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Abstract

The size, shape, and ice thickness of thermokarst lakes have obviously changed in the Tibetan
Plateau permafrost region due to global climate changing. These changes have strong correlation
with ice-permafrost and climate changing. Since thermokarst lakes have widely appeared and
covered large area in Tibetan Plateau, it’s difficult to quickly monitor the change of ice thickness
using ground-penetrating radar (GPR). Unmanned aerial vehicles (UAV) GPR can adapt to the
complex area and realize the quickly and more times monitor, however, the ground surface as a
strong reflection interface can generate the multiple waves, which will seriously impact on identi-
fication of ice thickness. In this paper, the researchers used the forward and reverse continuation
method to eliminate the ground surface’s effect based on the widely appeared the ground surface’s
effect for the UAV GPR data. Through comparison with the forward continuation and reverse con-
tinuation (FCRC) of zero-offset reverse time migration (RTM) and raw zero-offset RTM profile, the
researchers demonstrate the FCRC method can eliminate the ground surface’s effect. From the ze-
ro-offset RTM profile of different elevation’s model, the researchers analyze the effectiveness of
FCRC method for UAV GPR data with different flight altitude. The results of zero-offset RTM imag-
ing show that the FCRC method can effectively eliminate the surface’s effect, however, with the in-
crease of flight altitude, the resolution of migration imaging will decrease. From the result of for-
ward modeling and zero-offset RTM imaging for models data, the researchers consider that the
FCRC method can effectively eliminate multiple waves, better reflect the flat interface information,
but cannot image the dip interface. The process of FCRC and flight altitude can decrease the UAV
GPR resolution which will go against the high resolution detection; we still need make new
progress for the process of UAV GPR data.
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Figure 1. The diagram of UAV GPR electromagnetic wave’s
transmitter path and forward continuation and reverse continuation
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Figure 2. The relative dielectric constant model of step, (a) for forward modeling and
RTM imaging before forward and reverse continuation; (b) for RTM imaging after forward
and reverse continuation
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