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Changes in Cold Wave Eventsand Warm Winter in China
during the Last 46 Years

QIAN We-Hong and ZHAN G Wei- Wel

Department of Atmospheric Sciences, School of Physics, Peking University, Beijing 100871

Absgtract This study used the data of 572 stationsfrom the China Meteorology Data Sharing Service System, from 1
January 1960 to 31 December 2005. The variablesincluding the daily minimum temperature, mean surface pressure,
mean wind speed and the Arctic Oscillation (AO) index were used for analysing the relationship between cold wave
events and warm winter in China. The arrival of cold waveis generally characterized by a sharp drop of temperature,
steep rise of pressure, and strengthening of wind at the surface. In the nationwide view , the temperature drop above 10
inoneor two days was defined as cold wave, that above 20  as extreme cold wave. Cold wave occurred most frequently in
northern China (north of 35°N) and south partsof the middie lower reachesof the Yangtze River (i.e. , Jiangnan). Clima
tologically , cold wave began in October in Northeast China. A peak period wasfound in April over centra North China and
the Jiangnan. Cold wave was active from October to April , which was the winter monsoon period. Among all temperature
drop events, less than one third of them were accompanied with pressure rise and strong wind.

In the last 45 winters, the frequencies of cold waves and extreme cold waves were generally decreasing, sgnifi-
cantly in Xinjiang, central North China, Northeast China and East China, with the maximum negative trend about
1-2 times per decade. Decreasng trends were observed from those events of temperature drop , pressure rise and
strong wind. Theincrease of AO index denoted the weakening and reducing of baroclinic waves along westerly zone,
which was not in favor of the cold wave in China. To some extent , the frequency decrease of temperature drop af-
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fected the mean minimum temperature in winter , and led to continuous warm winters.

Key words cold wave, extreme event , temperature, trend
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Table 1 Frequencies of temperature drop, pressure rise and strong wind events over three typical areas in 45 winters

1 168.7
41.3 (22.0%)
33.2 (7.6 %)
1 150.1
37.9 (21.5%)
69.0 (7.3%)
1 188.2
28.1 (18.2%)
29.3 (7.0%)

41.2 (24.4%)
1 187.6

61.6 (14.2%)
37.8 (25.2%)
1 176.1

93.0 (9.8%)

28.0 (14.9%)
1 154.8

38.4 (9.2%)

45.6 (27.0%)
69.9 (37.3%)
1 433.7

85.5 (57.0%)
114.1 (64.8%)
1 946.3

32.7 (17.4%)
47.4 (30.6 %)

1 415.6

10

2 3 45 ( )
Table 2 Same as Table 1, except at three gtations
(51058) ;127 46 (36.2%) 29 (22.8%)
46 (14.7 %) 1312 104 (33.3 %)
33 (7.6 %) 136 (31.5%) 1 432
(53192) 114 36 (31.6 %) 58 (50.9 %)
38 (15.1%) 1252 132 (52.4 %)
59 (6.9 %) 128 (15.0 %) : 855
(54346) : 118 22 (18.6 %) 19 (16.1%)
24 (14.3%) : 168 37 (22.0%)
17 (6.7 %) 23 (9.1%) : 253
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Table 3 Annual mean frequency distributions of 2-day temperature drop above 10

drop scales based on 276 dations

averaged over northern China for various

Ja?t
10 15 15 20 20 25 >25 )
1960 1969 4.20 0.72 0.10 0.01 - 33.4 (1966/ 1967)
1970 1979 3.92 0.63 0.08 0.01 - 31.2 (1970/1971)
1980 1989 3.50 0.41 0.04 0 - 32.2 (1987/1988)
1990 1999 3.56 0.49 0.05 0.01 - 29.3 (1990/ 1991)
2000 2005 3.61 0.46 0.05 0.01 - 28.9 (2000/ 2001)
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Table 4 Same as Table 3, except for events with 1-day pressure rise above 10 hPa and wind speed above 5.5 m/ s

/a?t
10 16 hPa 16 hPa 5.5 7.7m's >7.7m's Im-s ()
1960 1969 4.28 0.40 10.62 5.52 30.3 (1969/ 1970)
1970 1979 3.68 0.31 10.72 5.47 32.0 (1973/1974)
1980 1989 3.66 0.20 8.51 3.45 28.5 (1982/ 1983)
1990 1999 3.74 0.27 7.30 2.47 30.8 (1998/ 1999)
2000 2005 3.76 0.27 6.56 2.21 26.9 (2004/ 2005)
6 , 1960
[28]
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