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Objectives: The SHIVA-ANR project (2009-2013) 
aims at estimating the vulnerability of farmers to 
both climate and human changes by 2030 and 2050, 
assessing the impacts of vulnerability in terms of 
costs and/or benefits and evaluating the possibilities 
to modify rural vulnerability trends through adapted 
water management policies or initiatives. 

The project focuses on hard rocks  
area of South-India as in this  
geological context, both surface  
and groundwater resources are  
naturally limited. It also targets  
farmers’ population as they are the  
main water users of the area and  
they rely exclusively on  
groundwater for irrigation. By the  
end, the area covers the semi-arid  
zone of South-India, with a rainfall  
gradient from 1100 mm to 600  
mm.  
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original and downscaled 
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for the A2 scenario 
(2046-2065) over 
southern India. 

Method and Results: 
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•Hydro-geological survey 
322 Dugwells, 30 Borewells with resistivity logging 
Saprolite thickness 
Fissured layer thickness 
Water level recorded in 200 bore well (nov09, 
June 2010) 

  Spatial potential GW storage 

Soil Water Assessment Tool 

Hydrological Response Unit 

Crop succession + soil type 
Village scale 

Groundwater Storage 
 capacity 
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Water Harvesting System 

Irrigated HRU water 
budget  under climate 
variability is calibrated on 
field observations and 
literature estimates. 

Annual groundwater budget against climate variability and 
water extractions 

Herfindhal Index: 

H=ΣPi
2 where  

Pi= Ai/ Σ Ai ; Ai area under 

ith  crop. Crop diversification is 
measured by (1-H). 

Crop diversification decreases with growing groundwater availability 

•Hydrology 
No permanent river, monsoon runoff is: 
Stored in tanks 
Cascading from upstream to 
downstream tanks 
Discharged at the outlet as overflow 

  Water harvesting system 

Future climatic extremes 
frequency and amplitude will 
cause worst limitations of 
pumping in some areas. From a 
homogeneous Climate change, 
Groundwater extraction shows 
spatial opposite trends: from an 
increase to a decrease by around 
20mm/year of the local annual 
extraction. Vulnerable areas to 
Climate change are identified in 
term of irrigation 
apportionment. 

Farmers’ vulnerability to global change in South-India is described through 63 components characterizing 
farmers’ sensitivity and adaptation capacity to global change. They are organized into a hierarchical matrix. 
Local experts (government, NGOs, research areas) carried out a weighting procedure through pair wise 
comparisons according to Analytic Hierarchy Process. A vulnerability score is calculated for each situation. 

WWW.SHIVA-ANR.org 
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