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ABSTRACT

A groundwater simulation in the Greater Chiang Mai Area (GCMA) was conducted to
provide of hydrogeological data for use in a groundwater resource management scheme. The
parameters considered inciuded the groundwater level, the flow direction, the groundwater
balance, the safe yield and other parameters of the aquifer.

This study simulates in heterogeneous and anisotropic conditions for the GCMA by
using the MODFLOW code. Visual MODFLOW version 2.8.1 used for pre-processing and post-
processing. The GCMA overlays the Chiang Mai basin with sediment in Quaternary and Tertiary
on Paleozoic rocks. The vertical differentiation, of the aquiferous units, is highly heterogeneous.
The sediment pattern is to a large degree controlied by vertical tectonic movement at the opening
of the basin. This has created a mosaic of tectonic blocks. From the lithologic log, can conclude
that the sediment is sand and gravel base with clay cover, but that the sediments cannot be divided
into continuous layers.

The direction of the groundwater flow in the model is equivalent to the conceptual

model setting. That is, the regional flow flows from the recharge area along the perimeter of the



boundary of the model, to the discharge area in the central part of the basin. The groundwater
flow eventually is discharged out of the study area in the southemn part at Saraphi District

The groundwater balance in GCMA was assessed with the MODFLOW model in a
steady state condition with the July 1996 data. The recharge from rainfall is about 1 percent of
totél rainfall in city area, and about 3-8 percent of total rainfail in the rural area. The recharge
from the main supply loss in the city area is about 35 mm/year or all around 116,980 msfday. The
evapotranspiration in the city area about 10 percent of the evaporation from class A pan, and
about 50 percent in rural area or about 26,181 mB/day. The groundwater abstraction rate is around
21,905 m’/day.

The steady state simulation shows good agreement with the concéptual model.
However, the result of the 1-year transient state simulation shows an error in the pattern of the
fluctuation of the groundwater level by season change, in some observation wells. The
groundwater level pattern from the transient state simulation increases with time, but does not
decrease with season change. Consequently, the error is increasing with time and the model
cannot be use for predictions. Corrections have been made in the simulation by allowing the
groundwater to leak through the bottom of the model to lower aquifers. Improvement in the
results were obtained with this modification in the model when compared to the observed water
level data at the CMM2 well in Chiang Mai. Varying the amount of leakage through the bottom
with time may further itnprove the simulation results.

The main reason for the error, was the lack -of the critical data. That_ is
hydrogeological data, well observation data, rate of groundwater abstraction data and,
hydrological data, were areas in which inadequate data was available. Further when we set the

boundary conditions and estimated the input parameters we introduced too much error.





