
Chapter 7 

It is pertinent to remark that the problem of waterlogging and salinity 
Sis not unique to West Pakistan. Similar problems occur in every irrigated 
area where insufficient amounts of water are applied to lands that have 
high evapotranspiration rates and inadequate provision for drainage. Two 
factors, however, combine to make the problem in the Indus Plain especially 
formidable: (1) the vast size of the area; and, (2) the hydrologic connection 
and interaction of all parts of the system. It is the purpose of the next 
section to elucidate these hydrological interactions and in the following 
sections to develop and substantiate those features of our plan which 
pertain to utilization of the water resources.  

Hydrologie and- Soil Parameters Used in the Water Budget 

Before proceeding to the detailed analysis of the water and salt balance, 
and associated problems of the hydro-agronomic regime of the Indus 
Plain, some prefatory remarks are made to explaiin the use made of 
various hydrologic and soil parameters. Rainfall, runoff, temperature, 
water quality, and soil structure parameters vary over a wide range in 
this vast area as shown by many previous investigations. H owever, in 
some regions the data are imprecise or lacking. We have made a careful 
study of hydrological studies and analyses that have been carried out over 
a period of several decades for a variety of purposes. In some instances 
we have re-examined the original data using new methods of statistical 
and hydrological analysis that have been developed since the original ob 
servations were made. From this phase of our investigation the following 
points are pertinent: 

1. There are no reliable average values of parameters, such as soil 
permeability and porosity, that are applicable to the entire region.  

2. Moreover, even if such averages were available, it certainly does 
not follow that they could be used in any valid way to formulate the 
design of a typical project area. In fact a project design based on 
over-all averages of rainfall, runoff, temperature, on mean rates 
of ground water recharge, and on median values of soil permeability 
and porosity, would be a distorted design and not "typical" in any 
meaningful sense of the word. This follows from the complex way 
that the hydro -meteorological and soil parameters appear in the 
mathematical models of water movement and use. In many 
applications it is appropriate to use a statistic other than the 
arithmetic mean. For example, in estimating canal diversion that 
may be expected with added surface storage the fourth decile of 
runoff is a more useful design parameter than the mean or median 
value of river discharge.  
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