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ABSTRACT

Hat Yai city is the center of business, commerctal, education and industry in
Songkhla Province, southemn Thailand. Since the surface water is limited, groundwater retrieved
from aquifers under Hat Yat Basin is an important water source in the area. Overpumping may
effect the groundwater balance resulting in water level. Thus, simulation of groundwater flow,
analysis of the inflow and outflow and evaluation of groundwater are essential. Numerical

analysis of groundwater flow model is conducetd using groundwater flow model.

Hat Yai Basin is the intermountain groundwater basin in Tertiary, found to be
underlain by thick quaternary deposits. The deposits compose of a sequence of alluvial sediments,
having a thickness, forming multi-layer aquifer systems. There are two major aquifers seperated
by a low permeable clay which acts as aquitard in the conceptual model. The upper layer is
considered as unconfined to semiconfined aquifer. The middle layer is treated as aquitard

formation, while the lower layer is defined as confined aquifer.

The study consists of collecting the secondary data, hydrogeological mapping
and water level 8 times from April 2002 to April 2003 for the calibration and in February 2004
for the verification. Assessment of groundwater utilization of the villages and industrial sector
were also conducted during the study. Subsequently, the Visual MODFLOW Version 2.8.1, a
three-dimensional model, was selected as a tool for simulating steady and transient states of

groundwater flow, Then, this model was applied to evaluate the water balance.

The direction of the groundwater flow is from the recharge area along the
perimeter of the model boundary in the east, the west and the south to the center part of the basin

at Amphoe Hat Yai; then flows to the north and discharge out to the Songkhla Lake. The total
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inflow is 269.25 million mif‘yr, consisting of 136.82 million mafyr saturated within aquifer,
recharge of 120.39 million mjfyr, groundwater inflow from consolidated aquifers of 10.46 million
msi‘yr and river leakage of 1.59 million msz’yr. The outflow consists of groundwater discharge of
131.63 millicn msf'yr, groundwater outflow to consolidated aquifers of 12.13 million mja’yr,
pumpage of 16.55 million msfyr, leakage to the river 108.64 million mafyr and groundwater
outflow to Songkhla Lake of 0.31 million msiyr, total outfolw is 269.25 million msf‘yr. [t was also
found that the pumping rate at more than 3 times of the pumpage in 2000 (49.66 million m";’yr)

makes the groundwater level decrease more than 2 m which exceeds the established criteria.
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