Groundwater potential mapping using analytical hierarchy process and GIS in Mukdahan Province, northeast Thailand
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Mukdahan Province is an area undergoing significant growth and development towards becoming a special economic zone. Water resources are fundamental factors crucial to the carrying out of all activities driving the economy. Groundwater is another essential natural resource for supporting urbanization, as it provides accessible water in areas lacking surface water sources or located outside the service area of Provincial Waterworks Authority. Unpredictable weather and irregular rainfall patterns intensify water shortage risks, impacting society, the economy, and community livelihoods. Groundwater serves as a key resource in addressing these challenges.

The objective of this study is to delineate the boundaries of areas with groundwater potential (GWP) within the hard rock aquifers in Mukdahan Province. The identification of factors impacting groundwater potential across the entire study area consists of seven variables: Rainfall, Geology, Slope, Drainage density, Land use and Land cover, Lineament density and Soil. Spatially-distributed maps for each indicator were produced based on information from secondary sources. The groundwater potential map was prepared using relative weights derived from the Analytical Hierarchy Process (AHP), which is informed by multiple criteria and includes inputs from 20 participants from Department of Groundwater Resources (DGR). In accordance with the overlay analysis of each factor, with weights assigned through the AHP process.

The results indicate that the groundwater potential zones can be classified into five categories: very poor GWP 9.72 km2 (0.59 %), poor GWP 308.41 km2 (18.68 %), good GWP 783.33 km2 (47.44 %), high GWP 509.63 km2 (30.86 %) and very high GWP 40.06 km2 (2.43 %) respectively. Then, the groundwater potential map was validated using data from 385 wells within the study area, sourced from DGR database and field data collection. The number of groundwater wells located in each class can be categorized as follows; very poor 3 wells (0.78%), poor 100 wells (25.97%), good 208 wells (54.03%), high 72 wells (18.70%) and very high 2 wells (0.52%). The data indicates that the majority of groundwater wells are located in areas classified as poor, good and high, which shows a significant correlation to GWP map.

In conclusion, groundwater potential mapping can serve as a preliminary decision-making tool and can be integrated with other methods, such as surface geophysical surveys.
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