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Abstract

Based on anomaly change of monthly Arctic sea ice extent (SIE) from 1979 to 2012, it is found that
the decreasing trend of Arctic SIE showed a remarkably decadal regime shift. The melting rate
during 1979 to 1996 was slow, which was -79.6 km? per month. While it was -213.0 km? per
month from 1997 to 2012 that was 2.7 times of the previous. Subsequently, from the decadal
change of Arctic sea ice aspect, variation characters of extreme low temperature (ELT) over
mid-high latitudes of the Northern Hemisphere, and related atmospheric circulation characters
were discussed. Analyses of ELT frequency trend indicate that, there appears a spatial pattern of
out-of-phase oscillation between most of the eastern and western hemispheres during 1979 to
1996. The ELT frequency over Eurasia shows a decreasing trend, and an increasing trend in the
western hemisphere, especially over Greenland and middle latitude of Eurasia, which is linked
closely to the North Atlantic oscillation. Conversely, there appears an out-of-phase seesaw pattern
between the Arctic and northern mid latitude during the accelerated thawing of Arctic sea ice
during 1997-2012. The typical character in large-scale surface level pressure anomaly is intensi-
fied Siberian high, which suggests more cold air invading into Eurasia continent.
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Figure 1. Monthly Arctic sea ice extent anomalies from 1979 to 2012 (solid lines), with the linear trend for
1979-1996 (black dashed line) and for 1997-2012 (blue dashed line)
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Figure 2. (a) Threshold value of extreme low temperature in mid-high latitudes of the
Northern Hemisphere (unit: °C); (b) and (c) The spatial distribution of extreme low temper-
ature cumulative frequency for 1979-1996 (b) and 1997-2012 (c)
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Figure 3. Linear trends in the frequency of extreme low temperature
during winter (day/10a). 1979-1996 (a) and 1997-2012 (b). Red contour
represents those linear trend exceed 95% confidence level according to
statistical test
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Figure 4. Spatial pattern of EOF leading mode for extreme low temperature frequency (a) 1979-1996 and (b)
1997-2012. (c) The probability density function distribution of principal component of the leading mode of EOF
(1979-1996: blue line, 1997-2012: red line). K1 (K2) expresses skewness coefficient and SK1 (SK2) means kurto-
sis coefficient of blue (red) line, respectively
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Figure 5. Regression maps for winter atmospheric circulation based on EOF-PC1.
Dotted regions represent those whose correlations exceed 95% confident level. (a) for
500 hPa geopotential height (gpm), (c) for surface air temperature (°C), and (e) for sea
level pressure (500 hPa) during 1979-1996. (b), (d), (f) for 1997-2012
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