
lKA U, Met., F ill'.. Ari d / .(/1/(/ Agric, Sci., \'01.4, 1'1' . 43-67 ( 14lJ A .H . /1993 A .D .)

Analysis of Salt Water Intrusion in Coastal Aquifers
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AHSTRAC1 , Th e position of salt wat er-freshwater int erface in coa stal aquif­
er s is analyz ed, Governing partial differential equations are formulated by
combining Da rcy's Law and continuity equation and by using Gh yben­
Herzberg Principle and Dupuit assumptions . For the solution of the govern­
ing equations Finit e Difference Method is used . A co mpute r program based
on two-dimensional steady-state math emati cal model is utilized . As suffi­
cient and reliable field dat a are usuall y not available , the program is tested
using two simplified flows for which analytica l solutions an: available or ob­
ta inable . namely. a one-dimensiona l now in a strip aquifer with two diffe­
rent boundary conditions and an axi-symmetric radi al now in a circular
aquifer. The results revealed that there is a .good agreement between
ana lytical and num er ical solutio ns, Finally. afte r sensitivity analysis and
calibra tion. the model is applied to the lower valle y of Wadi Ha li on the
coas tal plain of Sau di Ar ab ia. The applicati on is int end ed to be an example
of a management scheme . The result s are discussed and some conclusions
a rc drawn . Limitations of the model arise from the assumptions on which it
is based . Th erefore. the ap plication of the model is limited to steady . two­
dim ension al flows in homogeneous and isotropic aquifers in coast al reg­
ions.

Introduction

In coastal regions, aquifers generally constitute a substantial part of wat er supp ly.
With increa sing urbanizati on , agricultural , industrial and othe r activities, th e need
to develop the groundwater aquifer increases. However, inadequate data and ofte n
hasty deci sion s in the development process of the aq uifer re sults in surpassing its safe
yield . T his in return results in sea water intrusion which is on e of the major problems
with regard to wat er quality in such ar eas.
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