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ABSTRACT

The Lampang basin is a structural intermontane basin located in northern
Thailand. Groundwater usage in the basin is increasing because of city expansion and
economic development. To avoid severe environmental effects, it is essential to determine
the groundwater system and to evaluate the safe yield of groundwater resources. The best
available tool for assessment is a numerical groundwater model. This model involves
comprehensively evaluating and quantifying the groundwater resources of the basin and
determining the effect of increasing groundwater usage.

The study developed a conceptual model of groundwater flow that was
transformed to a numerical model. Processing Visual MODFLOW (version 2.8.1) was
applied to simulate the three-dimensional groundwater flow model for assessment of the
resource potential and for prediction of future impact under different scenarios. The
groundwater flow model was simulated under both steady-state and transient conditions.
The model has three layers: a Holocene unconsolidated sediments aquifer, a Pleistocene

unconsolidated sediments aquifer, and a Tertiary unconsolidated and semi-consolidated
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sediments aquifer. The steady-state simulation was calibrated by matching the simulated
head and observation hydraulic heads measured in the year 2000. Transient simulation
calibration and verification used the observed head data from 21 observation wells
derived the years 2000 to 2005. The transient simulation estimated the net groundwater
recharge to the basin as 52,000,000 cubic meters per year, or about 6 percent of the
average total annual rainfall. The impact of groundwater extraction for the period 2005 to
2015 was predicted by four different groundwater exploitation scenarios. The first
scenario used the present pumping rate and shows that abstraction does not affect
groundwater table depletion. The second scenario doubled the year 2000 abstraction and
had high depletion in the simulated heads. Result shows in high drawdown especially in
the peripheral of the basin and maximum drawdown in the Tertiary aquifer. The third
scenario increased abstraction rate to meet a continuously increasing rate of water
demand. This causes depletion in simulated head, being only slight in the Holocene
unconsolidated sediments and Pleistocene unconsolidated sediments aquifers and high in
the Tertiary unconsolidated and semi-consolidated sediments aquifer. The fourth scenario
assumed sufficient surface water supply for municipal and irrigation areas but no
pumping in these areas. This results in an increase of simulated heads where pumping
was stopped and the simulated recovery heads of year 2015 was no different from the
initial heads in the year 2000. The study indicates that groundwater abstraction during the
years 2000 to 2005 was not greater than the groundwater recharge and safe yield of the
basin groundwater resources. The modelled potential groundwater resources of the basin

have a sustainable annual yield of about 10,000,000 cubic meters.



