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Abstract Based on the long-term dataset of cold vortex over Northeast China derived from automatic method of de-
tection and track, interannual variability of cold vortex over Northeast China, the effect of its persistent activities on
regional climate, and the associated large-scale circulation anomalies are investigated. The results show that the cold
vortex has a considerable interannual variability, but no significant long-term trends. Persistent activities of cold
vortex have a major oscillation with a period of about 2. 5 a. Frequent occurrences of cold vortex can cause a signifi-
cant negative air temperature anomaly over Northeast China for all seasons and lead to more local rainfall in spring
and summer seasons. There are likely more rainfalls over the Yangtze River basin when the summer cold vortex is

more frequent. In winter when the cold vortex occurs more frequently, most of China experiences lower air tempera-
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ture and less rainfall, which is highly related to strong East Asian winter monsoon. In the summer of more cold vor-

tices, deep dipole-like geopotential height anomaly maintains over East Asia, the upper-level jet stream shifts south-

ward and is strengthened slightly, and the lower-tropospheric anticyclonic anomaly over the western North Pacific

and the easterly anomaly over high latitudes facilitate the water vapor {lux to be convergent over the Yangtze River

basin and Northeast China, respectively.
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Fig. 1 Occurrence days (a) and numbers (b) of cold vortex over Northeast China and their long-term linear trends (dashed lines)



X " B ¥ 35 4
182 Chinese Journal of Atmospheric Sciences Vol. 35

MAM
80 {, @
60
2
A
40
*
= +
20 y=0.16x+50.68
1960 1970 1980 1990 2000
Year
(¢c) SON
w
=
A
% y=0.15x+43.58
1960 1970 1980 1990 2000
Year

100

(b JIA

80

Days

60

40 1 y=—0.1x+73.68

1960 1970 1980 1990 2000
Year

80

(d) DIF

60

Days

40

4 1=0.02x+51.03

1960 1970 1980 1990 2000
Year

B 2RI W R A KB AL (B (0 FF; (b)) B (o BEFE; (D &F
Fig. 2 Occurrences days of cold vortex over Northeast China and their long-term linear trends (dashed line) in (a) MAM ( Mar - Apr -
May)., (b) JJA (Jun-Jul= Aug). (¢) SON (Sep - Oct-Nov), (d) DJF (Dec - Jan - Feb)

MAA 20 K (1964 4F) AJLLFIHEIT 80 K (1960 4F
1994 4F) . FilHh, 5 ZEV 1 REE R Z 805
£ 60~90 KN Z[H, {HLE 1994 FHREA & 40
K (E 2b), ZFEEFEHR R ERDT,. A
JE 104 (F 3b),
BERIECH B 2, Lo
0.7 4/10 a, iKF| 95 X HMEEEAKT . ZETETRIRK
B A2 masy, HARREAE 95 N mMfEE. Ha
FET IR R A RECRIAS B K 0 34 0 18 )

F1 FERBRRENE. REXYWE FFHE (Mean)
fExtREFZE (RSD)

Table 1 Annual mean (Mean) and relative standard deviation
(RSD) for occurrence numbers and days of cold vortex over

Northeast China on annual and seasonal timescales
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Fig. 3 Same as Fig. 2, but for occurrence numbers of cold vortex over Northeast China
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Fig. 5 Same as Fig. 4, but for correlation between seasonal occurrence days of cold vortex over Northeast China and China air temperature
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