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Study on Weather Cases of Low Temperature
and Cold Damage in Winter in Puer City
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Abstract; Based on the conventional surface and high observation, disaster information, NCEP/NCAR and
ECMWF reanalysis data, 10 weather cases of low temperature and cold damage occurred in Pu er City in 22 years
from 1999 to 2020 were analyzed. The results show that: (1) the weather events of low temperature and cold
damage in Puer city can be divided into three categories, and the circulation patterns of different types at high and
low levels are significantly different. (2) Type [ is dominated by rain and snow disaster with low temperature,
which are both affected by the south branch trough and cold air. During this period, the middle and high latitude of
Eurasia shows a trough and ridge mode at 500 hPa, and the East Asian trough shows a ladder trough from the
transverse to vertical mode, accompanied by the south branch trough. (3) Type Il processes mainly caused rain
and snow disaster with low temperature from the beginning to the strongest stage, and caused frost from the strongest
stage to the end stage. During the whole period, circulation in the middle and high latitude of Eurasia at 500 hPa
shows the pattern of two trough and one ridge, the East Asia trough was shallow, and the southern branch trough
was fast moving eastward. (4) Type Il is mainly caused low temperature frost disaster, without the cooperation of
the southern branch trough, and the situation at 500 hPa in the middle and high latitude of Eurasia shows the mode
of two trough and one ridge, and the strong high ridge is conducive to the sinking of the northwest air in front of the
ridge. (5) The activity of cold air is the common feature of the three kinds of cold weather events, and their

difference is mainly manifested in the coordination of the southern branch trough system. In addition, the persistent
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northeast airflow at 850 hPa over Pu‘er City and the temperature is less than 8 °C can be used as an important

indicator for low temperature and cold damage events, including rain and snow or frost with low temperature.

Key words: Puer City; low temperature and cold damage in winter; south branch trough; forecast factor
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Tab.1 Statistics of the percentage of stations with minimum temperature <5 °C , weather phenomena and disaster

conditions during the cold weather cases of 10 counties ( districts) in Puer City in winter from 1999 to 2020

Hi <5 C I/ % KEIG GBI/ TG

1999 — 12 —-23—30 100 T 79 103.6
2007 - 01 -31—02 - 02 22 e 1486.7
2008 — 12 —02—03 20 T 61.2
2013 - 12 - 15—18 99 - 92 700
2014 - 01 - 19—21 76 K R —
2015 -01 —08—14 85 K R 1700
2016 -01 -23—26 86 e 50 000
2017 - 12 -19—22 91 TR 6 016.5
2019 - 12 - 04—10 85 K Rk 869.6
2020 - 01 -26—28 78 T 2 468
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Fig. 1 Average temperature anomalies of 10 counties( districts ) in Puer City in winter from 1960 to 2020
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Tab.2 Influence system, low temperature variation and weather of type 1 cold weather cases
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Fig.2 Synthetic diagram of the distribution of atmospheric circulation in upper and lower layers of type I cold weather cases: (a,
d,g) 500 hPa potential height (isoline, unit;gpm) and 850 hPa wind field (vector, unit:m + s™");(b,e,h) sea

level pressure (isoline, unit;mb) and anomalies (shaded, unit:mb) ;(c,f,i)850 hPa temperature field (unit;°C)
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Tab.3 Influence system, low temperature variation and weather of type II cold weather cases
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Fig.4 Same as fig. 2, but for the Distribution of atmospheric circulation in upper and lower layers of type Il cold weather cases
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Tab.4 Influence system, low temperature variation and weather of type Il cold weather cases
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Fig.6 Same as fig. 2, but for the Distribution of atmospheric circulation in upper and lower layers of type Il cold weather cases
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