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•Population (2007):   80 Million +

•Area:   1.127 million Sq. Km 

•80 % Rural population

• Diverse Geography 

•Highest pick in the north at 4620 
mt

• lowest point 115 mt below sea level 

50% of GDP, and 90% of the export 
earnings from Agriculture

Erratic Rainfall (500 – 2000+ MM)

1.    Introduction
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2. Climate trends and impact
Recurrent droughts have subjected Ethiopia to recurrent 
vulnerability 

Fig. 1: Departures of long-term summer rainfall from its long-
term average in the central Ethiopian highlands (1898-1997) 
(Source: Osman, and Sauerborn, 2002)
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Several simulation studies show that in the next 
100 years significant rise in temperature and 
significant variability in rainfall

World Bank 
Climate fact 

sheet for 
Ethiopia

•Temperature rises by 0.5 and 3.6 OC by 2070

•Considerable rainfall variability

•Northern part receives less

•20 % increase for Southern parts

•Reduction of runoff to the major rivers (Nile 
and Awash) by 1/3rd

Citations in National 
Adaptation Program 

of Action NAPA, 
Ethiopia

Rise of temperature in the range of

•0.9 – 1.1 
o

C by 2030, 

•1.7 -2.1
o

C by 2050, 

•2.7 – 3.4 
o

C by 2080 

compared to the 1961 – 1990 normal 
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3. Drought in Ethiopia
Table 1: Records of major disasters in Ethiopia

Disaster Date Total Affected

Drought 2003 12,600,000

Drought May-83 7,750,000

Drought Jun-87 7,000,000

Drought Oct-89 6,500,000

Drought Dec-73 3,000,000

Drought Nov-05 2,600,000

Drought Sep-69 1,700,000

Drought Jul-65 1,500,000

Drought Feb-97 986,200

Flood 27-Oct-06 361,600

Source: "EM-DAT: The OFDA/CRED International Disaster Database, 
www.em-dat.net
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Drought in Ethiopia
is an important feature characterizing many parts of Ethiopia for 
centuries 
references to severe famines in Ethiopia since biblical times due to 
droughts
Since the last two decades, due to early warning systems and 
progresses made in agricultural development, famines are effectively 
avoided. 
per capita deficits running between 200 and 257 kcal/day in several 
drought affected areas (Wesenbeeck, V., et al, 2009) 
Overcoming the effects of droughts stands one of the most important 
challenges for the current Ethiopian generation. 
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4.  Adapting to the challenge

Adaptation options proposed in the National 
Adaptation Program of Action 

(NAPA, 2007) Ethiopia
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.

Proposed 
Options in 
Agriculture

Enhancing 
erosion control

Climate 
information for 
land use planning 
and early warning 
systems, 

Improved 
Agronomic 
practices

Maximize biomass 
production (CO2 
and N2 fixation)

Improve 
animal 
genotype 

Improving  
grazing 
management 

Capacity building 
and institutional 
strengthening of 
the local 
community

Water 
resources 
development

Introducing 
various agro 
forestry systems 

Promotion of renewable 
energy sources 

Conservation of 
Agro biodiversity 
resources 
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Proposed 
Options in 

Water 
resources 

water Conservation 
and use of river 
basin planning and 
coordination

Flood 
control

Construction of 
reservoirs for 
hydropower, 
irrigation, water 
supply etc

Improve the 
under ground 

water resource 

Introduction 
of integrated 
watershed 
management 

Wetland 
improvement 
for recharging
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Proposed 
Options in 

Health

Strengthen 
surveillance 

system

Promote 
integrated 

vector 
control 

approach

Improve ecosystem 
management, for 
control of malaria

Strengthening 
research

Climate and 
health 

awareness, 
training and 

research

Early 
warning 

surveillance 
system 
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5. Water Harvesting: 
A viable option for food security: with emphasis on Amhara 
National Regional State of Ethiopia
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.

ETHIOPIA

12 major 
river basins

111 billion 
M3 mean 

annual flow

2.6 billion M3 

ground 
water 

potential

3.6 million 
hectare 

potential 
irrigable area 

Only 4 % 
currently 

under 
irrigation 

40 % of the arable area 
under cultivation 

Source: NMSA, 2001 

Yet sustainable food security still remains a 
challenge
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Causes for low utilization of 
the water potential

Lack of water control Infrastructure (Awulachew, et al., 
2007) 
capital intensiveness of large scale irrigation 
developments, 
limitations in trained man power in the area of water 
resources, 
limited capacity and work done so far in water-resource 
related researches, 
limited experience and capacity of agricultural extension 
agents at the grass root level, 
overall institutional limitations, and 
several others 
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Complemented

Water one of the critical pillars of Agricultural 
Development and Transformation 

Government’s 
Rural Development 

Policy

Large scale 
Irrigation 

Development

Micro-level 
water 

Harvesting
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Historically Water harvesting is not new to Ethiopia
Practiced as early as the pre-Axumite period (560 BC) 

Above ground tankers, Ponds, Haffirs, Cistern
Birka, Earthen dam, Boreholes, Shallow wells, Ella (deep 
well), Runoff diversions, are found in different places used 
for different purposes                            

(Source: Selleshi, Y. and Kedir, Y. 2005)
‘The last 10 years saw a massive scaling up of micro level 

water harvesting development in Ethiopia: particularly in 
Food insecure localities
In 2002/03, 42,000 small structures were built in Amhara 
region alone (Vol≈60 M3,)
Small river diversions, hand dug wells, ponds of different 
shapes and makes, spring developments, etc 
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Lessons from the first steps (2002/03)
Limited expertise and experience in design and 
construction at the time
the hugeness of the scale that the program was 
designed and many other several factors 
affected the quality of the work significantly
resulted in a massive positive paradigm shift in 

the perception of the critical value of water 
harvesting in the struggle against food insecurity 
amongst farmers, extension agents as well as 
politicians. 
thousands of farmers also benefited by being 

able to produce more high value crops, as well 
as by rearing animals for sale 
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Water harvesting (WH) at present
Sufficient lessons from the past
Determination at all levels to scale up WH 
Thousands of Household and Community level 
structures built annually
> 89,000 structures built in 2008/09 in Amhara 
region (ponds, small diversions…)
(Source: Bureau of Agriculture and Rural Development Annual Report)
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Lessons from Sustainable Water Harvesting and 
Institutional Strengthening (SWHISA) Project

•Six-year undertaking 

•Funded by CIDA

•Objective: Building capacity of 
Institutions involved in Water 
harvesting to strengthen farmers’
capacity in sustainable WH and use of 
water for irrigation.

•Demonstrated Participatory design of 
WH works

•Demonstrated WH structures

•Demonstrated participatory 
management of Irrigation schemes

•Supports Farmer Training centers …

•Trained Water and Agriculture Experts at 
all levels
•Trained farmers
•Undertook several diagnosis studies
•Demonstration of Watershed 
developments
•Developed guidelines
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SWHISA: Lessons and Challenges in WH :
Significant economic returns from Household water harvesting structures 
(≈350 USD) in one season (3 -4 Months)
Drip irrigation is a key input in optimization of the limited harvested water
Focus on cheaper construction materials is necessary (Recent rise in 
price of Const. materials)
Scaling up of research towards cost effective and simple designs is 
necessary
Diversified designs are necessary to fit with local conditions
Market linkages for Household level production needs some research 
focus
Capacity building at grass root level (farmers and Extension agents 
critical for success of WH works.
Enhancing access to credit to farmers for WH is also key

Harvesting and utilizing water at the household level is a 
viable approach in ensuring food security and improving 

overall livelihood of farm families in Amhara region. SWHISA
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Thank you
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