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Abstract

In order to study the variation of extreme low temperature in Jilin in winter, this paper uses the
daily average, the highest temperature, the lowest temperature series data of 15 meteorological
stations in Jilin Province from 1970 to 2009. Using the extreme low temperature index method
recommended by the Climate Change Monitoring and Index Expert Group (ETCCDI) to calculate
the number of cold wave lasting days (CSDI), cold days (TX10p), cold nights (TN10p), frost days
(FDO), ice days (IDO), maximum and minimum of monthly minimum temperatures (TNx and TNn).
The methods of linear tendency estimation, Mann-Kendall test and wavelet analysis were used to
analyze the characteristics of extreme low temperature change in Jilin Province in winter. The re-
sults show that the number of frost days (FDO) and icy days (IDO) in space is decreasing from
south to north. The high-value areas of cold days (TX10p) and cold wave lasting days (CSDI) wave
duration and the low-value areas of the monthly minimum temperature (TNn) are all in Baishan
City and Liuhe area. In line with the characteristics of south warm and cold; the characteristics of
time evolution: the number of icy days (IDO), cold nights (TN10p), cold days (TX10p), and cold
wave duration days (CSDI) have decreased at rates of 1.7 d/10a, 1.9 d/10a, 0.9 d/10a and 0.2/10a,
and the maximum and minimum monthly minimum temperatures (TNx and TNn) have increased
at rates of 0.6°C/10a and 0.8°C/10a; the abrupt change of the extreme index basically occurred in
the 1980s to 1990s; the periodical changes of each extreme index from 1970 to 2009 on the time
scale are significantly concentrated in 20 - 24a.
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Figure 1. Site map of Jilin Province
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Table 1. Extreme low temperature index [19]
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Figure 2. The spatial distribution of seven extreme index in Jilin Province in winter
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Figure 3. Interannual change trend of 7 extreme index in winter in Jilin Province
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Figure 4. Mann-Kendall test of frost index in Jilin area (the straight line is the 0.05 critical level critical line)
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Figure 7. Mann-Kendall test of cold nights in Jilin area (the straight line is the 0.05 critical level critical line)
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Figure 8. Mann-Kendall test of cold wave lasting days in Jilin area (the straight line is the 0.05 critical level critical line)
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Figure 9. Mann-Kendall test of maximum of monthly minimum temperatures in Jilin area (the straight line is the 0.05 critical
level critical line)
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Figure 10. Mann-Kendall test of minimum of monthly minimum temperatures in Jilin area (the straight line is the 0.05 critical

level critical line)
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Figure 11. Wavelet analysis of frost days
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Figure 12. Wavelet analysis of ice days
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Figure 13. Wavelet analysis of cold days
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Figure 14. Wavelet analysis of cold nights
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Figure 15. Wavelet analysis of cold wave lasting days
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Figure 16. Wavelet analysis of maximum of monthly minimum temperatures
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Figure 17. Wavelet analysis of minimum of monthly minimum temperatures
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