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Fig. 1 Historical extreme minimum temperature at 6 national meteorological stations in the Greater Khingan Mountains region
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Fig. 2 Distribution of extreme cold days in each ten-day period from 1974 to 2021 in the Greater Khingan Mountains region
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Fig. 6 Extreme cold days (a) and extreme minimum temperature (b) Mann-Kendal test in the Greater Khingan Mountains region
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Characteristics analysis of extremely cold weather in
the Greater Khingan Mountains region
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Abstract: Extremely cold weather has an important influence on winter production and life in the Greater Khin-
gan Mountains region. This paper uses the daily minimum temperature data of ground observation stations dur-
ing extreme cold weather from 1974 to 2021 in the Greater Khingan Mountains region, monthly circulation in-
dex data, the spatial distribution and temporal variation characteristics of extreme cold days and extreme mini-
mum temperature were analyzed by climate statistical method ; The abrupt changes and periods of extreme cold
days and extreme minimum temperature were tested by Mann-Kendall method and Morlet wavelet analysis ; cal-
culating the recurrence period of extreme minimum temperature by empirical frequency method ; correlation meth-
od was used to analyze the circulation factors which had significant influence on the number of extremely cold
days. The results are followed: (1) The spatial distribution of extreme cold days in the Greater Khingan Moun-
tains region was not uniform, and gradually decreasing from northwest to south. The extreme cold days was at
most 717 d in Huzhong, and at least 29 d in Gagadaki, the extreme cold days in the whole region mutated in 1979,
and the average annual extreme cold days decreased 14. 2 d after the mutation compared with that before the muta-
tion, and the annual extremely cold days have a significant cycle of 2 to 4 years. (2) The extreme minimum tem-
perature in the whole region mutated in 1990, before the mutation the extreme minimum temperature was low
and after the mutation began to rise, the significant cycle of annual extreme minimum temperature was 4 to 5
years, the extreme lowest temperature was —49. 6 C in Mohe, followed by —49.2 C in Huzhong; the extreme
lowest temperature occurs once every 2 years, once every 5 years and once every 10 years in Huzhong, while the
extreme lowest temperature occurs once in 20 years, once in 50 years and once in 100 years in Mohe. (3)
SCAND teleconnection patterm has a good correlation with extreme cold days in winter (January, February and
December) in the Greater Khingan Mountains region. Positive growth of the circulation mode, it has great influ-
ence on the extreme cold weather in winter in the Greater Khingan Mountains region.

Key words: extreme minimum temperature ; extremely cold weather; extreme cold days
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