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Impact of the great cyclone on short-term prediction of sea ice in the Northern Sea Route
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The Northern Sea Route (NSR) and Northwest Passage (NWP) have been opened to a greater or lesser extent due to rapid sea-
ice retreat in summer Arctic Ocean. This increases the possibility for the use of the NSR and NWP as new sea routes of the
Arctic Ocean. In August 2012, the great cyclone appeared near the coast of the East Siberian Sea (ESS) and moved into the
Arctic Ocean (Figure 1). Sea ice and ship navigation over the ESS are considered to be influenced by strong westerly wind
associated with the great cyclone. A precise prediction system is absolutely necessary for safe ship navigation in the NSR and
NWP. Inoue et al. (2013) suggested that radiosonde observations over the Arctic Ocean improve the atmospheric circulation
not only over the Arctic Ocean but also in the northern half of the Northern Hemisphere. Their study promoted us to
investigate the impact of radiosonde data obtained by the Germany R/V Polarstern on sea-ice distribution in the NSR. In this
study, we carried out a series of numerical experiments with and without the initialization by radiosonde data and examined the
impact of great cyclone on short-term prediction of sea ice in the NSR.
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Figure 1. A map of sea-level pressure (hPa, contour curves) from ERA-
Interim at 0OUTC, 6 August 2012 and sea-ice concentration (%, shaded area)
derived from the Advanced Microwave Scanning Radiaometer 2 (AMSR?2)
on 6 August 2012, with positions (red circles) of the R/V Polarstern. A

rectangular box indicates model domain.
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