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1. Unlocking the potential of rainfedagriculture in Ethiopia 
for Improved Rural livelihoods (ADA, 2009-2012)

2. Combating land degradation and improving productivity 
through integrated watershed management, monitoring, 
and community participation (CRPςWLE, 2012-2016) 

3. Reducing ƭŀƴŘ ŘŜƎǊŀŘŀǘƛƻƴ ŀƴŘ ŦŀǊƳŜǊǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ 
climate change in the highland dry areas of north-western 
Ethiopia (ADA, 2013-2016)

4. Strategic Interventions to Simultaneously Reduce 
Women's Drudgery, Youth Unemployment, and Ecosystem 
Degradation (CRPςWLE, 2014-2016)

5. Integrated Agricultural Production Systems for the Poor 
and Vulnerable in Dry Areas (IFAD, 2014-2016)

Χ! ǎǘƻǊȅ ǘƘŀǘ ōŜƎŀƴ ƛƴ нллфΧΦ 

When a team of ICARDA researchers visited the 
region and, together with ARARI colleagues, 
selected the watershed based on a set of criteria 
as a very promising site for research
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Χ! ǎǘƻǊȅ ƻŦ ǇŜƻǇƭŜΧΦ 
Some no longer in the 

teaméjust to mention some:

Rolf Sommer

Wondimu Bayu

Abraham Abiyu

Feras Ziadat

Debra Turner

Mohammed Boufarouaé

Many researchers not 

present todayé

Many Ethiopian and 

Austrian studentsé..

and farmers, and 

stakeholdersé



Identify challenges, demands, opportunities and research issues

Soil & water 
conservation

Watershed 
modeling

Ponds for water 
harvesting

Supplemental & 
deficit Irrigation 

crop varieties, 
diversification

Agronomic 
practices

Farm 
implements

Feeds and 
nutrition

Health

Community-
based breeding

Marketing

Combating land 
degradation

Water harvesting & 
Supplemental irrigation

Improvement of Land 
productivity 

Livestock (Goat) 
Improvement

Identify land use and management options

The first phase: problem-driven, technology-oriented

Χ!ƴ ŜǾƻƭǾƛƴƎ ǎǘƻǊȅΧΦ 
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ÁDeforestation upstream, 
accelerating erosion in all watershed

Á Water (rainfall) shortage can be 
mitigated through catchment-based 
interventions at multiple interlinked 
scales (e.g., macro and micro water 
harvesting)

Á Improved farming practices impact 
soil and water resources in a way 
that can be effectively 
quantified/modelled at watershed-
scale

Assumptions: need for watershed-scaleaction

Around 30 percent of watershed forests were lost 
between 1986 and 2007
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ÁRainfall irregularity/shortage:
Adapt agriculture to CC challenges

ÁPoor farming practices (inputs, technology, 
access to improved crop and breed varieties, 
crop-livestock integration):
Food security

Assumptions: need for improved management and soil conservation

Annual soil loss during the rainy season easily goes 
beyond 10 t/ha, and often reaches up to 20 t/ha or more. 

ÁSoil erosion, nutrient depletion: 
Degradation of natural resources



¢ƘŜ άsecond phaseέ όнлмо-2016):
From problem-driven, technology-oriented strategy, 
to a  holistic approach to watershed management

(previous) Lessons learnt:

Rural communities depend on a variety of livelihood 
strategies to meet their basic needs - these are 
interlinked, and include a suit of alternative income 
generating opportunities. 

Adopting a holistic approach allows to appreciate the 
complexity of the challenges and seek solutions through 
better focused multiple interventions. 

Farmers observing exp. trials during 
ŘŜƳƻƴǎǘǊŀǘƛƻƴ ŘŀȅΧΦέDo I need thisέΚ



Adaptation to Climate 

Change, enhanced 

livelihoods

- breeds of small ruminants

- forage crops

- crop-livestock integration

-farming implements 

and practices

-crop varieties

-Impact of SWCat plot and sub-

watershed scale (SWAT model)

-Conservation farming practices (e.g.,  

cover crops, minimum tillage, etc.)

-Introduction of fuel saving stoves

-Afforestation programs

-tree mobile nurseries

Reduced 

deforestation

Improved farming 

technologies /processes

Improved water 

management

Improved 

SWC

practices

ADA 

CGIAR

WLE_NR

CGIAR

WLE_GDR

IFAD

Impacts of CC

-Watershed simulation 

modelling under CC 

scenarios (SWAT model)

-Water harvesting and 

-Supplemental irrigation 

and crop water 

productivity

-Increased women and 

community participation

- Value chain development



On going: bio-economic modeling. Building on the datasets generated so far, from 
hydrology records to household data. 

The aim of the bio-economic-model is to analyze system dynamics, productivity and 
constraints at the watershed scale, and to simulate socio-economic impacts 
determined by climate and land use scenarios. 

Integration in field options: research on integration of improved practices, to achieve 
cumulative advantages. 

More integrative modelling frameworks to support upscaling

Increase adoption by farmers, and better extension processes, to generate Impact

¢ƘŜ άThird phaseέΥ ǿƘŀǘΩǎ ƴŜȄǘΚ

From the holistic approach towards
integrated options andsystem approach

Χ! ǎǘƻǊȅ ǘƘŀǘ ŎƻƴǘƛƴǳŜǎΧΦ 

Where 
we are

Where 
we aim 
to go



Automatic monitoring at the outlet of 
watershed and two sub-watersheds 
(stone bunds- treated and untreated)

Plot scale measurement in SWC 
(stone bunds-) treated and untreated

Long term monitoring 
(2011-ongoing) of erosion and runoff

Impact of soil 
conservation 

measures (stone 
bunds) on runoff 

and erosion: 
advanced 

measurement 
infrastructure at 
plot and (sub-) 
watershed level 

Χ! ǾŜǊȅ ǇǊƻŘǳŎǘƛǾŜ ǇǊƻŎŜǎǎΦΦ


