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Sensitivities of the Antarctic ice sheet/ice shelves on melting and calving around the calving front
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Resent observation shows that mass balance of the Antarctic ice sheet is negative. It is also revealed that sixty percent of the ab
lation is mass loss by sub-ice-shelf melting and fourty percent of that is iceberg calving. Observation or dynamics representatio
n of these processes are not enough even now. Therefore, studies on them becomes active now (c.f. The launch of Southern Oc
ean Obserbation System (S00S)).

Our analysis of the Ocean model output by Galton-Fenzi (2010) and resent obserbation shows that there is high melt rates aro
und the calving front, not only at grounding zone. Here we study the sesitivities of the Antarctic ice sheet on high melt rates on
the ice shelf dynamics and ice sheet evolution. We used the ice sheet model SICOPOLIS which include ice shelf dynamics (Sat
o and Greve, 2012).

To estimate the effect of the high melt rates at the calving front, we used the control run used in SeaRISE Antarctic ice sheet e
xperiments. A result shows that even the large ice shelves are sensitive on changing calving front melt rates. Rignot et al (201
3) shows that mass loss by sub-ice-shelf melting below large ice shelves are 17%. It is because that these high melt rate parts w
ould be removed where there is high melting rates. It would be a constraints on ice shelf evolution. We also developed calving
process modelling to estimate its effects on the Antarctic ice sheets evolution.
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