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Abstract; This paper mainly analyzes the characteristics of winter freezing in Tongren from 1978 to 2019,
divides the strong and weak freezing years in Tongren, establishes the case database of winter freezing events in
Tongren in recent 40 years, and briefly analyzes the characteristics and causes of abnormal freezing years. The
results show that:(DIn recent 40 years, there are 1483 glazed days in Tongren, 1088 days in Wanshan(73.4% of
Tongren) ,and glazed days appear in December  January and February, except Wanshan. (2) In recent 40 years,
there are 164 freezing weather processes in winter , and the intermediate freezing process of 4 ~5 days occurred in
winter (accounting for 47% of the total freezing process). (@) In recent 40 years in Tongren, there are 7 years of
abnormal freezing year, the freezing weather process of abnormal freezing year is 1 / 4 of the total freezing process,
and 2008 is the most severe abnormal freezing year with the longest duration and the largest influence range. @
The winter freezing in Tongren gradually increases from northwest to southeast in space, but has an insignificant
decreasing trend in time. (5) The abnormal low SST in Nino3. 4 region of the equatorial Pacific and the abnormal
circulation of north high and south low in the high latitude of Eurasia 500 hPa height field are the main causes of

the abnormal freezing year in Tongren.
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Tab.1 Statistics of glaze days from 1978 to 2020 ( Unit: d)
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wm 7 7 0.17 0.5%
YT 25 25 0.60 1.7%
MmEE 39 37 0.93 2.6%
HE 23 23 0.55 1.6%
L 26 26 0.62 1.8%
HEE 40 40 0.95 2.7%
e 78 76 1.86 5.3%
TR 104 101 2.48 7.0%
YT 53 51 1.26 3.6%
il 1088 970 25.90 73.4%
&1t 1483 1356 100. 0%
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Tab.2 variance contribution of the first four modal eigenvectors of winter glaze in Tongren in recent 40 years
R FIE(E T3 ZE Tk FR5 % ik SAERRIR2E IR FIEARDA2E IR
1 120.0170 0.7803 0.7803 173.6902 66.3437
2 27.4393 0.1784 0.9587 39.7105 15. 1681
3 3.2409 0.0211 0.9798 4.6903 1.7915
4 0.9777 0. 0064 0.9861 1.4150 0.5405
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Fig.1 Time and space distribution of the first mode of winter glaze day in Tongren in recent 40 years
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Fig.2 spatial distribution of winter freezing

events in Tongren in recent 40years
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Fig.3 annual variation curve of freezing

strength in Tongren in recent 40 years
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Fig.4 (a) Correlation distribution of winter 500 hPa height and glaze day in recent 40 years

(b) 500 hPa height anomaly field in Tongren abnormal freezing year
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Fig.5 (a) Correlation distribution of autumn SST and glaze days in recent 40 years

(b) Anomaly field of SST in abnormal freezing year in Tongren
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