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ABSTRACT



The Kingdom of Saudi Arabia is located within the arid and semi-arid zones,
groundwater (renewable and non-renewable) is a major resource, the kingdom
has natural reservoir from non-renewable groundwater with different quality,
contribute significantly to agricultural development. The renewable
groundwater is one of the major supplier for drinking water and contribute in
socio-economic and environmental development. However, this resource is
exposed to the depletion, pollution and salinization due to poor management
and the pressures by users. The research aims to contribute to assessing the
levels of the groundwater management in Wadi Al-Leith and design
mathematical model as an advance technical tool to groundwater management.
When assessing the level of groundwater management in Wadi Al-. Leith
through using the World Bank framework to assess the level of groundwater
management, it illustrated that groundwater management interventions are the
minimum of what is required. A mathematical model to.simulate aquifer in
Wadi Al-Leith has been built. The calibration has been. using the available
exploitation data from 1990 to the beginning of 2014.and groundwater levels
data for 2007 and 2014, considering that what before 1990 was the steady state
due to available data, the modeling is running for four periods, where six years
for each period. The mathematical model has been using to assessment the
future scenarios of groundwater status to 2037. Its results illustrated if the
groundwater withdrawal increased about 20% from what it was in 2014 due to
demand increasing, it will lead to_the seawater intrusion in 2031. But in case
using the modern irrigation methods and efficiency raise of irrigation about
60% in addition to the use of treated water which estimated at 15,000 m3/day to
irrigate the farms nearby the treatment plant, it would lead to the withdrawals
reduction, especially in the farms nearby the plant, raise the groundwater levels
and thus there is no seawater intrusion. Using the mathematical model in Wadi
Al-Leith is to.achieve an advanced stage in the resource estimation, especially
when linked. it with decision-making, this is one of the proposed
recommendations.

Keywaords: Wadi Al-Leith, Renewable and Non-renewable groundwater,
Groundwater management, Mathematical modeling, Seawater intrusion.
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