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Nature of Changing Climate in the NENA
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• Temperature is more dynamic than Precipitation under  Climate 
Change.

• Hot Spots of Temperature Increase: Turkish and Iranian highlands, 
Niger, Chad, South Egypt

• Hot Spots of Ppt Decline: Maghreb region Morocco, Algeria, Tunisia

Trend of Mean Annual Temperature

Trend of Annual Precipitation

MAT change (2100-2000)

Trend of Vegetation Dynamics



Rain Water Harvesting

• A method of water conservation in arid and semi-arid regions, where rainfall is either 
not sufficient to sustain a good crop and pasture growth, or where, due to the erratic 
nature of precipitation, the risk of crop failure is very high 

• Water harvesting can be accomplished through in situ harvesting, soil conservation 
methods, and increasing infiltration for the recharge of groundwater
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How the Landscape Hydrological Cycle Needs To Be 
Adjusted to Enhance RWH?

[Input] – [Output] = ∆𝑆

[Precipitation] - [Runoff+ ET] =∆𝑆

[Rain+Snow] - [Runoff+ ET]= [∆𝑆sat+ ∆𝑆unsat]

[Rain+Snow] - [Rbase + Rsurf+ ETunder + ETover]= [∆𝑆sat+ ∆𝑆unsat]

To enhance RWH, the question to be asked to a reliable model is : What process I need to manipulate to enhance the ∆𝑆

• Reduce the ET losses    (landuse change, agronomical changes, reforestation, etc)
• Reduce the Runoff losses  (increase soil infiltration, increase surface roughness)
• Reduce both ET and Runoff
• Increase Soil Storage (increase Capacity, increase infiltration, increase OM)

Optimum Adjustment of the following



The Web-based Platform for RWH Potential Mapping



www.mena-rainwater.org



Cloud Computing Enabled Dynamic Platform



Cloud Computing Enabled Dynamic Platform





Impact: RWH has been included as an intervention 
in the World Bank CSA investment blue print for 
Iraq, which was lead by ICARDA

Multicriteria-based RWH Potential Zonation



Concluding Statements…..

1. All Climate Adaptation in MENA should have Water as the fulcrum.

2. Rain Water Harvesting as a Climate Adaptation is still in the nascent stage and needs attention. It is quite
relevant for the MENA region.

3. Identifying context specific RWH interventions need integrated analysis at the landscape/ watershed scale
with a systems approach

4. A web-based platform has been developed to map the RWH potential zonation and other spatiotemporal
analysis focusing on the MENA region. This may help the countries develop RWH as a policy in climate
adaptation endeavours.

5. RWH (or RW Conservation or SW conservation) can be manifested by ET losses,  Runoff losses or 

Storage Capacity and hence ΔS. But it has to be optimized.
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[P] - [R+ ET] =∆𝑆

Optimum actions 
at the local scale is 

the one that has 
lowest ET and R 

losses at the 
watershed Scale
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