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Abstract 

Inter-basin water transfers (IBWTs) provide a way to manage water scarcity in the presence 

of considerable regional differences in water supply and demands between two basins. We 

investigate the role of groundwater development in reducing reliance on inter-basin water 

transfers for monsoon-dominated basins in Southern India. We evaluate an IBWT scheme in 

Southern India named the Inchampalli-Nagarjuna Sagar (INS) link for transferring water from 

the Godavari river basin (Inchampalli reservoir) to the Krishna river basin (Nagarjuna Sagar 

reservoir). We formulate a multi-objective decision problem to evaluate the impact of the 

INS-IBWT megaproject with and without conjunctive use of groundwater. Groundwater 

development in the command area of the recipient Nagarjuna Sagar reservoir is simulated 

using artificial recharge scenarios considering the hydro-geology of the region. The 

objectives used to evaluate the generated alternative water transfer strategies are 

reliability, resilience, and vulnerability of demand satisfaction, reliability of high flow 

exceedance, and minimum environmental flows. Two variants of the decision problem are 

used to understand the effect of artificial groundwater recharge on resultant transfer 

strategies. The first variant includes an artificial recharge module coupled to the IBWT 

surface water balance model (Recharge formulation), while the other does not (no-recharge 

formulation). Results show that for the same range of water transferred, the range of 

demand deficits averaged across both donor and recipient basins across all the Pareto 

optimal strategies are reduced by 50% in the recharge formulation compared to the no-

recharge formulation. Regional sensitivity analysis is performed to identify the months in 

which transfer volume is highly sensitive to performance metrics. It is identified that the 

transfer volumes in the post-monsoon months are most sensitive to the system-level 

performance. Our analysis highlights the contradictory role played by groundwater 

development in reducing the reliance on inter-basin water transfers for monsoon-

dominated basins. 
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