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Study of surface mass balance of Shirase Glacier
as revealed by 2002 to 2014 GRACE satellite gravity data
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The purpose of this study is to investigate main factors and mechanisms, which cause interannual surface mass variation on the
Shirase ice glacier. For the purpose, we mainly use temporal mass variation data derived by satellite gravity mission GRACE.
The 2002 to 2014 linear mass trend observed by GRACE shows significant mass increase over the mouth of Shirase ice glacier.
Because the value is much larger than the predicted mass increase caused by Glacial Isostatic Adjustment (GIA) in this area,
we can conclude that the increase is mainly caused by surface mass increase. One of our concerns is whether the mass increase
can be simply explained only by snow accumulation, or other factors, e.g., horizontal runoff, also contribute to the mass
increase. To investigate this, we compare GRACE-derived surface mass variation with the mass variation estimated by other
observation data and model data. The consistency of the data sets with GRACE observation is assessed with considering the
error values of each data set and the factors and mechanism of the mass increase are finally discussed.
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Figure 1. Temporal surface mass variations of Shirase glacier obtained by subtracting three different GIA models from GRACE-derived
temporal mass variation.
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Figure 2. Temporal mass variations of the Shirase ice glacier obtained by RACMO surface mass balance modes with 20 different offset
values.



