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Study for estimating the influence of the Greenland ice sheet on observed
seismograms
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We calculate regional synthetic seismograms for a realistic structure model
beneath Greenland, including surface topography and ice sheet thickness, for observations of the
multinational GreenLand Ice Sheet monitoring Network (GLISN). In our computations for a realistic
ice sheet model, the near-surface seismic source produced a very characteristic wave train with a
group velocity smaller than the S-wavespeed in the ice, considered to be an ice-sheet guided S wave,

developed by the superposition of post-critical reflections between the free surface and the ice
bed. We named this wave "Le". Furthermore, we observed seasonal/long-term changes in Rayleigh-wave
phase velocities at the bottom of the ice sheet, and found that the patterns of the velocity changes
could be opposite due to difference in ice bed conditions (frozen or thawed). These results might
be useful to directly obtain meltwater amount at the ice sheet base.
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