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There are more than one hundred hot springs along the major fault zones in the north and south of Thailand. Systematic geothermal exploration has been carried out in northern Thailand since 1977. Due to the limited temperature of the fluid (less than 150 °C at the surface), people mainly utilized the geothermal resources for agriculture and tourism. More recently, mineral water bottling plants have utilized geothermal water as a source of raw materials. The exploration of geothermal water resources is therefore a crucial step in the planning and growth of the mineral water bottling industry. The combination of electrical resistivity (ERT) and induced polarization (IP) tomography could help us to reduce the ambiguity of interpreting anomalies by using normalization techniques.

Normalized chargeability is susceptible to lithology, especially clay concentration. In addition, the induced polarization method is very well suited for the detection of sulfide minerals which are commonly associated with hydrothermal systems. By using normalized parameters, the geothermal water zone can be separated from clay-bearing formations and normal groundwater, which also show low resistivity anomalies. The aim of this study is to use resistivity and chargeability measurements to identify geothermal water circulation zones in the Ping Khong hot spring in Chiang Dao district, Chiang Mai province, northern Thailand. This research has contributed to a better understanding of the relationship between the distribution of geothermal water and its geoelectric responses (ERT, IP and normalized IP).

Six survey traverses were carried out in this study, using 5 m of electrode spacing. Based on exploration data history of the region, it was assumed that the aquifers were located at depths of more than 30 meters. A multiple gradient array was selected, which a maximum depth of investigation achieved the desired depth of 30 meters. After completion of the inversion process, the normalized chargeability was calculated and presented as a 2D cross-section. Subsequently, the subsurface geology and potential zone were interpreted.

Many normalized chargeability anomalies were found to be associated with rocks containing pyrite veins, which are highly polarizable and conductive. The geothermal water plumes had relatively low to high normalized chargeability anomalies as opposed to extremely high anomalies. This was because the water itself had low rechargeability, but the presence of pyrite minerals in the environment was the main factor in improving rechargeability and lowering resistivity in conjunction with the high TDS and EC of the pore fluids. In contrast, normal aquifers exhibited almost the same resistivity range as geothermal water zones, but had extremely low normalized rechargeability values. With the combination of ERT and IP geoelectric approaches, the identification of geothermal water is more accurate and reliable than when only the resistivity anomaly is considered. This study summarizes that normalized chargeability is a desirable aspect for geoelectric investigation of geothermal water.
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More than one hundred hot springs along the major fault zones in the north and south of Thailand. Systematic geothermal exploration has been carried out in northern Thailand since 1977. Due to the limited temperature of the fluid (less than 150 °C at the surface), people mainly utilized the geothermal resources for agriculture and tourism. More recently, mineral water bottling plants have utilized geothermal water as a source of raw materials. The exploration of geothermal water resources is therefore a crucial step in the planning and growth of the mineral water bottling industry. The combination of electrical resistivity (ERT) and induced polarization (IP) tomography could help us to reduce the ambiguity of interpreting anomalies by using normalization techniques.

Normalized chargeability is susceptible to lithology, especially clay concentration. In addition, the induced polarization method is very well suited for the detection of sulfide minerals which are commonly associated with hydrothermal systems. By using normalized parameters, the geothermal water zone can be separated from clay-bearing formations and normal groundwater, which also show low resistivity anomalies. The aim of this study is to use resistivity and chargeability measurements to identify geothermal water circulation zones in the Ping Khong hot spring in Chiang Dao district, Chiang Mai province, northern Thailand. This study has contributed to a better understanding of the relationship between the distribution of geothermal water and its geoelectric responses (ERT, IP and normalized IP).

Six ERT and IP survey traverses were carried out in this study, using 5 m o f electrode spacing. Based on prior drilling investigation and the hydrogeological history of the region, it was assumed that the aquifers were located at depths of more than 30 meters. A multiple gradient array was selected, which resulted in a maximum penetration depth of 42 to 51 meters, achieving the desired depth of 30 meters. This unconventional array has several advantages over the traditional Schlumberger, dipole-dipole, and Wenner arrays. After completion of the ERT and IP inversion process, the normalized chargeability was calculated and presented as a 2D cross-section. Subsequently, the subsurface geology and potential zone were interpreted.

Many normalized chargeability anomalies were found to be associated with rocks containing pyrite veins, which are highly polarizable and conductive. The geothermal water plumes had relatively low to high normalized chargeability anomalies as opposed to extremely high anomalies. This was because the water itself had low rechargeability, but the presence of pyrite minerals in the environment was the main factor in improving rechargeability and lowering resistivity in conjunction with the high TDS and EC of the pore fluids. In contrast, normal aquifers exhibited almost the same resistivity range as geothermal water zones, but had extremely low normalized rechargeability values. With the combination of ERT and IP geoelectric approaches, the identification of geothermal water is more accurate and reliable than when only the resistivity anomaly is considered. This study summarizes that normalized chargeability is a desirable aspect for geoelectric investigation of geothermal water.


