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The glaciers in Svalbard are mostly polythermal type. On these polythermal glaciers, the radio wave velocity
(RWV) of ground penetrating radar (GPR) is variable, and the RWV is an important parameter for the ice volume
estimation. But the ice volume estimation usually uses a single RWV for one whole glacier in order to simplify
the calculation. How about the difference between the actual volume and the estimated result?
We used a linear RWV model, derived from common mid-point (CMP) profiles of GPR measurement, to
simulate the RWV for each GPR trace on Pedersenbreen in Svalbard. Then a relative accurate volume of glacier
Pedersenbreen was acquired. From which we found the difference among those volumes calculated from a single
RWV, three RWVs and our RWV model. Our RWV model for polythermal glaciers refined the volume estimation
and enhanced the precision in mass change study. And the difference between different models could raise an
error up to 10% of the volume results. Moreover, the fixed RWV usually used was probably larger than the actual
one in those polythermal glaciers.
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