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The Bang Rakam sub-district, Phitsanulok province in Northern Thailand has encountered the challenges of aquifer depletion due to excessive water demand and intensive water resources development to support agricultural activities in the recent decade. The study area is located in the upper Chaophraya groundwater basin which is fluvial deposits of fine to coarse-grained sand with a thickness of 12-15 meters performing as the main aquifers. The groundwater level has declined more than 10 meters in some areas. The Managed Aquifer Recharge (MAR) through shallow constructed boreholes has been driven in the area since 2020 by the Department of Groundwater Resources (DGR) to restore the groundwater balance and improve water security. However, the assessment of the MAR system was conducted merely in small-scale field tests while regional understanding of the MAR in the Bang Rakam is limited. Therefore, a numerical groundwater model was created to broadly assess the efficiency of artificial recharge and gain a more hydrological understanding of the groundwater system in the Bang Rakam sub-district.

The information on hydrogeology, precipitation rate, land cover, and average temperature were analyzed by GIS-based method to build the fundamental assumptions. Recharge estimation was conducted by applying the curve number method. The precipitation rate was modified by modification factors relating to geological units and land cover to the natural recharge. The Blaney-Criddle’s equation is used to estimate the volume of effective evapotranspiration. Then, the groundwater flow system in the Bang Rakam was simulated by MODFLOW in a Three-dimensional model and calibrated by the set of observation boreholes in the study area. 45 shallow constructed boreholes in the model domain were assigned by drain return package (DRT) which allows for a simulation of the recharging process from the drain when the water table was above the elevation of the MAR. Model output reported that 98.83% of daily recharge in the model domain occurs from natural processes; precipitation and river leakage. While approximately 1.17% of daily recharge comes from MAR. On condition that the precipitation rate is constant, MAR in the Bang Rakam area can improve supplementing subsurface freshwater storage around 227,700 m3/year.
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