
ICARDA’s research in targeted 
agro-ecosystems: the water 
benchmarks
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the Dry Areas (ICARDA), Aleppo, Syria
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Annual renewable water resources (m 3/capita)
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A water crises ahead !!!!
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• Water scarcity
� Projections alarming

• Climate change
� Drier 
� Extreme events
� Drought

• Less water for agriculture
� More food needed

• Consequences
� Social, economical, conflicts



New water … limited !!!!

� Surface, mostly tapped

� Ground, over exploited
� Marginal-quality, small 

amounts, environment, 
health

� Desalination, costly, 
environment, transport

� Water transfer, cost and 
politics

Water table at Tel Hadya
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Storage

Irrigation

Precipitation

Efficiency: real or paper losses??

Runoff
recoverable

Transpiration

Evaporation
Losses

To ground water
recoverable

Deep percolation
Drainage
Partially recoverable
Quality losses

Seepage
recoverable



Irrigation efficiencies

� Reflects irrigation 
performance 

� Ignore recoverable 
losses

� Does not reflect 
productivity



Water productivity: the concept
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Scales and drivers to increase WP

� At the basin level:
� competition among uses (Env., Ag., 

Dom.)
� conflicts between countries
� Equity issues

� At the national level:
� food security 
� hard currency 
� sociopolitics

� At the farm level:
� maximizing economic return
� Nutrition in subsistence farming 

� At the field level:
� maximizing biological output



Biological WP kg/m3
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Nutritional WP Protein gr/m3
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Economic Wp $/m3
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Potential WP improvements

� Reducing evaporation

� Improving 
management

� Enhancing genetic 
resources

� Great potential in 
developing countries



Major agro ecosystems
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Rainfed agro-ecosystem

• Rainfall >250 mm
• Dry farming / crops and fruit 

trees
• Soil water stress/dry 

spells/low inputs 
• low yields – great potential
• Green-blue water issues



Rangelands agro ecosystem 
(Badia)

• Rainfall 100-250 mm
• Degraded rangelands
• Water / wind erosion
• Overgrazing
• Land tenure issues
• Vague policies
• Weak institutions



Irrigated agro ecosystem

• Negligible rainfall
• Low water productivity
• Cropping patterns
• Salinity problems
• Water valuation
• Weak institutions
• Marketing issues 
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Approaches

• Partnership with NARS

• Community-based
• Participatory

• Integrated
• Scaling out

ICARDA



Rainfed Benchmark
Supplemental irrigation

• Early sowing

• Deficit irrigation
• Water valuation

• Optimization SI 
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Badia Benchmark 
Water harvesting
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Irrigated benchmark

• Deficit irrigation at 
wide furrows 30% 
water savings

• Management of saline 
water and soils

• Rapid adoption of 
raised beds

• Water user 
associations involved



Tradeoffs between water and land 
productivity

y = -0.4278x2 + 4.7328x - 0.543

R2 = 0.7611
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Towards a change !!!

� Land: from subsistence 
farming to market oriented

� Water: from maximizing 
yield to maximizing water 
productivity

� Policies: from re-active to 
pro-active

� Institutions: from top down 
to involving and 
empowering farmers’
communities
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Thank you


