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The current warming trend in the Arctic is more than twice as fast as that

for the global average. Due mainly to this, the Greenland ice sheet has experienced drastic melt and
snow/ice mass loss since the 2000s. In the present study, we have succeeded in developing the
state-of-the-art high-resolution polar non-hydrostatic regional climate model NHM-SMAP. The model
was validated from various aspects using in-situ atmosphere/snow measurement data, and demonstrated
its effectiveness and reliability (Niwano et al., 2018, The Cryosphere). In addition, we conducted
an unique ice sheet traverse field campaign to obtain original in-situ data on the near-surface snow
physical conditions for the model validation (Niwano et al., 2018, Seppyo). Using the model, we
conducted model sensitivity studies and demonstrated for the first time that the cloud radiative
effects did not enhance the surface snow/ice mass loss during 2011-2014 (Niwano et al., 2019, Sci.

Rep.).-

NHM-SMAP
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