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ABSTRACT

The Bang Pakong river basin, located in the eastern part of Thailand and
covering an area of approximately 8,614 km? is a complex and heterogeneous
groundwater system. Groundwater was the major source of water supply used in the
basin for both agricultural and industrial purposes. Therefore, it is necessary to
accurately assess groundwater potential of the basin to better manage water resource
in the future. In this study, a groundwater flow model was constructed and executed
using MODFLOW program. The model was calibrated using automatic parameter
estimation algorithm called PEST and parameter sensitivity analysis was analyzed

using both traditional and derivative methods. The calibrated model was then used to



Vi

assess basin’s groundwater potential and the associated uncertainty in water budget

calculation was determined using Monte Carlo method.

The model simulation result showed comparable hydraulic head distributions
between measured and model-simulated values. The root-mean-square and
normalized root-mean-square error were 15.5 m and 5.3 %, respectively. The most
sensitive parameters of the flow model were recharge rate and hydraulic
conductivities. The water budget calculation gave the total in-flow or out-flows of the
basin of 120.7 Mm?®/yr with an uncertainty of +40.8 Mm?®/yr. High uncertainty arises
from the uncertainty in parameter values of the model especially the riverbed and
general-head conductance. A map showing areas or locations associated with high

uncertainty in head measurements was also produced from Monte Carlo analysis.

This study has illustrated the advantage of Monte Carlo technique that helped
quantify model uncertainty for supporting the decision-making in groundwater
resources management. It is recommended that uncertainty analysis in groundwater
flow modeling should be performed on a routine basis so that a statistically reliable
bracket of groundwater potential or safe yield at some confidence level could be

obtained.
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