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Abstract Using the CN05.2 dataset of daily mean temperature for the period from 1961 to 2014, total extreme cold
events (TECEs) are determined in the present study. These TECEs are classified into two categories according to the
domain they affected in eastern China (East of 105°E in China), i.e., the first category of extreme cold events (FCECEs)

s B
(E=TEM
BIEE
ZENTE

2017-02-06; METRL AR HHA 2017-10-17

ANBE, B, 1981 AFEHE, T, RN RARSAEALA TS, E-mail: ice-1sf@163.com
FEKJBE, E-mail: jiangdb@mail.iap.ac.cn

[E 5 HARRHEIES I H 41421004, 41630424

Funded by National Natural Science Foundation of China (Grants 41421004, 41630424)



X A B % 42 3%

964 Chinese Journal of Atmospheric Sciences

Vol. 42

that only affected Northeast China and the second category of extreme cold events (SCECEs) includes those that

affected most of eastern China. Results show that the trend of intensity of FCECEs is significantly negative, but the

opposite is true for that of SCECEs on the interdecadal timescale. As for the occurrence frequency, the trend for

SCECEs is obviously negative, and that for FCECEs is also negative during the pre-1990s epoch but becomes positive

after the 1990s. The occurrence frequency of TECEs is the highest in February among the winter months, and it tends

to decrease during the pre-1990s epoch but increases after the 1990s. Northwesterly winds (cold air surges from Lake
Baikal) at 850 hPa during SCECEs is stronger than that during FCECEs, and the opposite is true for northeasterly
winds (cold air surges from the Okhotsk Sea). Analysis of the E-P flux and divergence field at 300 hPa indicates that

significant wave-like anomalies appear across Northeast China during both SCECEs and FCECEs, and the Rossby

wave energy propagation is weaker during SCECEs than during FCECEs. Harmonic analysis shows that the overlap of

longwave trough and ultra-longwave geopotential height anomaly in the same phase can more easily lead to extreme

cold event.
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Table 1 Beginning dates, durations, peak dates, peak
intensities, and types of 46 total extreme cold events
(TECEsS) in winter during 1961-2014

BB FFARY REmEd WE O IRERECC K

1 1964-02-11 3 1964-02-11 -8.8 ok
2 1964-02-19 5 1964-02-22 -8.1 ok
3 1966-01-18 3 1966-01-18 -8.8 CIaEN
4 1966-12-21 6 1966-12-25 -8.9 ok
5 1967-02-09 5 1967-02-11 -8.5 ok
6  1967-12-06 3 1967-12-07 -9.5 CIamEN
7 1967-12-26 4 1967-12-28 -9.2 Wk
8  1968-01-29 3 1968-01-30 -8.2 K
9  1968-02-19 3 1968-02-19 7.4 Wk
10 1969-01-27 5 1969-01-29 -8.5 Wk
11 1969-02-01 5 1969-02-05 -8.3 CIamEN
12 1969-02-13 3 1969-02-15 -10.0 K
13 1969-02-18 11 1969-02-21 -12.9 pUme N
14 1970-01-01 4 1970-01-03 -10.5 CiamEN
15 1970-02-21 3 1970-02-22 8.4 CiamEN
16 1971-02-26 3 1971-02-27 -11.4 B
17 1974-01-27 3 1974-01-28 -7.1 CiamEN
18 1974-02-24 3 1974-02-25 -8.1 ok
19 1976-12-25 4 1976-12-26 -10.7 ok
20 1976-12-30 5 1977-01-02 -9.7 R
21 1977-01-26 6 1977-01-30 -10.0 ok
22 1977-02-12 5 1977-02-14 -10.0 CIamEN
23 1978-02-10 7 1978-02-13 -9.0 HoR
24 1979-01-30 3 1979-01-31 -10.1 R
25 1980-02-05 3 1980-02-06 -85 R
26 1980-12-27 3 1980-12-27 —6.6 CIamEN
27  1981-02-24 4 1981-02-25 -10.7 P Ome N
28 1983-02-10 5 1983-02-12 -9.8 R
29 1983-02-18 3 1983-02-19 —6.9 R
30 1984-02-02 5 1984-02-06 -8.3 Wk
31 1985-02-16 5 1985-02-17 -6.9 Wk
32 1985-12-06 6 1985-12-08 -10.9 R
33 1987-01-09 5 1987-01-12 -8.0 K
34 1990-01-21 7 1990-01-25 -10.0 K
35 1991-02-21 3 1991-02-22 -9.0 CIanEN
36 1998-12-01 3 1998-12-02 -8.7 CIanEN
37 2000-12-23 4 2000-12-25 -8.2 K
38 2001-01-10 7 2001-01-11 -9.5 CIanEN
39 2001-02-02 6 2001-02-06 -8.9 CIanEN
40 2001-02-10 4 2001-02-11 -8.1 K
41 2002-12-08 3 2002-12-09 -7.7 CIanEN
42 2004-12-21 3 2004-12-21 -7.1 K
43 2010-12-13 3 2010-12-14 6.5 K
44 2012-12-06 3 2012-12-07 -7.6 K
45 2012-12-23 3 2012-12-23 94 K
46 2013-01-07 4 2013-01-08 -7.8 CIanEN
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Fig. 1 Spatial distribution characteristics of occurrence frequency of extreme cold events during 1961-2014: (a) The first category of extreme cold events

(FCECE?S); (b) the second category of extreme cold events (SCECEs)
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