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Exploring groundwater is essential for addressing worldwide water needs and maintaining the sustainable use of water resources. Geophysical methods, like as resistivity, magnetic, and seismic surveys, have been used for a long time to assess groundwater. The emergence of portable and automated geophysical instruments, such as the Portable Quick-Well Water Detector (PQWT) and Automatic Digital Multifunctional Mapping Water Detector (ADMT), both of which are Chinese-made groundwater detectors, has opened up new possibilities for fast and effective groundwater detection in recent years.
A systematic evaluation of the performance and dependability of PQWT and ADMT for groundwater exploration is presented in this research paper. The primary objective is to compare the outcomes of these methods with those of conventional geophysical techniques. In order to identify subsurface geological formations and describe groundwater characteristics, resistivity, magnetic, and seismic surveys were utilized in conjunction with test data acquired from PQWT and ADMT surveys. An examination was conducted into the fluctuations detected by the magnetic base station in order to evaluate their influence on the precision and reliability of PQWT and ADMT measurements.
The comparative analysis demonstrated substantial similarities between the findings derived from PQWT/ADMT and conventional geophysical surveys, affirming the efficacy of these modern instruments in accurately determining subsurface characteristics. Nevertheless, the several versions using the magnetic base station emphasized the significance of instrument calibration and ambient conditions when interpreting geophysical data. Although faced with obstacles, PQWT and ADMT have shown impressive talents in the field of groundwater exploration. They provide efficient and non-destructive methods for identifying aquifers, measuring the depth and volume of groundwater, and analyzing hydrogeological parameters.
Recommendations are offered to enhance the performance and dependability of PQWT and ADMT in subsequent groundwater exploration endeavors, in accordance with the results of this study. These encompass the improvement of calibration protocols, the reduction of magnetic interference, and the integration of supplementary geophysical techniques to enhance the interpretation of data. In its entirety, this study enhances our comprehension of the capacities and constraints of contemporary geophysical instruments utilized in groundwater exploration, thereby providing support for endeavors aimed at sustainable water resource management.
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