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1.1 Background*!

1 Introduction

Uganda (Figure 1) is located in East Africa and occupies an area of 236,040 km?, of which
15.4% consists of water. Based on the 2009 population estimate, a total of 32.4 million people
live in Uganda. Uganda shares its borders in the east with Kenya, in the north with Sudan, in the
west with the Democratic Republic of Congo, in the southwest with Rwanda, and in the south
with Tanzania. A detailed map of the country is presented in Figure 1. The southern part of the
country includes a substantial portion of Lake Victoria. Uganda lies almost completely within the
Nile basin. The Victoria Nile drains from the lake into Lake Kyoga, and thence into Lake Albert
on the Congolese border. From there it runs northwards into Sudan. One small area on the
eastern edge of Uganda is drained by the Turkwel River, part of the internal drainage basin of

Lake Turkana.
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Figure 1: Map of Uganda (source: CIA Factbook).

1.1.1  Socio-economy

Agriculture is arguably the most important sector of the Ugandan economy. It contributes up to
nearly 20% of the GDP, accounts for 48% of exports (UBOS, 2008), and provides a large
proportion of the raw materials for industry. Food processing alone accounts for 40% of total
manufacturing. The sector employs 73% of the population aged 10 years and older (UBOS,

2005). Agriculture will be the key determinanti n
immediate years ahead.

t he

countryos

ef forts

! Information in this chapter is among other sources based on: FAOSTAT, CIA world fact book, UNDP, phase 1 report.

Ntamavukiro, 2007 and Niyongabo, 2007.
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1.1.2  Millennium Development Goals, current status’

With the expiration of the Poverty Eradication Action Plan (PEAP), which had guided national
development policy and public expenditure since 1997, the Government of Uganda has
developed a comprehensive National Development Plan (NDP) covering 2010/11-2014/15. The
Plan is the first of six five-year installments that seek to drive progress towards the long-term
national vision, which sees Uganda transform from a largely peasant society to a modern and
prosperous country over a 30-year period. The first NDP carries the theme of 6 Gr o wt h,
Employment and Socio-Ec onomi ¢ Tr ansf or maahd pmoposes anrambRious s ppr i t y o
range of initiatives that seek to boost household incomes and the availability of jobs,
significantly expand the stock and quality ofthecount r yés physicads, i nfrastruct
railways, power supply), increase access to public services and enhance human capital
development, strengthen governance and the rule of law, and promote sustainable population
andtheuse of the countryébés natur al resources.

Uganda is making progresson many of the MDG6s. Wi t bgajdaist [over 30
on track to achieve them within the right time. Over 40% is proceeding slowly, and will not be
reached in time without putting additional effort in it. The economic crisis, however, and the
uncertainty about foreign aid are constraints which may slow down the rate of development in
the coming years.

A quick overview will be given about the current status (2010 data) of the MDGs.

Goal 1: Eradicate Extreme Poverty and Hunger

Uganda is making good progress in reducing poverty. In 1990, 56% of the population lived

under the poverty line of US$1 per day. In 2006 this was already reduced to 31%, and the
government has set the target for 2015 to 25%, which would exceed the targets of the MDG®6 s .
The prevalence of underweighted children under five year is also on track, with a decrease of
10% compared to 26% in 1990.

Goal 2: Achieve universal primary education

Progress has been made with the introduction of the Universal Primary Education (UPE) in
1997. Enrollment rates tripled from the introduction until 2008. Nowadays, the net enrollment
rate is 96% for boys, and 90% for girls. There is still a long way to go to reach the 100%.
Besides that the dropout rate is high, the percentage of pupils finishing primary education is
increasing slowly till 52% in 2009.

Goal 3: Promote gender equality and empower women

Good improvement can be seen. The ratio of boy to girls on primary schools is nearly 1:1. On
secondary and tertiary education, however, the ratio decreases to 0.84 and 0.79 respectively.
The amount of female seats in the parliament increased from 18% in 2000 to 30% in 2009. The
amount of woman employed in the non-agricultural sector has decreased towards 28% between
2003 and 2006.

Goal 4: Reduce child mortality

The under-five year mortality rate has been reduced with 12% and the infant mortality rate with
6% between 1995 and 2005. When compared to the 67% reduction target by 2015, the only
conclusion can be that the progress is slow.

Goal 5: Improve maternal health

ﬁ section is based on the 2010 MDG status report.
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The Maternal mortality ratio per 100,000 births is improving. It dropped from 506 in 1995 to 505
in 2000/2001, and further to 435 in 2005/2006. Despite the progress there is still a way to go to
reach the 2015 target of 131/100,000. The proportion of births attended by skilled health
personnel increased from 38% in 1995 to 42% in 2005/2006. Target 5.B, to achieve universal
access to reproductive health by 2015, is progressing slowly.

Goal 6: Combat HIV/AIDS, malaria and other diseases

Uganda had a clear HIV infection peak in the 1990s, and thereafter infection rates dropped
significantly. However, the data since the late 1990s show a concerning, upward trend in the
number of new infections. It is estimated that more than 130,000 people have been infected
with HIV so far in 2010. Based on this, the overall assessment is that, while Uganda may have
been well under way to reverse or halt the spread of HIV, the situation today is deteriorating.
The overall assessment of progress towards Target 6.A is therefore: reversal. The percentage
of the population with access to adequate treatment of HIV increased from 44% in 2008 to 54%
in 2009. Goal 6C, to halt and start to reverse the incidence of Malaria and other major diseases,
is moving slowly.

Goal 7: Ensure environmental sustainability

The amount of people that have access to an improved drink water source, improved to 68% in
2005, and is getting close of the aimed 89%. However, the MDG has pushed the development
of rural drinking water forward, from 51% (1999/2000) to 64% (2005/2006), while the
percentage of urban people that have access to save drinking water remained constant at 87%
within the same period. The proportion of the urban population living in slums decreased from
34% to 27% between 2002 and 2008. The integration of environmental issues into a sustainable
development of the country is moving very slowly, and reversing on some points.

Goal 8: Develop a global partnership for development

This goal is especially measurable for the developed countries. Currently, the Overseas
Development Aid (ODA) is at US$ 39 per capita, and this is expected to decrease to US$ 35 in
2015. This is comparable to 3.7% of the GDP.

1.1.3 Poverty reduction strategy

The informationinthiss ect i on i s PoaestyeRédudion Strategy Pa p e puldlished in
May 2010, which looks back to results gained, and forward towards 2014/2015. This paper is
mainly based on the results from the Uganda National Development plan (NDP), which
contributes to the achievement of the MDGs as well. The NDP aims to transform Uganda from a
peasant country towards a modern and prosperous country within 30 years.

From the independence in 1962 to 1971, GDP grew on average with 5.2% per year. Between
1971 and 1979 the GDP declined by 25%, due to the political situation and economic
mismanagement. The decline in monetary growth, together with the growth in agriculture and
food crop production, decreased the inflation from 200% in 1987 to approximately 7.1% in 1996.
From that point onwards the GDP has grown with 7.3% on average. This GDP growth has
contributed to a significant reduction in poverty levels.

Ugandabds trade deficit has been conmpdstionamigalueled spi t e i m
exports. The trade deficit, as a percentage of GDP, increased from an annual average of 12.9%
for the period 2000/01 to 2003/04, to 13.5% for the period 2004/05 to 2007/08.

The share of agriculture in the GDP declined from 51.1% in 1988 towards 33.1% (1997), and
declining further t015.4% in 2008. The forestry sector increased from 1.7% in 1988 to 3.4% in
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2008. Manufacturing grew from 5.9% in 1988 to 7.2% in 2008, with a peak in 2002. Over the
same period, tourism grew from 1.1% to 4%. Mining grew from 0.1% to 0.3% and ICT grew from
0.2% towards 3.8% in 2008. Construction is a large sector, growing from 4.1% in 1988 to
11.9%.

The population in Uganda is extremely young with nearly half of the population being under the
age of 15. This means that the population is expected to increase rapidly. Already, Uganda has
one of the highest dependency ratios in the world (above 1.5), which is expected to rise under
the current growth trends.

Uganda was ranked 112"out of 183 in the fdo,withgheimainsi nes
constraints for doing business being access to finance, infrastructure and corruption.

The approach for devel opment i s Aguasiemaikdied wi
approach, which includes a mix of government investments in strategic areas, and private

sector market driven actions, will be pursued. The private sector will remain the engine of

growth and development, while the Government, in addition to undertaking the facilitating role
through the provision of a conducive policy, regulatory and institutional framework, will also
actively promote and encourage public-private partnerships in a rational manner. Furthermore,
the Government will continue to pursue outward-oriented policies by encouraging foreign
investments and exports with high value addition, as well as pursuing sound macroeconomic
policy and management.o

1.1.4 Legal framework

The Government of Uganda created through the National Environment Management Policy
(1994), the Water Statute 9/1995 and the National Water Policy (1999) a policy framework for
the water sector. The policies have strategies to enhance property rights, to promote
environmentally sound land use, to enhance water resources conservation and management; to
improve wetland management, and to apply environmental economics and incentives. The
statute established the National Environment Management Authority, which in consultation with
the leading agencies is mandate to issue guidelines and prescribe measures and standards for
the management and conservation of natural resources and the environment. The Water
Statute 9/1995 has the objective to allow for the orderly development and use of the water
resources for domestic, agricultural and industrial purposes in a manner that minimizes harmful
effects to the environment. Domestic use included irrigation of subsistence gardens not
exceeding 0.5 ha. Extraction of water from surface or ground water is prohibited unless
authorized. The National Water Policy proclaimed the formation of a central authority, being the
ministry responsible for water, whose role is to initiate national policies, to coordination between
the line ministries, overseeing compliance and to provide technical support services. The policy
aims to enhance the role of the private/voluntary sectors through the formulation of policy
committees on environment & water at national and local level. These committees aim for active
involvement of local authorities, private sector and NGOs in the development & management
water supply & irrigation systems. Uganda has developed a framework for water resources
management consisting of national legislations and by-laws for promoting sound water
resources management and constrains potentially harmful practices. Water Resources
Regulations, Water Supply Regulations and Waste Water Discharge regulations are all in place.
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1.15

Socio-economic context and institutional setting

This section describes the socio-economic context and institutional setting for small scale
irrigation development in Uganda. The main parameters and their sources are summarized
respectively in the table on socio-economic context and institutional setting. The highlights are:
Socio-economic context:

f
f

Uganda retains a largely rural population (87%)

Poverty levels are lowest among Nile Basin Countries within study (24.5% below
national poverty line)

On main social services: health expenditures (USD 43/ capita), population with access
to improved source of drinking water (67%), electric power consumption (66 KWh per
capita) and female illiteracy (37.9%) Uganda scores better than other countries in the
same socio-economic bracket

Agriculture is the main provider of jobs in Uganda (75%)

In economic value Uganda is a net exporter of agricultural products (import to export is
0.73). The total value of agricultural exports is considerable (USD 878 M)

With respect to food Uganda is a net importer (value of food imports USD 549 M)

Agricultural services

il

Agricultural road density is low (13.6 km/1000 sg. km arable land) i affecting
agricultural marketing
Fertilizer use is at a minimum (3.4 kg/ ha)

The use of mechanical equipment is minimal (9.04 tractors per 1000 sq km of arable
land)

Irrigation and water use

9 Irrigated land is only a small fraction of the arable land (0.13%)

1 Total water abstraction is a small percentage of renewable resources (0.50%), the
dependency ratio of renewable water sources is however quite high (40.91%)

1 No data are available on groundwater usage

1 Overall Irrigation Performance is high as compared with Nile Basin countries (3.45 on
scale of 5) T agricultural water productivity is even highest of all (1/8) but crop
consumption use is low (8/8)

Institutions

1 The institutional framework for irrigation and water development is stronger if compared
to other studied countries. Main polices for irrigation and water resource development
Water Sector Reform Strategies and Investment Plans includes () Rural Water and
Sanitation Development, (II) Urban Water and Sewage, (lll) Water for Production and
(IV) Water Resources Management. Further policies include National Water policy
(1999), Water Act (2000), Water Resources Regulation (1998), Constitution (1995)

1 Ministry of Water and Environment is the lead agency responsible for
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devel opment , regul ation and over al

production; as far as irrigation is concerned. However, its role is limited to the off-farm
functions like assessment of water resources availability, design/construction off-farm
infrastructure, operation and maintenance of hydraulic works, water infrastructures
and reservoirs. Ministry of Agriculture, Animal Industry and Fisheries (MAAIF),
responsible for on-farm works, including technical assistance design/construction on-
farm irrigation schemes, as well as establish management structures for these and
provide assistance in operation and management, for example through extension

services.



UGANDA - INSTITUTIONAL

Main guiding policies, act and ordinances (Meghani, M. et al. 2007)

Draft Final Irrigation Master Plan (2010-2035) published June 2011; aims to
increase total irrigated area from 67,764 ha (2010-2013) till 355,668 ha (2024-
2035) (GoU, 2011, pp. 4) It is mentioned that small scale irrigation schemes are
not known at present, the Master Plan however aims at 483 ha small scale
schemes in 2018, 1,202 ha (2023) and even 14,000 hectares in 2035.
The National Development Plan, provides a wider context for the Irrigation Master
Plan. This Plan incorporates the Water Sector Reform Strategies and Investment
Plans including (I) Rural Water and Sanitation Development, (II) Urban Water and
Sewage, (ll1) Water for Production and (V) Water Resources Management
o  Water for Production Strategy and Investment Plan, targets surface water
for water security, groundwater is mentioned for livestock watering, not
as source for irrigation and also not promoted in the strategy. It is
however mentioned that due to climate change impact on rain fed
agriculture, relocation of water sources for small and medium scale
irrigation need to be revised (Tindimugaya, C. 2010, pp. 31). In addition
food security is prominent on the political agenda, especially in
combination with high population growth
0 Water Resources Management Strategy and Investment Plan, describes
water demands and availability till 2015 (Ibid.)
o Rural Towns Water and Sanitation Program, includes planning for
groundwater supply to sixty urban centres (Ibid.)
National Water policy (1999), Water Act (2000), Water Resources Regulation
(1998), Water Action Plan 1995, Constitution (1995)

Institutional mandate irrigation development

Ministry of Water and Environment is the lead agency responsible for
development, regulation and overall management of Ug a n d avdtes for
production; as far as irrigation is concerned however, its role is limited to the off-
farm functions like assessment of water resources availability, design/construction
off-farm infrastructure, operation and maintenance of hydraulic works, water
infrastructures and reservoirs (GoU, 2011, pp. 20)

o Directorate of Water Resources Management

o Directorate of Water Development
Ministry of Agriculture, Animal Industry and Fisheries (MAAIF), responsible for on-
farm works, including technical assistance design/construction on-farm irrigation
schemes, as well as establish management structures for these and provide
assistance in operation and management, for example through extension services
(GoU, 2011, pp. 20 and 21)

Water Permit System i Drillers

Drilling permits, according to the Water Act (Cap. 152) and The Water Resources
Regulation 1998, have to be obtained at the Directorate of Water Development.

36 driller companies have official licenses for drilling (DWRM, 2010, pp. 2 and 3).
Stiff competition among them causing relocation to neighbouring countries, and

e
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also induces high costs and often shoddy work (Meghani, M. et al. 2007)

Water Permit System i Users

Any use of surface water, including irrigation requires a permit, to be issued by the
Directorate of Water Development. Application form is a 12 page specification list
on the nature and objectives of the water withdrawal.

Users in rural areas of Uganda make a contribution towards maintenance of a
groundwater sources and do not pay for groundwater as such. Users in urban
areas supplied by piped water pay for groundwater (Meghani, M. et al. 2007)

In 2010 366 users had official license for water abstraction (DWRM, 2010)

Other institutions involved in irrigation development (FAO, 2004)

= =

International: World Vision, CARE, Oxfam, Catholic Relief Services (CRS)
(especially groundwater development for drinking water), FAO (irrigation), African
Development Bank, EU (agricultural projects)

Bilateral: JICA (feasibility study irrigation sites Namayala, Wairangala rivers); Arab
Bank for Economic Development in Africa (finances Ministry of Water, Livestock
and Environment); Denmark, Sweden and Belgium (Supporting Agri-Business
Programme)

Local organizations

Over 150 NGOs involved in groundwater development in Uganda, and these are
coordinated under the Uganda Water and Sanitation NGO Network (UWASNET).
These are mainly local NGOs. Limited knowledge of groundwater potential and
catchment protection often leads to yield reduction and pollution of groundwater
(Meghani, M. et al. 2007)

There are numerous
church based and at very local level

NGO6s active in t

Private sector

Currently private sector irrigation involves production of flowers and horticultural
crops (GoU, 2011, pp. 18)

Government aims at further inclusion of private sector in construction of
commercial irrigation schemes (GoU, 2011, pp. 70)

The Agri-Business programme of the government, initiated in 2010, should guide
private sector inclusion.

Support to small scale irrigation development (vocational sector, land planning)
(Infosysplus)

There are about sixty institutions related to agricultural research.

o Universities: Arapai College of Agriculture (Soroti), Bukalasa Agricultural
College (Wobulenzi), Faculty of Agriculture at Univerity of Makerere
(Kampala), Guru University of Agriculture an Environmental Science
(Kampala), Uganda Martyrs University (Kampala)

0 Institutes: e.g. Agricultural Engineering and Appropriate Technology
Research Institute (Kampala), Association for Strengthening Agricultural
Research in eastern and central Africa (ASARECA)(Entebbe), CIAT,
Kwanada Agricultural Research Institute (Kampala)
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Land tenure (Place and Otsuka, 2002, pp. 106)

There exist three types of land tenure systems in Uganda: mailo, customary and public
l and. iSome of the key | and issues are t
(since 1975) a n gtionp and métiend; sthe pruanceeof leases to well
connected individuals to public land occupied or used by earlier settler communities;
perceived lack of tenure security for individual households under some customary systems;
and the long standing problem of overlapping and competing rights of owners and long-

term tenants on Omailo | anddo
Government Effectiveness (percentile rank 0-100) (Worldbank, 2009) 33.8
Rule of Law (-2.5 7 2.5, in which high values represent effective enforcement of | -0.43

law (World Bank, 2009)
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SOCIO-ECONOMIC

IRRIGATED AGRICULTURE

Irrigated land (% of crop land) (Aquastat, 2002) 0.13
Irrigated land entire country (ha) Bastiaansen and Perry, 2009 and 9,00071 30,017
AQUASTAT, 1998)

Actually irrigated (ha) (GoU, 2011) 14,418°

Irrigation potential (entire country) (Bastiaansen and Perry, 2009;
AQUASTAT, 2007 and GoU, 2011, pp. 43)

90,000-566,466

Irrigated Land Nile basin (ha) (potential) (Bastiaansen and Perry, 2009 and
GoU, 2011, pp. 50)

25,131-550,000

Irrigation schemes in Nile Basin

See irrigation
schemes below

Small schemes (<50ha) (national level) (ha) (GoU, 2011) 300
Medium schemes (50-500ha) (national level) (ha) (GoU, 2011) 190*
Large schemes (500ha<) (national level)(ha) (GoU, 2011) 13,928°

Potential schemes (Nile Basin) (Tindimugaya, C. 2010) (1982)

Bordering Nile

Water Sources (Tindimugaya, C. 2010)

Rainfed, surface
water, no
groundwater use

Water Sources - Names

River Rwizi
catchemnt, Lake
Victoria, Kyoga,
Albert, George,

Edward;
Wamala Kafu
river and
Katonga River

Irrigated area per household (ha) (national level) n.a.
SUSTAINABLE WATER ABSTRACTION RATES (AQUASTAT, 2000)

Renewable resources (km3/year) 66
Overlap 29
Surface water 66
Ground water 29
Dependency ratio 40.91

Food exports, FAO (current US$M) (FAO Statistical Yearbook 2010) 198.44
Food imports, FAO (current US$M) (FAO Statistical Yearbook 2010) 548.60
Imports/exports 2,77
Health expenditure per capita (World Bank, current US$, 2009) 43
Improved water source (% of population with access) (World Bank, 67
Improved water source, rural (% with access) (World Bank, 2008) 64
Improved water source, urban (% with access) (World Bank, 2008) 91
Poverty (% below national poverty line) (UNSTAT, 2009) 24.5
llliteracy rate i Male (15+) (UNSTAT, 2006) 18.6
llliteracy rate --Female (15+) (Ibid.) 37.9
Primary completion rate, total (% of relevant age group) (UNICEF, 54.4
Road density (road km/100 sq. km of land area) (IRF, 2008) 29
Road to arable land density (road km/1000 sq. km arable land) (IRF, 13.61
Roads, paved (% of total roads) (FAOSTAT, 2008) 23
Electric power consumption (kWh per capita) (CIA, 2005) 66
Country area (km2) (FAOSTAT, 2009) 241,550
Land area (km2) (FAOSTAT, 2009) 199,810
Population, Projected/Estimated (FAOSTAT, 2010) 33,425,000
Urban population (% of total population) (FAOSTAT, 2010) 13
Rural population (% of total population) (FAOSTAT, 2010) 87
Population density (pp/km?) (World Bank, 2010) 170
AGRICULTURAL

Agricultural exports (US$M) (FAOSTAT, 2008) 878.07
Agricultural Import (Current US$M) (FAOSTAT, 2008) 643.26
Import/export 0,73
Value added in agriculture, growth (%) (World Bank, 2010) 0
Value added, agriculture (% of GDP) (AQUASTAT, 2009) 24.68
Employment agriculture (% of population) (UBOS, 2007) 70
Agricultual machinery (tractors /100 square km arable) (World bank, 9.04
Agriculture value added per worker (Constant 2000 US$) (WB, 2009) 203
Fertilizer consumption (kg per hectare of arable land) (WB, 2008) 3.4
Cereal cropland (% of land area) (of which irrigated, %) (WB, 2009) 9
Agricultural area (FAO Resource Stat, 2009) 13,962,000
Arable land (FAO Resource Stat, 2009) 6,600,000
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%50,000 ha non equipped informal irrigation for rice cultivation on wetland fringes in

Eastern Unganda (Tindimugaya, C. 2010)

4 Comprising Agoro (130ha) and Kige (60ha) irrigation scheme (GoU, 2011, pp. 19)
° Comprising Government Irrigation Schemes Mubuku (516ha), Doho Rice scheme
(830ha), Olweny Swamp Irrigation Scheme (500 ha) and Commercial plantations:
full irrigation (5,282 ha) and partial irrigation (Kakira)(6,800ha) (GoU, 2011, pp. 19)
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ACTUAL WATER ABSTRACTION RATES

IRRIGATION PERFORMANCE (Bastiaansen and Perry, 2009)

Groundwater (km3/year) n.a. Overall Irrigation performance Large Scale Irrigation (0-5) 3.45

Surface (km3/year) n.a. Result Oriented Performance 3.42

Total water withdrawal (km3/year) (AQUASTAT, 2002) 0.3296 Sustainability Oriented Performance 3.06

% of renewable water resources (calculated) 0.50 Process Oriented Performance 3.75

Water abstraction points Detailed Irrigation Performance Parameters

Deep Motorized boreholes (Potential) (Tindimugaya, C. 2010) 20,000 (60,000) Water Productivity (Performance 0-5) (Rank within Nile 2.9(7)

Motorized boreholes n.a. Basin 1-8) _

Manual boreholes na Agricultural Wat.er Productivity 3.9()

Protected shallow wells (Tindimugaya, C. 2010) 3,000 (23,000) Crop consumptive use 1.8 (8)

- - Beneficial Water Use 3.6 (3)

Windmill borehole n.a.

Springs (Tindimugaya, C. 2010) 12,000 Adfequa(.:y 411

Water networks n.a. Uniformity 43 ()
Reliability 5.0 (1)
Sustainability 3.1(7)

AGROPHYSICAL (Bastiaansen and Perry, 2009)

Irrigated crops (ha)

Maize (5,000), sugarcane

(4,000)

Cereal yield rainfed (kg/ha) (Nett yield) 1,539

Biomass production (satellites) (kg/ha) (Nett yield) 16,298

Cereal yield irrigated (kg/ha) (Nett yield) 7,064

Yield Increment 5,525

Net Increment 1,667
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2 Countrywide irrigation potential

2.1 Terrain and soil

2.1.1 Relief, climate, and hydrography

Uganda is located on the East African plateau, and it averages about 1,100 MASL. The country
slopes very steadily downwards to the Sudanese Plain to the north. The southern part of the
country, however, is poorly drained. The center of Uganda is dominated by Lake Kyoga, which
is surrounded by marshy areas.

Although generally equatorial, the climate is not uniform as the altitude modifies the climate.
The southern part of Uganda is wetter with rain generally spread throughout the year. At
Entebbe on the northern shore of Lake Victoria, most rain falls from March to June and during
November-December. Further to the north a dry season gradually emerges. At Gulu, which is
about 120 km from the Sudanese border, November-February is much drier than the rest of the
year. The northeastern Karamoja region has the driest climate and is prone to droughts in some
years. Rwenzori in the southwest on the border with DRC receives heavy rain all year round.
Lake Victoria influences large parts of the south of the country.

Temperatures in Uganda show little variation throughout the year, with maxima ranging
between 25-31°C for most areas. The rainfall distribution has generally been categorized as:

1 High: over 1700 mm per annum i 4% of the land area
1 Moderate: 1000-1750 mm per annum i 70% of the land area
T Low: under 1000 mm per annum i 26% of the land area

Rainfall distribution in southern Uganda is bimodal, allowing two crops annually, and adequate
grazing for livestock throughout the year. Around Lake Victoria the annual rainfall averages
1200-1500 mm, and is well distributed. To the north, the two rainy seasons gradually merge into
one. Dry periods at the end of the year become longer, with annual rainfall ranging between
900-1300 mm, this restricts the range of crops that can be grown. These conditions are not
suitable for bananas, but favor extensive livestock production. The influence of soils,
topography and climate on the farming systems in Uganda has led to the dividing of the country
into seven broad agro-ecological zones. These zones are:

1 The banana-coffee system
The banana-millet-cotton system
The montane system
The teso system
The northern system
The West Nile system
The pastoral system

=A =4 -4 -4 4 4

2.1.2 Terrain suitability

The terrain slope is a key characteristic for assessing the irrigation potential. Steeper slopes
evidently are less suitable for irrigation. Different types of irrigation also have different
associated slope suitability. Three different irrigation types are included in the suitability
analysis: border/furrow, sprinkler irrigation, drip irrigation, and hill-side irrigation. The base of
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this analysis is the digital elevation model of the 90-meters SRTM. This DEM was used to
derive slopes and to undertake the suitability analysis.
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Figure 2: Digital Elevation Model of Uganda. (Source: ASTER)

In Figure 2 the DEM for the country is shown. Uganda in characterized by the high and steep
mountains in the South west and at the Kenyan border. The plains surrounding the big lakes
and the plains in the East would be highly suitable for surface irrigation. Associated slopes can
be seen in Figure 3. Based on these slope classes for each of the three irrigation types
suitability for irrigation has been determined.
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Figure 3: Terrain slope as percentage (top), surface irrigation (middle), and drip irrigation
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2.1.3 Soil Suitability

Based on local soil maps as combined in the Harmonized World Soil Database (HWSD) soil
suitability for irrigation has been assessed based on the FAO methodology (for details see main
report). The following characteristics are included in the soil suitability assessment: (i) organic
carbon, (ii) soil water holding capacity, (iii) drainage capacity, (iv) soil texture, (v) pH, and (vi)
soil salinity. Given the quite different characteristics for rice crops, two suitability maps were
created.

Concerning the soil qualities the areas surrounding Lake Kyoga and lake Edward have the

highest potential. For paddy a large potential area can be found East of Lake Kyoga. At the
southern tip of Lake Albert some salinity problems occur, according to the soil map.
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Figure 5: Salinity, top-soil (left) and sub-soil (right).

2.2 Water

2.2.1 Irrigation water requirements

The amount of water needed during a growing season depends on the crop, yield goal, soil,
temperature, solar radiation, and other bio-physical factors. The amount of water required for
irrigation is also a function of rainfall and irrigation efficiencies. The irrigation water requirements
are based on an innovative method using satellite information. The following maps provide for
each month the reference evapotranspiration (= evaporative demand of the atmosphere), the
actual evapotranspiration under current conditions and the final irrigation water requirements.
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Figure 6: Reference evapotranspiration (top), actual evapotranspiration (middle), and
irrigation water requirement (bottom). for January (Average 2001-2010). (Source: study

analysis).
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Figure 7: Reference evapotranspiration (top), actual evapotranspiration (middle), and
irrigation water requirement (bottom). for February (Average 2001-2010). (Source: study
analysis).
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Figure 8: Reference evapotranspiration (top), actual evapotranspiration (middle), and
irrigation water requirement (bottom). for March (Average 2001-2010). (Source: study
analysis).
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Figure 9: Reference evapotranspiration (top), actual evapotranspiration (middle), and
irrigation water requirement (bottom). for April (Average 2001-2010). (Source: study
analysis).
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