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Comparison of GRACE-derived surface mass balance on Shirase Ice Glacier
with JARE snow-stakes observation
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In this study, we aim to investigate main factors and mechanisms, which cause interannual surface mass variation on the
Shirase ice glacier. In a previous study, we used temporal mass variation data derived by satellite gravity mission GRACE. The
2002 to 2014 linear mass trend derived from GRACE showed significant mass increase over the mouth of Shirase ice glacier.
The value was much larger than the predicted mass increase caused by Glacial Isostatic Adjustment (GIA) in this area, and we
concluded that the increase was mainly caused by surface mass increase. In this study, we compare the GRACE-derived
surface mass variation with JARE snow-stakes observation. The result shows that JARE snow-stakes data is well correlated
with GRACE-derived mass variations if we assumed constant steady-state basal flow below the snow surface. In the
presentation, we discuss the interpretation of the result from quantitative perspective.
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Figure 1. GRACE-derived 2002-2014 interannual linear mass trend on and around the Shirase Ice Glacier.
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Figure 2. Regional averaged surface mass variations over the left positive mass peak observed in Figure 1. Three different GIA models (1JOS,
Tellus and W12a) are used to subtract GIA effects from GRACE-derived mass variations.
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Figure 3. Time series of surface mass balance derived by JARE snow-stakes data processing. Details of the processing methods are stated in

the text.



