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Abstract

Arctic sea ice extent hit a record low in the winter of 2016-2017. In this paper, Arctic sea ice extent
index data and NCEP/NCAR atmospheric data were used to analyze the variation characteristics of
Arctic sea ice during the 2016-2017 autumn and winter, and its relationship with atmospheric cir-
culation. In the autumn and winter of 2016-2017, the Arctic sea ice was far lower than the multi-year
average, and there were several times of sea ice reduction or stagnation of sea ice development. The
two main sea ice anomaly areas are the Barents-Kara Sea and the East Siberia-Chukchi-Beaufort Sea.
Analysis of the atmospheric circulation in the middle and high latitudes of the northern hemis-
phere found that from October to November 2016, the continuous and abnormal atmospheric cir-
culation was the reason for affecting the atmospheric temperature and humidity, and thus the sea
ice. The guidance of the westerly jet by the anomalous high pressure makes the atmosphere move
from the north Atlantic and north Pacific to the Arctic Ocean, which results in the increase of at-
mospheric temperature and water vapor over the Arctic and the long-wave radiation. From No-
vember 2016 to March 2017, advection is the main effect on local atmosphere.
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Figure 1. Arctic sea ice distribution from October 2016 to March 2017. The white area is the arctic sea ice extent, where sea
ice concentration reaches 15%, and the red solid line is the climatology average marginal
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Figure 2. Sea ice extent time series and its climatology mean of East Siberian-Chukchi-Beaufort Sea (a) and Barents-Kara
Sea (b)
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Figure 3. Monthly mean 500 hPa geopotential height anomaly (contour) and 850 hpa temperature anomaly (shading, °C) of
October 2016 to March 2017 in the northern hemisphere (30°~90°N)
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Figure 4. Monthly mean downward longwave radiation flux anomaly (W/m?) of October 2016 to March 2017 in the north-
ern hemisphere (30°~90°N)
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Figure 5. The temperature advection in Lag-1 day of sea ice decrease event in the Barents-Kara Sea in the autumn and win-
ter of 2016-2017
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