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Near Surface Geophysics and its Impact on
City Public Safety
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Geophysics originated approximately 140 years ago. With the widespread advent of seismometers, the study of earthquakes and the use of
seismic waves to investigate the internal structure of the Earth became a branch of science. Around 70 years ago, geophysics was applied in
the exploration of oil and gas resources. Subsequently, about 6,000 oil exploration companies emerged globally in this field, marking the
birth of Exploration Geophysics. The near—surface region (within 0-1000 meters) of the Earth’s subsurface is the most complex, and there is
no globally unified geological model. All seismic waves propagating from deep within the Earth must pass through this near—surface region
before being received, making the study of near—surface seismic imaging techniques a crucial topic in oil exploration.

With the prosperity of urban activities, ensuring city safety now requires not only monitoring the near—surface structures beneath cities
and their changes, but also analyzing urban sounds and vibration signals collected by seismometers, which can help reconstruct the
characteristics of various scenarios. As a result, the same set of equipment used to collect sound and vibration signals is now being
employed to simultaneously monitor subsurface activity within 1000 meters, human activities on the ground, and low—altitude aerial
activities within 1000 meters above the ground. This has led to the emergence of a new definition of Near—Surface Geophysics. This talk
introduces the current state of this newly expanded science and its profound impact on human life in future.



