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Abstract

Mining can leave behind a large number of goaf areas, and surface subsidence and deformation in goaf areas can easily lead to
collapse, often causing serious casualties. Therefore, the adoption of scientific monitoring technologies is of paramount significance
for coordinating mining operations and advancing disaster prevention and mitigation efforts. In recent years, the application of
“space-air-ground” integrated monitoring and its derivative monitoring technologies in areas such as goaf monitoring, slope and
landslide monitoring has become increasingly mature, providing new directions and concepts for disaster prevention and reduction.
This article summarizes and evaluates the current monitoring technology for surface subsidence and deformation in goaf from three
aspects: space, air and ground. It is found that the measurement accuracy of InSAR technology and GNSS technology can reach
millimeter level, but they have certain limitations, which lead to measurement errors. Although the measurement accuracy of UAV
remote sensing technology is not enough, it has a strong ability to combine with other technologies. In the future, on the basis of
the maturity of single technology, it should be the top priority to study the multi-technology fusion monitoring and form a disaster
prevention system in the stages of monitoring, early warning, emergency response and disposal.
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