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INTEGRATED MODEL OF REGIONAL GROUNDWATER BASIN

In this 8tudy the flow System is separated into the un-
saturated zone's one dimersional Green and Ampt model for
simulating the recharge and the Saturated zone's non linear Bons-
sinesq equation to incorparate the tesponse of water table
aquifer to the recharge, This simplified model is succesfully
handle the siow response of water table to natural recharge and a
good approximation of outflow discharge was compared to the in-

tegrated model of Oak Ridge Naitonal {ORN) Laboratory, U.5.a.




INTRODUCTION

Natural recharge refers to the amount of soil moisture recharging
L
the watertable and is the pPrimary mechanism for repligishing the

underground water reservoir and subsequent outflow discharge.

The amount of recharge depends mainly on pPrecipitation event and
its distribution, soil types, land use and topography of the
area,

As a result its magnitude varies with time and space. This

phenomenon occurs significantly in a regional groundwater system,

Unsaturated flow case -~ The Green and Ampt equation

The differential equation for the downwards movement of the sharp

draining front may be wri:ten

dz

0 Yoo R R (n

dt

Solution of eq. (1) may be written

h
¢ 222, f In I+ (v )X ve - 7) (2)
(v L) VL-YmrfﬂL

Equation can be used to calculate the flux to the water table,

Aguifer response to techarge

The non linear partial differential equation of parabolic type
(Bonssinesq 1904 ) is used to describe the response of water table

aquifer to patural recharge and of the form

U‘,;?

' il 3h R S Jh
4”/ I (hx ﬁ;) ‘¥ {x,t) X m (3)
X is the horizontal coordinate,
t time,
R rate of recharge,
K hydraulic conductivity, and
S specific capacity.
3
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DYSCHARGE - gm/2 min
Equation {3} soclived using implicit finite defference technigue. ‘ :
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The model was simple and had reduced the data input, The solu- * 0
e
tion procedure was direct and had no numerical in stabilities & ?3
» Iy b
(i.e. time and Space could be enlarged) and seemed to have g ig
handle the water table response aatisfactorily. .5"4 g
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