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Abstract of Thesis

This study presents a methodology for the establishment of sustainable development and management
policies for utilization Basrah coastal aquifer. Two phases were used for developing the management policies; the first
one is based on the development of flow-transport simulation model to simulate the groundwater flow, salinity
transport and seawater intrusion evaluation; the second one is based on linking the simulation model to optimization
model with application on Um-Qasr aquifer in the south east of Irag in Basrah. In the first phase, hydrogeology and
groundwater piezometry of Basrah aquifer were studied through an extensive field works for all required data and a
numerical assessment of seawater intrusion has been achieved using a 3-D variable density groundwater flow and
transport model (SEAWAT). The results of simulation model were compared with actual observation data from 12
observation wells covering all the studied area.

In the second phase of the study, 10 management (optimization) schemes for sustainable use of a coastal aquifer
exposed to seawater intrusion were developed and solved. The objective of the management models is to maximize
the total amount of water pumped from the aquifer for beneficial use, maximize the economic operation of R.O units
for the pumped water from the aquifer and optimum location, numbers and redistribution of wells. Salt concentration
of the pumped water from each of the pumping well was considered as a main constraint together with the minimum
water head which consider to control saltwater intrusion by heads balances with time. The constraint of limiting
salinity and hydraulic head for each well were applied. For the real world case, the ten multi-objective management
schemes were applied on Um-Qasr coastal aquifer. The results show that using simulation / optimization approach in
Um-Qasr region can improve planning and management policies and can give better decision for aquifer utilization.




