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Abstract

Based on the observation data of winter (December to February of the following year) at 16 national
stations in southeastern Guizhou from 1971 to 2020, the NCEP/NCAR sea level pressure & 500 hPa
height field reanalysis data & NOAA sea surface temperature data, temporal evolution law and the
characteristics of circulation situation in southeastern Guizhou in winter were studied, which are
more in the west and east and less in the north and south, through M-K, EOF, wavelet analysis and
synthetic analysis, the temporal and spatial distribution characteristics. The silver thaw has great
interannual and interdecadal changes. From the early 1990s, the silver thaw showed a downward
trend. In the 500 hPa geopotential height anomaly field in the Northern Hemisphere during strong
freezing years, the western part of Asia is controlled by the positive anomaly, and the whole Eura-
sian region is controlled by the positive anomaly in the north of 50°N and negative anomaly in the
south; In the circulation field of the weak freezing year, the north of 50°N in Eurasia is a negative
anomaly and positive anomaly in the south. In severe freezing years, the surface temperature of the
equatorial Middle East Pacific Ocean is abnormally cold, with a negative anomaly in Aleutian-Gulf
of Alaska, and a significant negative anomaly in the tropical Indian Ocean and tropical Middle East
Pacific Ocean. In years with strong freezing events, the sea surface temperature (SST) in the equa-
torial central-eastern Pacific Ocean is abnormally cold, there is a negative anomaly in the Aleutian-
Gulf of Alaska, and significant negative anomalies in the tropical Indian Ocean and the tropical cen-
tral-eastern Pacific Ocean. The development of cold SST is conducive to more freezing events in win-
ter; the distribution of SST anomalies in years with weak freezing events is opposite to that in years
with strong freezing events.
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Figure 1. Monthly average variation chart of rime days in Qiandongnan
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Figure 2. Curve chart of average rime days and altitude in Qiandongnan
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Figure 3. (a) Distribution of average rime days in winter from 1971 to 2020; (b) distribution of the duration days of winter
rime from 1971 to 2020
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Figure 4. Time series of rime days anomalies in Qiandongnan from 1971 to 2020
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Figure 5. Mann-Kendall test for average winter rime days in Qiandongnan from 1971 to 2020
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Figure 6. Wavelet power spectrum of freezing days
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Table 1. Variance Contribution of the Eigenvector Field for the Number of Rime Days in Winter
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Figure 7. EOF spatial distribution of winter rime days in Qiandongnan from 1971 to 2020
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Figure 8. (a) Anomaly map of 500 hPa geopotential height field in strong freezing years; (b) anomaly map of 500 hPa geopo-
tential height field in weak freezing years
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Figure 9. (a) 500 hPa geopotential height field in strong freezing years; (b) 500 hPa geopotential height field in weak freezing
years
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Figure 10. (a) Sea level pressure field in strong freezing years; (b) sea level pressure field in weak freezing years
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Figure 11. (a) Distribution map of sea surface temperature anomaly (SSTA) in strong freezing years; (b) distribution map of
sea surface temperature anomaly (SSTA) in weak freezing years
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