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1 Introduction

1.1 Background*!

Kenya (Figure 1) covers an area of 582,000 km? and has wide variations in climate, land forms,
geology, soils, and land use. Elevations range from sea level at the Indian Ocean to the top of
Mt. Kenya with snow at 5,200 MASL. The Nile basin in Kenya represents only 8.5% of the total
area of the country. This area, however, contains over 50% of the national freshwater sources
with four major rivers (Nzoia, Yala, Nyando and Sondu Miriu) draining directly into Lake Victoria.
The Mara River also drains into this lake, but runs through Tanzania. A detailed map of the
country is presented in Figure 1.

Kenya is an agricultural country and depends entirely on agricultural production for subsistence
and socio-economic development. About two thirds of the land area in Kenya is in the arid and
semi-arid lands. The pressure exerted on the fragile ecosystems that characterize the arid and
semi-arid lands lead to severe land degradation. The agricultural sector faces the challenge of
producing food for a rapidly growing population. Most of the agricultural activities in Kenya are
rainfed and therefore the rainfall amount and distribution are vital components of agricultural
production systems. Agricultural activities contribute significantly to the economic growth and
GDP of Kenya. Compared to the other sectors of development, agriculture is the main
consumer of water. Due to increasing competition for water amongst other sectors, agriculture
is therefore expected to produce more crop per given volume of water if agricultural production
is to be sustained as a viable economic activity. There is therefore a dire need to improve water
use efficiency in irrigated agriculture.
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Figure 1: Map of Kenya (source: CIA Factbook).
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r@rmation in this chapter is among other sources based on: FAOSTAT, CIA world fact book, UNDP, phase 1 report.
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1.1.1  Socio-economy

Agriculture in Kenya contributes directly to 26% of the GDP, and indirectly a further 27% of the
GDP through linkages with manufacturing, distribution, and other service-related sectors. The
sector produces the bulk of the country's food requirements in years of favorable weather. The
agricultural sector accounts for 80% of rural employment with women providing 75% of the labor
force. Agriculture contributes 60% of export earnings, 45% of annual Government revenue and
produces almost all the raw materials for agro-industries. With this important contribution,
development of the sector should have the greatest impact on the livelihood of the people.
Kenya is, however, largely arid and semi-arid (83%) with only 17% considered as medium and
high potential. Thus this limits the production potential and often leads to chronic deficits in
maize, wheat, rice, sugar and edible oils.

1.1.2  Millennium Development Goals, current status’

Kenya had made considerable progress towards the achievement of the Millennium
Development Goals (MDGSs) but is unlikely to accomplish all eight goals by 2015 largely due to
inadequacy of resources. The 2010 MDGs status report indicates that quite a number of targets
are not achievable under the current circumstances. Goal 2, achieve universal primary
education, goal 3, promote gender equality and empowerment of woman, goal 4, reduce child
mortality, goal 6, combat HIV/AIDS, malaria and other diseases and goal 8, develop a global
partnership for development are all on the track. However, it is highly unlikel that goal 1, reduce
extreme poverty and hunger, goals 5, improver maternal health and goal 7, ensure
environmental sustainability will be achieved as progress in these goals has been extremely
slow. It is worth noting that the MDGs progress has been uneven from region to region. There is
a need to develop a well enabled resource environment and ensure that the government
maintains adequate levels of public spending especially in the environment, education and
health sectors in order to ensure MDG goals are met. Most importantly, achieving goal 7 on
environmental sustainability is critical and more resources ought to be directed towards
regaining the forest cover.

A quick overview will be given about the current (2009) status of the MDGs.

Goal 1: Eradicate Extreme Poverty and Hunger

Poverty remains a major challenge inthe country. The pr opor ti on ladnlivik@g nyads pop!
below the poverty line increased from 43.3% in 1990 to 52.6% in 1997 and declined afterwards

again to 45.9% in 2005/06, the post-election violence and the multiple crises during the years

2008 and 2009 are likely to have increased the poverty levels. The country will need to scale up

and sustain measures aimed at wealth creation in order to alleviate poverty. The prevalence of

underweighted children under five years has decreased, and it is likely that this goal will be met.

Goal 2: Achieve universal primary education

Kenya is likely to achieve full primary school enrolment by 2015, given its 110.0% primary
school gross enrolment rate in 2009 up from 107.6% in 2007/08 compared to 73.7% in 2002.
The net enrolment rates rose from 77.3% in 2002 to 92.9% over the same period, while the
primary school completion rates improved from 62.8% in 2002 to 83.2% in 2009. The enrolment
figures for boys and girls in primary school enrolment also point to a near gender parity of 0.958
in 2009. Completion rate improved from 62.8% in 2002 to 79.5% in 2008. The proportion of
students who start at grade one of secondary school nearly doubled from 1990 to 2008 towards
83.2%

! Section based on MDGs status report for Kenya -2009
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Goal 3: Promote gender equality and empower women

Gender equality has not yet been achieved. Although the enrollment rates in primary and
tertiary education are approaching an equal boy/girl ratio, in secondary education and in
employment the improvement is slower. The majority of the woman is engaged in agricultural
subsistence and woman participation in waged employment in the non-agricultural sector
improved, but remained relatively low at 31.2%. The proportion of woman holding a seat in the
parliament improved from 1.5% in 1990 to 9.9% in 2009.

Goal 4: Reduce child mortality

All levels of child mortality rates continue to follow a declining trend. The KDHS 2008-9 places
the infant mortality rate (IMR) at 52 per 1000 live births for the years 2008-9 down from 77 per
1,000 live births in 2003. The under-five mortality similarly reduced to 74 deaths for every 1000
live births in 2008-9 from 115 deaths for every 1000 live births in 2003. This is a significant
improvement, but does not come close to the aimed 2015 target of 21 and 33 respectively.

Goal 5: Improve maternal health

Concerning this 5" MDG, it can be said that some progress has been made, but that the goals
are unlikely to be met, and some can potentially be met. Maternal mortality per 100,000 living
births decreased from 590 in 2000 to 488 in 2009. The target is set on 147/100,000 in 2015.
According to the 2006 Kenya Demographic Health Survey (KDHS), 43.8% of all births in Kenya
were attended bpersdhsekThé thrgetisetlore98% attbndance in 2015.

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

HIV prevalence reduced from 13% in 2000 to about 7.5% in 2008 (Economic Survey, 2009).
Antiretroviral (ARV) drugs are free in Government health facilities hence improving the survival
rates of people living with HIV. Drugs for prevention of mother-to-child-transmission of HIV are
available in almost all Government health facilities and steps are being taken to ensure equity in
access. HIV prevalence under young people aged 15-24 increased from 3.6% (2003) to 3.8% in
2007, with woman being 5.2 times as likely to be infected as men. There has been impressive
progress on prevention and control of Malaria. According to KDHS 2008-09, 54% of households
own at least one Insecticide Treated Net, and 51% of children aged below five years and 53%
of pregnant women were reported to have slept under a mosquito net. Targets set for 2015 can
potentially be met with additional effort.

Goal 7: Ensure environmental sustainability

In Kenya approximately 60% of the population had access to an improved drinking water source
in 2009, with a large difference between urban (91%) and rural (53%). The current improvement
rate shows that this goal can potentially be met. The percentage of urban population having
access to improved sanitation is 95.3% in 2206 and 80.4% for the rural areas. The targeted
96% in 2015 can still be met if additional effort is put in. The percentage of forest in Kenya is
low with 1.7%. Deforestation is a problem, and effective conservation and management is just
now starting up. The goal for 10% forest cover in 2010 will not be able to reach.

Goal 8: Develop a global partnership for development

Despite the nearly tripled official development assistance (ODA) from 2000 to 2009 the
development expenditures have increased even more. Kenya imports and exports both
increased over the years. Imports however increased more rapidly which results in an
expanding trade balance gap.
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1.1.3  Poverty reduction strategy*

The first 5-year Vision 2030 Medium Term Plan (MTP 1) covering 2008 i 2012 was developed
taking into account the success achieved under the Economic Recovery Strategy (ERS), 2003-
2007. It, therefore, assumed continued strong broad based economic growth and development
consistent with Vision 2030 objectives. However, since the implementation of the plan, the
macroeconomic setting has changed significantly. This has affected achievement of MTP goals
as well as progress in the implementation of policy measures.

The government through relevant agencies has conducted, over the last three years, several
consultations with stakeholders such as private sector, civil society, members of parliament and
key institutions of Government on ways to fast track the implementation of the Vision 2030
programs, especially the flagship projects. These consultations reviewed progress achieved and
challenges experienced in implementing various MTP programs and agreed on broad measures
to fast track implementation, including enactment of necessary legislations, availing resources
and reporting progress.

Despite Kenyads economy being affect-eeattioby the multi
violence and drought) and external (global financial and economic crisis and high international

oil and commodity prices) shocks at the initial stages of implementation, significant progress

has been achieved in implementing the MTP for 2008-2012.

The four main pillars are: i) Economic pillar ii) Social pillar iii) poverty level and progress on the
attainment of the MDGs and iv) Political pillar.

Within the economical pillar progress has been made, but the targeted 10% growth has been
constrained by several factors. The six priority sectors identified within the economical pillar are
Tourism, Agriculture and Livestock, Wholesale and Retail Trade, Manufacturing, Business
Process Outsourcing (BPO) and Financial Services. All these sectors have been performing
less than expected over the MTP period.

In the first 3 years of the MTP notable progress has been achieved in the social sectors and
devel opment of abitesurcesa Progessdnade and challenges in this sector and
the progress made in poverty reduction have been described under the MDGs chapter.

Notable progress has been achieved in implementing the programs within the Political Pillar.
During the early part of the MTP the following initiatives were to be undertaken under the
political pillar: (i) the establishment of a permanent Commission on National Cohesion; (ii)
establishment of the Commission on Post-Election Violence; (iii) establishment of an
Independent Truth, Justice and Reconciliation Commission (TJRC); and (iv) the establishment
of the Public Complaints Standing Committee. All of these have been fully implemented and the
recommendations of the various commissions have been implemented.

1.1.4 Legal framework

The Water Act 2002 granted the overall responsibility for water management in Kenya to the
Ministry of Water Resources Management and Development (MWRMD). The Water Act
introduced key reforms to the legal framework for the management of the water sector in Kenya
which ware: a) separation of the management of water resources from the provision of water
services: b) separation of policy making from day to day administration and regulation; c)
decentralization of operational functions to lower level state organs; d) the involvement of the

! Section based on first medium term plan update of Kenya vision 2030 i November 2011.
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non-government entities and communities in the form of Water Resources Users Associations
to manage water resources and provide water supply and sanitation services. The Water
Master Plan (1992) provided the basic policy framework for Kenya. The plan was updated in
1998. There is new National Water Masterplan aligned to Vision 2030 being prepared currently
by a JICA. The 2nd interim report is completed. The two semi-autonomous bodies that have
been established for the organizational functions of water resources management and water
services delivery prepared the National Water Resources Management Strategy and the
National Water Services Strategies (2005-2007). The overall goal of the NWRMS is to eradicate
poverty through the provision of potable water for human consumption and of water for
productive use. Specific goals of the strategy are to improve equal access to water resources
for all Kenyans; to promote integrated water resources planning and management at catchment
basis; and to enhance the availability of water resources of a suitable quality and quantity.

1.1.5 Socio-economic context and institutional setting

This section describes the socio-economic context and institutional setting for small scale
irrigation development in Kenya. 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:

1 Kenya retains a largely rural population (78%)

1 Poverty levels are among the lowest of the studied Nile Basin Countries (42% below
national poverty line)

1 On main social services: health expenditures (USD 33/ capita), population with access
to improved source of drinking water (59%), electric power consumption (157 KWh per
capita) and female illiteracy (16.5%) Kenya scores high compared to other countries in
the same socio-economic bracket. Only improved sources of drinking water remain
some behind.

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

1 In economic value Kenya is a net exporter of agricultural products (import to export is
0.50). The total value of agricultural exports is high compared to the other countries
(USD 2,669 M)

1 With respect to food Kenya is a net importer (value of food imports USD 1,174 M)

Agricultural services
9 Agricultural road density is low (12.0 km/1000 sg. km arable land) T affecting
agricultural marketing
1 Fertilizer use is high (33.3 kg/ ha)
1 Also the use of mechanical equipment is considerably higher than other countries in the
Upper Nile Basin (27.6 tractors per 1000 sq km of arable land)

Irrigation and water use
1 Irrigated land is a small fraction of arable land (1.8%)
1 Total water abstraction is a small percentage of renewable resources (8.9%)
1 Groundwater / Surface water usage ratio is 1 to 4
1 Irrigation performance is moderate to high (3.6 on a 0-5 scale) i agricultural water
productivity is high (2™ best of the eight Nile Basin Countries) but crop consumption use
is relatively low (7th out of eight Nile Basin Countries)

Institutions
1 The institutional framework for irrigation and water development is considerable. Main
polices for irrigation and water resource development are the 6 D r Iational Irrigation
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and Drainage Policyd which envisions an annual irrigated area expansion of 40,000 ha,
including smallholder sector irrigation. This irrigation policy is still a draft awaiting
ratification by parliament and therefore it is known asthed Dr af t Nati ona
2 0 1 The policy has to be considered in the context of Vision 2030, Agricultural Sector
Development Strategy 2009-2020 (ASD). Irrigation Act (Cap 347) 1966, although
outdated, is till guiding irrigation development.

The overall mandate for irrigation development is vested in the Ministry of Water and
irrigation. The National irrigation Board, by Irrigation Act (CAP 347), coordinates major
irrigation and drainage infrastructure at national level, while WRMAs (Water Resource
Management Authorities) coordinate irrigation issues on district and local level.

There is a water licensing system, operated by the WRMAs. Permits for groundwater
drilling and withdrawal, as well as proposed constructions for diversion of surface water
and withdrawal are issued through the
water (volume), it charges for groundwater wells. WRMA charges 50 ¢/m3 for small
users (less than 500 m3/d) and 100 c/m3 for large users (more than 500 m3/d)

Three types of land tenure exist: Private, Trust, Government land. Private ownership of
land has encouraged investment and long-term improvements or development on farms
to create a secure market for land

On indicators of government effectiveness (31.0) and rule of law (-1.07) Kenya scores
among the highest of the Nile Basin countries

| Il rori

WRMAOG s .
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KENYA - INSTITUTIONAL

Main guiding policies, act and ordinances

National Irrigation and Drainage Policy (2009), in which statement 5.4.3
articul ates figover nment wi || mo b i
development by 32,000 ha per year of new irrigation schemes and
rehabilitation of 8,000 ha per year of existing ones.

Vision 2030, smallholder irrigation should expand 40,000 ha per year (GokK,
2009, pp. 28)

Agricultural Sector Development Strategy 2009-2020 (ASD) also mentions
improvement of water management and irrigation development (GokK,
2009, pp. 27)

Irrigation Act (Cap 347) of 1966, although outdated it still guiding the
irrigation sector in the country. A large part of it is devoted to the
description of the establishment, mandate, functions and powers of the
National irrigation Board (NIB)

The Water Act 2002 aims takes over some of regulation provided for in the
Irrigation Act 1966

Other relevant policies are 9" National Development Plan, Strategy for
Revitalizing Agriculture (SRA), Irrigation Sector Training Master Plan-2003,
National Water Storage Policy (GoK, 2009, pp. ii)

Institutional mandate irrigation development

The overall mandate for irrigation, drainage and water storage is vested
with the Ministry of Water and Irrigation, However, a total of 17
Government Ministries currently have some direct or indirect relationship
and/or impact on irrigation, drainage and water storage. The Ministries with
direct impact on the sector include Ministries responsible for Water,
Agriculture, Livestock, Finance, Fisheries and Environment (GoK, 2009,
pp. 18)

Ministry of Water and Irrigation

o0 Dep. Water Resources Management, key functions include Water
Rights, Surface and Ground Water Exploration

o Dep. Irrigation and Drainage, key functions concerns policy
formulation (national level), planning and coordination irrigation
activities (district level), design and irrigation water management
(local level)

o National Irrigation and Drainage Service (NIDS), mandate for
development and implementation of irrigation in government
supported projects (to be established still) (GoK, 2009, issue
3.4.3)

0 Water Services Trust Fund in existence and operational to support
water related activities but not irrigation (GoK, 2009, issue 3.4.5)

National Irrigation Board (NIB), coordinates construction, rehabilitation,
operation and maintenance of major irrigation and drainage infrastructure;
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focuses on potential expansion of irrigated area; facilitates establishment
and capacity building of WUA®s (NI

1  Water Service Regulating Boards (WSRB), regulates the water service
boards mainly for domestic water supply

1  Water Resource Management Authority (WRMAS), their tasks include
planning, regulation and management of water resources; introduction of
volume related water use charges; issuing water permits; support
establishment of WUAs

1 ASCU (Agricultural Sector coordination unit), its mandate is to facilitate and
add value to the reform process and to coordinate the efforts of sector
ministries and other stakeholders towards implementing the ASDS vision
(GoK, 2010, pp. 84)

Water Permit System i Dirillers - Groundwater: Drilling permits and certificates have to be obtained by the
well constructer before drilling at the WRMA.

- Surface water: Water use for any purpose should be reported (statement
25 in Water Act 2002) and a permit requested at WRMA

Water Permit System i Users 1 Permits are issued though WRMAs, it also charges fees for irrigation water
(volume), it charges for groundwater wells. WRMA charges 50 ¢/m3 for
small users and 100 c/m3 for large users” (Neubert, et al. pp. 31-32 &
WRMA, 2006)

1 Permits are issued through Water Appointment Boards in the case of
groundwater. (Meghani, M. et al. 2007, pp. 10)

Donors and other institutions involved in irrigation development 1 SIDA (Kameri-mbote, P. 2005), AfDB, IFAD (Eastern Province Horticulture

and Traditional Food Crops Project), IMF and FAO (CIA, 2011 and

AQUASTAT, 2006), The mini-project (IDB and JICA) (Aquastat, 2006)

GTZ (Water Sector Reform Assistance)

World Vision Kenya: rehabilitation and development of irrigation schemes

in Turkana district (Aquastat, 2006)

1 JICA: Water Resources Management and Development Program Nyando
River Basin 2006-2008

1 USAID and World Concern, Water Improvement Program in narok and

Lamu District. Including construction of Rainwater Harvesting Systems,

Water pans, Wells, Micro (drip) Irrigation.

USAID (Kenya Horticultural development Program (KHDP)

World Bank, BADEA, Kuwait fund. Funding irrigation projects through NIB

There are numerous NGO active in irrigation and agricultural development

such as Action Against Hunger (UK), Adventist Development and Relief

Agency (ADRA), Africa Harvest Biotech Foundation International

= —a —a

Local organizations 1 Local water user organizations (WUAS) exit throughout the country. E.g.
Ngusishi Wa t e r Resource Userds Associ a

* Small users are defined as those who abstract less than 500 m®d, while large users are defines as those who use over 500 m%d (Neubert, et al. pp. 32) E
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organization that manages water resources among community members in
Mt. Kenya area

Key importance of local structures (LLGs) and farmer organization is
formulated in statement 8.1.5 and 8.1.6 of the Agricultural Sector
Development Strategy (2011)

Private sector

Through the formation of the Kenya Private Sector Alliance (KEPSA),
private sector players have been organized along sector boards to mirror
the public sector arrangements and engage on issues. Key players within
the agricultural sector include KENFAP, which represents agricultural
producers, and KNFC, which handles the commercial arm of agriculture
through the cooperative movement. Other private sector institutions include
processors, marketing agencies and farm input dealers that, through their
profit-oriented nature, have survived but can neither be regarded as strong
nor organized players (GoK, 2010, pp. 86)

Especially horticultural organizations (such as flower, vegetable and flower
industry), using and developing water sources. There are over 70 export
oriented flower companies.

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

National Research Institutes are KARI (crops and irrigation-agronomy),
KEFRI (Kenya Forestry Research Institute), CETRAD (research on water
harvesting), KEWII (former KEWI) (Kenyan Water Irrigation Institute) has
mandate for research and training in the water and irrigation sector (GokK,
2009, pp. 40)

Agricultural Universities like: Jomo Kenyatta Univeristy of Agriculture and
technology; School of Agriculture and Biothnology (Moi University); Baraka
Agricultural College nd Bukar Agricultural college

No links exist to link research and education capacity with public and
private research initiatives and industry (GokK, 2010, pp. 18)

Land tenure

Private (6%), Government land (20%), trust land (64%), Other (10%) in 1990
(Kamerimbote, 2004, pp. 4)

The communal land ownership system is based on traditional customary
rights, and all individuals born in that community have a right to use but not
sell it. Government trust land is land held by ministries, state corporations
or other public institutions for public use such as buildings, forests,
research and national parks. Privately owned lands are registered; the
owner holds the title under a freehold or leasehold system. The owner of
such land can use it as collateral to access credit. Private ownership of
land has encouraged investment and long-term improvements or
development on farms to create a secure market for land (GoK, 2010, pp.
9)

Government Effectiveness (percentile rank 0-100) (Worldbank, 2009)

31.0

4t
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Rule of Law (-2.5 1 2.5, in which high values represent effective enforcement of
law (World Bank, 2009)

-1,07
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SOCIO-ECONOMIC

IRRIGATED AGRICULTURE

Irrigated land (% of crop land) (Aquastat, 2007)

1.78

Irrigated land entire country (ha) (Bastiaansen and Perry, 2009;
AQUASTAT, 2003 and Ndiritue and Githae, 200X)

34,000-103,000

Food exports, FAO (current US$M) (FAO Statistical Yearbook 2010) 736.58
Food imports, FAO (current US$M) (FAO Statistical Yearbook 2010 1,174.30
Imports/exports 1,59
Health expenditure per capita (World Bank, current US$, 2009) 33
Improved water source (% of population with access) (World Bank, 59
Improved water source, rural (% of rural population with access)(WB, 52
Improved water source, urban (% of urban population with 83
Poverty (% below national poverty line) (UNSTAT, 2006) 42
llliteracy rate i Male (15+) (UNICEF, 2009) 9.5
llliteracy rate --Female (15+)(UNICEF, 2009) 16.5
Primary completion rate, total (% of relevant age group) (UNICEF, 92.6
Road density (road km/100 sq. km of land area) (IRF, 2004) 11
Road to arable land density (road km/1000 sq. km arable land)(IRF, 12.03
Roads, paved (% of total roads)(IRF, 2004) 14.12
Electric power consumption (kWh per capita) (CIA, 2008) 157
Country area (km2) (FAOSTAT, 2009) 580,370
Land area (km2) (FAOSTAT, 2009) 569,140
Population, Projected/Estimated (FAOSTAT, 2010) 40,513,000
Urban population (% of total population) (FAOSTAT, 2010) 22
Rural population (% of total population) (FAOSTAT, 2010) 78
Population density (pp/km?) (World Bank, 2010) 71
AGRICULTURAL

Agricultural exports (US$M) (FAOSTAT, 2008) 2,668.76
Agricultural Import (Current US$M) (FAOSTAT, 2008) 1,343.59
Import/export 0,50
Value added in agriculture, growth (%) (World Bank, 2010) 2
Value added, agriculture (% of GDP) (AQUASTAT, 2009) 22.62
Employment agriculture (% of population) (CIA, 2007) 75
Agricultual machinery (tractors /100 square km arable) (World bank, 27.62
Agriculture value added per worker (Constant 2000 US$) (WB, 2009) 334
Fertilizer consumption (kg per hectare of arable land) (WB, 2008) 33.3
Cereal cropland (% of land area) (of which irrigated, %) (WB, 2009) 4
Agricultural area (FAO Resource Stat, 2009) 27,350,000
Arable land (FAO Resource Stat, 2009) 5,400,000

4t

Actually irrigated (ha) (AQUASTAT, 2003) 97,200
Irrigation schemes (IDRC, 1996, pp. 158) Mwea, Bura and
Ahero (a)
Irrigation potential (entire country) (FAO, 1997; AQUASTAT, 2007; Ndiritue 180,000-
and Githae, 200X & GokK, 2009) 1,300,000
Irrigated Land nile basin (potential) (Bastiaansen and Perry, 2009) 34,156
(200,000)
Irrigation schemes in Nile Basin (lbid.) West Kano,
Ahero and
Bunyala
Small schemes (5-1,000ha) (ha) (national level) (Ibid.) 48,048
Medium schemes (0.5-5,950ha) (ha) (national level) (lbid.) 42,7
Large schemes (213-6,200ha) (ha) (national level) (Ibid.) 12,458
Potential schemes (Nile Basin) n.a.
Water Sources (In order of importance) (Bastiaansen and Perry, 2009) Rivers, lakes
Water Sources - Names n.a.
Irrigated area per household (ha) (national level) n.a.
SUSTAINABLE WATER ABSTRACTION RATES (AQUASTAT, 2000)
Renewable resources (km3/year) 30.7
Overlap 3
Surface water 30.2
ground water 3.5
Dependency ratio 3257
ACTUAL WATER ABSTRACTION RATES
Groundwater (10° m3/year) (Ndiritue and Githae, 200X) 57.21
Surface (10° m®/year) (Ibid.) 193
Total water withdrawal (km3/year) (AQUASTAT, 2003) 2.735
% of renewable water resources (AQUASTAT, 2002) 8.91
Water abstraction points
Deep Motorized borehole n.a.
Motorized borehole n.a.
Manual borehole (Ndiritue and Githae, 200X) 14,260
Protected shallow wells (Ndiritue and Githae, 200X) many
Windmill borehole n.a.
Springs n.a.
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IRRIGATION PERFORMANCE (Bastiaansen and Perry, 2009)°

Overall Irrigation performance Large Scale Irrigation (0-5) 3.6
Result Oriented Performance 3.55°
Sustainability Oriented Performance 3.8°
Process Oriented Performance 3.65°
Detailed Irrigation Performance Parameters

Water Productivity (Performance 0-5) (Rank within Nile 35(1)
Basin 1-8)

Agricultural water Productivity 3.6(2)
Crop consumptive use 25(7)
Beneficial Water Use 3.9(2)
Adequacy 3.5(2)
Uniformity 4.0 (6)
Reliability 4.9 (2)
Sustainability 3.0(8)

AGROPHYSICAL (Bastiaansen and Perry, 2009)

Irrigated crops (ha)

Maize (4,000), Cotton
(3,000), Rice (18,000),
Vegetables (26,000),
Citrus (5,000), Sugar
Cane (2,000), Coffee
(18,000) and Bananas

(1,000)
Cereal yield rainfed (kg/ha) (Nett yield) 1,374
Biomass production (satellites) (kg/ha) (Nett yield) 13,989
Cereal yield irrigated (kg/ha) (Nett yield) 6,063
Yield Increment 4,689
Net Increment 1,407

° Specific recommendations for improvement of irrigation performance, as

mentioned in Bastiaanssen and Perry (2009): No comments, however avoidance of

over-use of water, an introduction of an water saving plan and a more uniform
water distribution can help further improve irrigation efficiencies
® Referred to as good in Bastiaansen and Perry (2009), no comments for

improvement
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2 Countrywide irrigation potential

2.1 Terrain and soil

2.1.1 Relief, climate, and hydrography

The average annual rainfall in Kenya ranges from 250 to 2500 mm, while the average potential
evaporation ranges from less than 1200 to 2500 mm. The average annual temperature ranges from 10
to 30°C. From the total land area of 582,000 km?, only 16% is considered to be of high potential for
agriculture (Mburu, 2008). This high potential area receives over 1000 mm of annual rainfall and
accounts for less than 20% of the agricult ur a | l and. More than 50% of
this area. The medium potential area receives between 750 and 1000 mm of rainfall per annum. This
area occupies 35% of the agricultural land and carries 30% of the total population. The remaining part
of Kenya (80%) is classified as arid and semi-arid land with mean annual rainfall of less than 750 mm,
carrying 20% of the total population. These numbers show that the country is poorly endowed with
potential for rain-fed agriculture. The future growth and development of the agricultural sector will rely
on integrated water resources management that encompasses water harvesting and irrigation.

The land potential in Kenya can be based on agro-climatic zones or agro-ecological zones. Agro-
climatic zoning is based on rainfall amount and distribution and temperature. The main agro-climatic
zones are based on their probability of meeting the temperature and water requirements of the main
leading crops. There are many different rainfall distribution types in Kenya which make it difficult to
produce a detailed agro-climatic zone classification to cater for all variations in rainfall and
temperature. There are seven main agro-climatic zones in Kenya according to Mburu (2008), based
on the average monthly rainfall and potential evapotranspiration.

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 (see main report). The base of 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 Kenya. (Source: ASTER)

In Figure 2 the DEM for Kenya is shown. The country has flat areas in the east and north and quite
some mountains in the rest of the country. Associated slopes can be seen in the next Figure. Based
on these slope classes for each of the three irrigation types, suitability for irrigation has been
determined. It is clear that suitability for surface irrigation is somewhat restricted to the lower areas in
the east, although also in between mountains suitable areas exist.
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