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By 2050, more than 59% of the world population will live in areas with limited water storage in 
rivers and aquifers [1]. When competing demands for freshwater exist, domestic and industrial 
uses will  likely reduce the water available for agricultural purposes [2]. The World Bank’s new 
water resources strategy emphasizes investments for increasing water storage structures [3]. 
Considering the monetary investments required, and adverse environmental impacts of 
constructing large reservoirs, on-farm reservoirs (OFR) could be a more viable option to meet 
agricultural water demands.  

 
 

1. For West Bengal, India, both experimental and prediction results have shown that converting 
rainfed land into an OFR system can increase the soil moisture of cultivated land by 
providing supplemental irrigation, and the OFR can potentially be used for fish cultures. 

2. For Fort worth, Texas, U.S., results show that soil moisture of cultivated land can be 
increased in the OFR systems, however, water may not be available for fish cultures and 
multiple supplemental irrigations due to comparatively low rainfall.   

 
 

1. For Texas, US, field experiments for an OFR feasibility study would be useful to verify the 
model results.  

2. The OFR systems will impact the hydrology at the watershed scale. The integration of this 
OFR model into a watershed scale model would be useful to predicting changes in 
hydrology at the watershed scale. 

3. Further work is needed to determine the impacts of the OFR on downstream water quantity. 
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Develop a water balance model for estimating the water storage in on-farm reservoirs (OFR). 
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To test the feasibility of OFR systems, eighteen 
field-scale OFRs were designed in India [4] in a 
rainfed area. Rain water harvested in the OFR 
was used for supplemental irrigation to rice and 
mustard crops, and for fish cultures in the OFR. 
Economic analysis of the OFR system has 
shown that the OFR can increase the farmer’s 
income by increasing crop yields as well fish 
cultures (an extra source of food). the table 
shows the increased crop and fish yields in the 
OFR systems.   
Systems Rice  Mustard Fish in the OFR 

Rainfed Yield  
2650 kg/ha 

Yield  
600 kg/ha 

NA 

OFR Yield  
3740 kg/ha 

Yield  
660 kg/ha 

Yield  
755 kg/ha 

Increase (%) 41.1 10 100 

Benefit cost ratio = 1.28 
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Modeling results 
Predicted soil moisture and OFR water level for India (left) and US (right) 

Uncultivated area = 10 ha  
cultivated area = 1 ha 
OFR area = 6 % of 
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OFR area = 6 % of 
uncultivated area (0.6 ha) 
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