Remote Sensing-based Groundwater Potential Evaluation in a Fractured-bedrock Mountainous Area
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Assessing the potential of groundwater is a crucial element of effective water management. Unfortunately, evaluating the groundwater potential in areas with limited data availability, especially in mountainous regions, presents numerous challenges. In the Nan basin of Thailand, where groundwater well data is scarce, we used remote sensing and geographic information system (GIS) techniques to quantify the potential of groundwater resources. The study examined seven remotely sensed hydro-geomorphological factors that influence groundwater flow and storage in fractured rock: elevation, drainage density, lineament density, land use and land cover, slope, soil moisture, and geology. We calculated groundwater potential using a linear combination resulting from two different methodologies: the analytical hierarchy process (AHP) and the frequency ratio (FR). The AHP and FR methods determined the degree of influence each hydrological parameter had on groundwater potential. According to AHP, the top three expected groundwater influencing factors are lineament density, drainage density, and geology. The FR method identified surface factors (elevation, slope, land use, and land cover) as the most influential factors in influencing groundwater potential. Interestingly, when cross-validated using field data on groundwater levels, both the FR and AHP techniques revealed a very similar range of accuracy levels (0.89–1.00). Although the FR approach has proven effective in instances where data is evenly distributed, it has also demonstrated limitations in places with less data, which could lead to misinterpretations. On the other hand, the AHP provided a more accurate estimate of groundwater potential by considering the relative relevance of the criteria across the study's entire geographical area. Furthermore, the AHP has proven useful in prioritizing criteria in the context of water resource management. It is crucial to highlight that the distribution of groundwater wells challenges remote-sensed groundwater evaluation. Well-distributed groundwater wells in the study area significantly enhance the methodology's assessment. This research contributes to developing sustainable strategies for managing groundwater resources.
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