
Chapter 7 

38.0 maf per year of prewar diversions and 35 percent 
losses (observed average loss to ground water) due to 
canal seepage (38x0.35 = 13.3 maf/yr); and (ii) the 
product of 1.5 feet per year, the historic average rate of 
rise of the ground water table in the region, and 30 million 
acres, the areal extent of the aquifer in the Punjab and 
Bahawalpur, and an estimated soil storage coefficient of 
0.25 (1.5x0.25x 30 = 11.3 maf/yr). During the period 
of rise the distribution and the volume of water diverted 
were smaller than projected for the first level of develop
ment and therefore a larger recharge from the distribution 
system may be anticipated.  

[(45/38) 11.3 = 13.4 maf/yr.] 

(c) Net surface flow to crops, 24.3 maf/yr 

(45-6.8-13.9 - 24.3).  

2. The recharge of the ground water in the Former Punjab and 
Bahawalpur has four components as follows: 

(a) leakage from canals and branches, 13.9 maf/yr. This 
quantity does not vary appreciably with the depth to the 
water table. When the water table is high -less than 
ten feet from the surface -leakage will be somewhat 
smaller with flat gradients in the soil transverse to 
the axis of the canal limiting the rate of flow. At 
ground water depths greater than twenty to thirty feet 
the gradient becomes nearly vertical and the flow rate 
will be controlled by hydraulic friction in the fine silts 
and organic debris at the bottoms and sides of the canals.  

(b) seepage of rivers to the water table, 2 maf/yr. The rivers 
appear to be poorly connected to the ground water with 
downward percolation inhibited by numerous horizontal 
lenses of relatively impervious materials. There is 
considerable uncertainty as to the precise amount of 
recharge that will be available from this source when 
the water tables are lowered fifty feet or more. In the 

water budget a long-term average rate of recharge of 
2.0 maf/yr from the rivers is assumed.  

(c) rain throughput to ground water, 1 maf/yr. When the 
water table is lowered the throughput from rain will 
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