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Summary: Climate change has a potential to impact rainfall, temperature and air humidity, which have 
relation to plant evapotranspiration and crop water requirement. The purpose of this research is to assess 
climate change impacts on irrigation water demand, based on future scenarios derived from the PRECIS 
(Providing Regional Climates for Impacts Studies), using boundary conditions of the HadCM3 submitted to 
a dynamic downscaling nested to the Hadley Centre regional circulation model HadRM3P. Monthly time 
series for average temperature and rainfall were generated for 1961-90 (baseline) and the future (2040). The 
reference evapotranspiration was estimated using monthly average temperature. Projected climate change 
impact on irrigation water demand demonstrated to be a result of evapotranspiration and rainfall trend.  
Impacts were mapped over the target region by using geostatistical methods. An increase of the average crop 
water needs was estimated to be 18.7% and 22.2% higher for 2040 A2 and B2 scenarios, respectively. 
Objective – To analyze the climate change impacts on irrigation water requirements, using downscaling 
techniques of a climate change model, at the river basin scale.  
Method: The study area was delimited between 4º39’30” and 5º40’00” South and 37º35’30” and 38º27’00” 
West. The crop pattern in the target area was characterized, regarding type of irrigated crops, respective 
areas and cropping schedules, as well as the area and type of irrigation systems adopted. The PRECIS 
(Providing Regional Climates for Impacts Studies) system (Jones et al., 2004) was used for generating 
climate predictions for the target area, using the boundary conditions of the Hadley Centre model HadCM3 
(Johns et al., 2003). The considered time scale of interest for climate change impacts evaluation was the year 
of 2040, representing the period of 2025 to 2055. The output data from the climate model was interpolated, 
considering  latitude/longitude, by applying ordinary kriging tools available at a Geographic Information 
System, in order to produce thematic maps.  
Summary of Results: The increase in irrigation water needs is demonstrated by a thematic map, which was 
built considering differences from baseline to 2040 water requirements. It is slightly more intense for B2 
than A2 scenario as showed in Figure 1. This may be explained by the model projected rainfall decrease, 
which is greater for the B2 than for A2 scenario   (37,3% and 30,9%, respectively) and a moderate 
evapotranspiration increase (2,2% e 3,1%, respectively), due to higher future  projected temperatures.   
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Figure 1 – Estimated changes on annual irrigation requirement for 2040 A2 and B2. 
An annual increase of 247 mm and 294 mm (18.7% and 22.2%) on irrigation water requirements relative to the 
baseline period have been projected for 2040, scenarios A2 and B2, respectively (Table 1). 

 
 1961-90 2040 

A2 
2040 B2 

Minimum -90.6 498 246 
 Maximum 1,545 1,766 1,833 

Mean 1,323 1,570 1,617 
Standard 
Deviation 

247 207 258 
    Table 1 – Annual irrigation water requirement (mm)   
 
Conclusion: Irrigated agriculture sector in the studied area may become more water demanding once climate 
change is predicted to increase irrigation water requirement, due to positive trends in evapotranspitation and 
negative trends in rainfall.  Water management will play an important role on preventing water scarcity in 
the region derived from climate impacts, thus constituting an important mitigation factor.   
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