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Abstract

Karst development zones exhibit complex geological conditions with widespread underground cavities, dissolution fractures, and
heterogeneous fillings, posing potential threats to engineering construction safety. Traditional single geophysical methods often suffer
from insufficient resolution or interpretation ambiguities under complex medium conditions, making it difficult to comprehensively
reflect subsurface structural characteristics. High-density resistivity methods demonstrate advantages such as large detection depths
and sensitivity to water-bearing structures, while geophysical radar excels in achieving high-resolution imaging at shallow depths.
Collaborative application of these two methods, combined with data fusion and joint interpretation, can significantly enhance karst
identification accuracy and spatial positioning capabilities. Studies indicate that collaborative interpretation techniques effectively
reduce misjudgment rates and improve the reliability of karst anomaly detection, holding significant implications for engineering
surveys in complex geological environments.
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