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ABSTRACT 

The water scarcity faced by the arid and semi arid parts of Rajasthan in western India 

has led to a systematic study of the water crisis and search for a pragmatic solution 

through technical intervention. The traditional water management systems respecting 

water as life force had supported and sustained the population for the past so many 

years. In the last 2-3 decades, due to changing life style, advancement in agriculture 

and rapid industrialization, the pressure on natural resources especially water has 

increased many folds. This has also resulted in groundwater mining, depletion of 

water table and pollution of water resources. 

Consequence to this situation, many related problems like regular falling of 

water level in wells, drying up of wells, saline water intrusion and drying of trees 

have occurred. The traditional systems of groundwater recharging like ponds, lakes, 

bunds etc. are unable to cope with the ever increasing water demand in the current 

paradigm of development. Therefore, technical intervention in the form of Artificial 

Groundwater Recharging (AGR) is explored to handle this acute situation. To begin 

with, a field survey in two selected area of Jodhpur and Jhunjhunu district in 

Rajasthan has been done to understand the ground realities with respect to water 

demand, available water resources and depletion status, prevailing potential and status 

of traditional water management system, awareness among the people etc. The survey 

revealed some amazing hidden facts and has also helped in finding the freshwater area 

and evaluating the suitability of various recharge methods. 

From the field survey and available literature it has been noted that channels 

provide cost effective and efficient recharge method. It has also been found that 

though the seepage quantification through channels had been studied since long but its 

application as recharge method has not yet been explored. In this study recharge 
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quantification through an array of rectangular, trapezoidal and triangular channels 

underlain by a drainage layer at shallow/large depth has been done analytically using 

inverse hodograph and conformal mapping. 

The analytical solution has been used in designing a recharge system for the 

study area in which recharge water is taken from a small stream flowing in the area. 

The runoff computation has been done by SCS (Soil Conservation Service) method 

using satellite image, maps and other data obtained from the field and government 

records. Minimum flow in the stream is allowed keeping in view the ecological 

considerations. It is interesting to note that only 0.37% area of agriculturable land is 

required for proposed AGR design which is applicable both for individual and 

common land. The proposed array of rectangular channels requires 40% less water 

spread area as compared to basins for recharging the same quantity of water 

indicating the significance of new design that permits less evaporation losses and no 

wastage of land. The space between the channels can be used for growing plants thus 

generating additional biomass for fuel, fodder, wood etc. It is hoped that proposed 

AGR design in addition to enriching the water sources, would help in generating 

employment, enhancing agricultural productivity and family income of the selected 

villages of Rajasthan. 
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