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Abstract

Based on the dataset of daily minimum temperature in China during 1961-2010 and reanalysis
data, the relationship between winter extreme minimum temperature (EMT) frequency and sea
surface temperature (SST) and sea ice is analyzed. Research shows that, the decline of EMT fre-
quency both in the north and south of China is associated with global warming. The linear trend
has a negative correlation with the SST anomalies in the North Atlantic and India Ocean, and can
be preceded by melting of the marginal sea ice, especially in the Greenland-Barents Sea ice during
the preceding summer and autumn. For the north of China, its inter-decadal (ID) component may
be affected by North Pacific SST anomalies which has a north-negative and south-positive distri-
bution, and has a positive correlation with Greenland-Barents sea ice. While inter-annual (IA)
component has a significant negative correlation with the SST anomalies along the east coast of
North American and the anomalous SST between the subtropical North Pacific Ocean and the Gulf
of Alaska represents a distribution of the dipole oscillation. And it is also affected by the sea ice
melting in Chukchi Sea and Sea area in the north of Svalbard. On the other hand, for the south of
China, its ID component is remarkable influenced by Pacific Decadal Oscillation (PDO). It also has
a negative correlation with the marginal sea ice except the Greenland Sea and the Bering Sea.
Beyond the IA time scale, the SST anomalies over the Bering Sea and the Gulf of Alaska prelude the
anomalous winter EMT in the south of China. In addition, it also has a significant negative correla-
tion with Pacific sector sea ice.
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Figure 1. Time series of winter EMT frequency normalized in China ((a)-(c)the north of China, (d)-(f)the south of
China. black solid lines and red solid lines are normalized time series and linear trends in figure (a) and (d), The num-
bers outside (inside) the parentheses denote dip ratio (trend coefficients), one star denotes trend coefficients are statisti-
cally significant over 95% significance level, two stars denote trend coefficients are statistically significant over 99%
significance level. (b), (e) and (c), (f) are for inter-decadal component and inter-annual component of detrend
normalized time series, respectively. Numbers in the upper right corner are for variances of normalized time series
explained by linear component, ID component and IA component, respectively.)
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Figure 2. The preceding summer (@), preceding autumn (b), simultaneous winter (c),
and following spring (d) sea surface temperature anomalies regressed by linear
trend component of the EMT frequency in the north China (significant values at the
90% confidence level are represented by black dots)
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Figure 3. The preceding summer (a), preceding autumn (b), simultaneous winter (c),
and following spring (d) sea surface temperature anomalies regressed by inter-
decadal component of the EMT frequency in the north China (significant values
at the 90% confidence level are represented by black dots)
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Figure 4. Sea surface temperature anomalies regressed by inter-
decadal component of the EMT frequency in the south China
(Significant values at the 90% confidence level are represented
by black dots, (a) the preceding winter, (b) the preceding spring,
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Figure 5. The preceding summer (&), preceding autumn (b),
simultaneous winter (c), and following spring (d), sea surface
temperature anomalies regressed by inter-annual component of
the EMT frequency in the north China (Significant values at
the 90% confidence level are represented by black dots)
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Figure 6. The preceding summer (a), preceding autumn (b), simultaneous winter (c),
and following spring (d), sea surface temperature anomalies regressed by inter-annual
component of the EMT frequency in the south China (Significant values at the 90%
confidence level are represented by black dots)
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Figure 9. As Figures 5-7, but for inter-annual component of the EMT frequency
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