of the targeted areas being in drylands. These irrigated crop agriculture schemes are often
promoted in the drylands based on the misconception that the drylands are “unutilised”, and often no supporting
comprehensive feasibility studies are released, and local people are being displaced from their traditional grazing
areas. Researchers also argue that commercial agriculture in the drylands is less economic than pastoralism7.
Hence, the whole topic of dryland crop agricultural development needs to be thoroughly studied before embarking
on potentially futile ventures that could create social conflict and other problems. The World Bank is meanwhile
calling for more large-scale irrigation in the Sahel, and the findings of these efforts need to be accessed to
understand the reasons for expected success.

Conclusion
The promotion of new irrigated crop agriculture initiatives to Karamoja should recognise the unique challenges of
the drylands, in many respects, and should first build on traditional knowledge, and reinforce existing systems.
Agricultural research has in the past focussed on humid zones that enjoy much higher rainfall. These humid
farmlands are also becoming increasingly fragmented through sub-division, and there is need to set optimal farm
sizes, and if possible consolidate. If crop agricultural production is to be seriously contemplated in the drylands, it
must be supported by appropriate research before raising expectations, and this is an ongoing process that requires
long-term investment commitment, and cannot depend on the sporadic inputs characteristic of the NGO sector. It
will also require the government to prioritise meeting its staffing capacity expectations in Karamoja.
Based on documents reviewed by the Consultant, there is no technical basis in favour of large-scale irrigated crop
production in Karamoja, and this should certainly not be at the expense of the livestock sector which is better suited
to the area. Whereas national statistics show food crop agriculture contributing far more to agricultural GDP than
livestock, the statistics undervalue the livestock contribution, and it would be unwise to extend the high crop
agriculture expectation to Karamoja where climate is in stark contrast to the rest of Uganda. There is nothing wrong
with seeking diversity of food production, but the traditional sub-sectors should not be neglected further in the
process as they have a much more important role to play than is reflected by statistics.
Interventions in the water sector in Karamoja have mixed success records. In the drylands in particular, there is
usually no hydrological data, and such data is hard and costly to collect. Where data is lacking, interventions can
prove haphazard, and the consequences unpredictable and unknown. There is often insufficient follow-up provision
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to monitor water sources, in order to assess impacts on water quality and quantity. Without this, there is no way to
ensure appropriate mitigation measures.
Uganda’s legislation is comprehensive and includes the necessary provisions for management of water. Similar
legislation exists in neighbouring countries, and a common challenge is the achievement of capacity for consistent
competent and persistent monitoring and enforcement. Regional water development plans are specified in
Uganda’s national planning documentation, and such planning is amongst the cornerstones for sustainable water
sector development. These plans will quantify the distribution of water resources in relation to the natural
resources from which they derive, and will take account of climate consequences. The development plans should
thereby provide a basis for sustainable water exploitation that is regulated through competent licensing. This
development planning process is ongoing, and requires sustained investment in data collection, principally
hydrological, hydrogeological and climate data. The commendable ECHO-funded ACF/IUCN/FCL studies in the Okok
sub-catchment of Karamoja should be given momentum by government, and should be extended throughout
Karamoja, and water and natural resource monitoring should become a permanent feature of catchment
management, as intended in the legislation.
A regional water development master plan for Karamoja is a top priority, and to achieve this, government capacity
needs to be supported, as indicated in the 2013 Water and Environment Sector Status Report. 5 This water master
planning must be supported by the necessary crop studies that define the potential for irrigated crop production
based on soil, topographical, climate and water availability considerations, and which evaluate the costs and
benefits, and which compares these with alternative land uses. Such studies should form the basis for irrigated crop
production and other interventions, and would include the new wetland policy and would take into account the
importance of current wetland utilisation by pastoralists.
Engineered water interventions must be based on competent proven designs, with minimal operation and
maintenance needs, requiring minimal energy consumption, and should be undesirable or difficult to vandalise, or
be adequately secured. The designs should optimise on the use of local materials, and should fulfil all legal
requirements in terms of approvals, and environmental and social impacts. The designs seen by the Consultant in
Karamoja suggest there would be benefit taking into account lessons learned in neighbouring countries that have
decades of experience in similar technologies.
In conclusion, the feasibility of irrigated crop development and the impacts have not yet been properly established
for Karamoja. Whereas irrigated crop agriculture has a role to play in parts of Karamoja where soil, climate and
water considerations are favourable, planners should not assume that this is a substitute for “backward” traditional
livelihoods. Rather, a cautious approach is recommended, guided by robust technical studies that tap into all
available experience, including indigenous knowledge, and including learning from past unsuccessful ventures into
dryland irrigated agriculture in the Horn of Africa. It should also be remembered that the irrigation success records
of dry countries like Israel should be viewed with caution, as they are heavily subsidised and have resulted in
depletion of the country’s renewable water resources.
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