
Chapter 71 

of tubewell effluent; and (iv) the pumping pattern and rate within the 

project.  

The basic equation commonly used for analysis of the movement of 
ground water is similar in form to that for the unsteady two-dimensional 
flow of heat in a plane, with a given pattern of heat sources and sinks and 
with conductivities and heat capacities that are different in different regions 
of the plane, 
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Where h = depth. of the water table in feet..  
S = coefficient of storage of the aquifer.  
T = transmissibility of the aquifer in square feet per year. The 

parameter T is a measure of the porosity and effective depth 
of the aquifer.  

Q = the net rate of pumping (pumping minus recharge) in cubic feet 
per year per square foot.  

The assumptions underlying the application of this differential equation 
to problems of viscous flow in porous media are discussed by Jacob.(13 ) 
The principal limitations of the formulation relate to the assumptions that 
recharge and evaporation rates are independent of the depth h, and that 
the stream lines are essentially horizontal. In regions near wells and 
canals where the vertical component of flow is not negligible and where the 
permeability of the soil is markedly anisotropic, equation (7-1) must be 
replaced by more complex formulations in order to simulate the flow patterns 
more realistically.  

Computer Solutions of Ground Water Flow Problems 

Solutions of equation (7-1) and other more complex non-linear equations 
for ground water flow for complicated geometries such as those in the 
aquifer of the northern Indus Plain are best obtained by analogue and digital 
computers. Analogue computers have the advantage of being able to deal 
with large areas of irregular shape and with complex patterns of pumping 
and recharge over long spans of time. Digital computers are able to handle 
conveniently the non -linear relationships obtaining between recharge and 
ground water depth, and non-linear and non-stationary relationships between 

(13)C.E. Jacob, En gineering Hydraulics, Ed. by Hunter Rouse, Chapter 5, 
John Wiley and Sons, 1950.  
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