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Mapping and interannual variability of sea-ice production in the Bering Sea
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In the Bering Sea, coastal polynyas are frequently formed by divergent ice motion due to prevailing wind, influenced by
Aleutian Low and/or ocean currents. Coastal polynyas are sites of intensive heat loss to the atmosphere because the insulative
effect of sea ice is inversely proportional to the thickness of thin ice. Thus, coastal polynyas are high ice production areas and
sites of dense water formation through the brine rejection process. Warner and Roden (1995) found anthropogenic
chlorofluorocarbons in the bottom waters of the Aleutian basin, suggesting a possibility of temporary bottom water formation.
In addition, some in-situ observations have revealed that saline and cold water extends eastwards from the Bering shelf, which
can be related to dence water formation in the Gulf of Anadyr (Anadyr Water) [e.g. Eisner et al. 2012]. Anadyr Water
contribute to maintaining high biological production in the Bering Sea because it features a high nutrients content. Hence the
quantification of sea-ice production in the Bering Sea certainly of high interest, however, in-situ observation data are still
insufficient. Iwamoto et al. [2013] developed an algorithm (I2013) for estimating thin ice thickness in the Arctic Ocean using
Advanced Scanning Radiometer Earth Observing System (AMSR-E) brightness temperature data for the period 2002-2011.
Further, Iwamoto et al. [2014] estimated ice production for the entire Arctic Ocean using the 12013 algorithm. In this study, we
applied the 12013 algorithm to the entire Bering Sea and estimated sea ice production for the period 2003-2011. In addition, we
applied the 12013 algorithm to AMSR2 data and estimate ice production for the period 2012-2016. Mapping of sea-ice
production shows that the Anadyr Gulf polynya has by far the highest ice production in the Bering Sea (Fig. 1), and the second
highest production in a pan-Arctic context after the North Water (NOW) polynya west of Greenland. Sea-ice production of the
Anadyr Gulf polynya exhibits very large interannual variability (Table. 1), which is influenced by changes in the position
and/or strength of the Aleutian Low.
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) Table 1. Mean values of annual cumulative sea ice production
A O8N for the 8 major coastal polynyas with standard deviations and
coefficient of variation for the interannual variation.
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Figure 1. Map of annual cumulative sea ice production, represented by
the sea ice thickness, averaged over 13 winters (October-May) of Okhotsk
2002/2003 —2010/2011 and 2012/2013-2015/2016 in the Bering Sea. Northwestern shelf 400+ 52 13.0

* The values of total ice production are based on Ohshima et al.
(2016) excent for Gulf of Anadvr.
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