Investigation of groundwater system around the Tham Luang cave using isotope techniques
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In June 2018, thirteen child football players of the Wild Boars Academy were trapped inside the Tham Luang cave, Chiang Rai, Thailand due to sudden flooding from heavy rainfall. The rescue was exceedingly difficult because of the complexity of the cave and the water level which was deeper than five metres at that time. Although the rescue operation succeeded, hydrodynamics information was unavailable to help them. This study aimed to identify the origin of subsurface flow in Tham Luang cave and groundwater dynamics in downstream. A total of 460 water samples were analyzed for hydrochemistry in this study, collected in eight campaigns in October 2019, March 2020, June 2020, October 2020, June 2021, October 2021, November 2022, and March 2023. These comprise 314 samples from groundwater with a depth between 4 and 184 m below ground level, 90 samples from surface water, 47 samples from natural springs at different elevations, and 9 samples from cave water in different locations. Physical parameters were analyzed in situ such as pH, EC, DO, and etc. The major cations and anions were analyzed by ICP OES (Spectroblue) and Ion Chromatography (Dionex), respectively. For stable isotopes in water, water samples were analyzed by liquid water isotope analyzer (CRDS, PICCARO L 2130-i). The results show that Tham Luang cave system was recharged from an elevation higher than 1000 m, above mean sea level. Moreover, water samples in the cave collected from different location, it also showed different isotopic values. It means that water in the cave can be also recharged from different origins. From the geological survey, it was expected that the Tham Luang cave system is connected to the Morakot pool and Tham Pla Cave. From isotopic values at three sampling points, they were very close by indicating a strong correlation between Tham Luang Cave system and two discharge points, which are Morakot Pool and Tham Pla Cave. Land uses in high elevations should be controlled because they will be affected to groundwater quality and quantity in downstream. 
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