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Abstract Northeast China cold vortex (NECV) is an important weather system in Northeast China. Based on the ERA-Interim four
times daily reanalysis data provided by ECMWF, the existing objective identification method is improved and the idea of weather
map analysis is applied to the objective identification of cold vortex. 516 Northeast China cold vortex processes in the summers (May
to August) from 1979 to 2018 are extracted in this study. In order to study the difference in the NECV initial position, the active
region of the NECV is divided into four quadrants with 45°N as the X-axis and 125°E as the Y-axis. Results show that in summer, the
frequency of NECV formation is the highest in the second quadrant (northwest) and the lowest in the fourth quadrant (southeast). The
NECVs are mainly moving to the east. The average persistence time of the NECV in summer is 3.2 d, and the persistence times are
quite different for NECVs generated in different quadrants. The longest persistence time is found for NECVs generated in the second
quadrant (3.5 d on average) while the shortest is found for those generated in the fourth quadrant (2.9 d on average). 72.1% of the
NECVs have a lifespan less than 4 d. The frequency of the NECV generatation in the second quadrant in each month of the summer is
much more than that in the other three quadrants, and decreases month by month, demonstrating an obvious characteristic of
intraseasonal variation. The initial position and the frequency of the NECV both have obvious interdecadal variation characteristics.
In May, the NECYV initial position is located further north from 1998 to 2007 and further south from 2008 to 2018. In June, it moves
southward from 1980 to 1998 and northward from 2008 to 2018. It is also located further east from 1993 to 2003 and further west
from 2004 to 2018. In July, it moves northward from 1998 to 2010, westward from 1985 to 2000 and eastward from 2005—2012. In
August, it is located further north from 2002 to 2010 and further east from 2009 to 2018. In terms of frequency, especially in the
second quadrant, the interdecadal variation of the NECV is obviously inconsistent within the season. There are more NECVs from
1979 to 1985 and fewer from 1986 to 1992 in May; more from 1979 to 1992 and fewer from 1993 to 2018 in June; more from 1980 to
1991 and fewer from 1992 to 2000 in July.
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Fig. 1 Diagram of lowest geopotential height at the

surrounding grids of the cold vortex
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Fig.2 Diagram of recognizing the closed contour of the cold vortex (a. the closed contour is completely within the identification

range of the cold vortex, b. the closed contour is at the boundary of the identification range of the cold vortex)



WOHESE: 1979—2018 45 5—8 H H E AR Jb v I 57 1Y B LRI O 1k B AR AL RRAE 949

u<0 u<0 u<0
«— «— «—

a b c
vsole * o t=0
v=o| ¢ *’ ot =0
v$0l.f ‘g ‘hTVZO

— — —
u=0 u=0 u=0

B3 I s e MERR iR
Fig. 3 Diagram of identifying the cyclonic circulation of

the cold vortex

60°N

35
110 145°E

4 iiBERE

Fig. 4 Diagram of tracing the cold vortex

BB R WA i P, Il Py, H P B B A4 R
P, Py () B B8 BIAF 6 10 R 8 B i 1 A5 F, W
WZBNEE d, M dy, 7 d< d,, Wk HAR R
P, & AT — BRI P BB T &, R ik Py Al
P, J& TR — ARt e

5 B XA I B & I Oy TR Y L
B, SCPAETKR IS 8 sk (R, 2001) XF ¥ i
ARAE Hhoo 0 B Y ity b, 2 BTl 45 RIS iR 43
B B RELAE (2012) . RS (2012) B9 TAE, 4%
BB T RIB IR HEGEY . WEY . W55
RRRAE, X8 i o B 1E A7 38 B, 78 ELAR 0 1R B v
2B Lk — Ak, FEARBAE LT LT Ifi

(1) BEAk 2 B A% B[] 3 B T e o V2 TR U Y
PTG AR R B R e B R B | 23 A HER, SR
JOT A Gk 1 B (RS 54 6 h, AH B AN 3
FH 24 b — ORI FE ksl H S50k 5, GBS
ML AT 2 i R AT ARk, AN 5 st R 5t -

(2) HIW7E 500 hPa K< L BET 20 b i 1 &
SE R LR, R A M 55 R AL A BT RN, e R
40 gpm 11 [B] BF F- FR AR AE o0 Ja L 05 N BBl 1 — 2% 4
EEL, £F Ak 55 Tl h 2 B 2 10 R e i 22K, IF 4
HJE 8 A5 1) L AR IE A K T IZ SR EE R
R D KRB R P2 S H L RR W I & o ek Tl
ARG 5 v R 34 67 3 s B IR A, A%
PR R A R, AN RE A D) TR A S E
S E 5% N

()X T R 44, EafidE(2012) HELE T
IAE Hpo bR 2 A4S AR £ 1) KT ), R LA
(2012) s HOALE T H AL A0 pg 4k 6 4> i A 26
] RT3 1o, T SCR O AIRAE O AR L B PR b4
T F X ] S5 A0 S, o A b (R TIE T G A A
I R

() FEIB LV I (RDFI B 2L 2 d IR TR E R
] — Ve i 2t 2 ) I, e R ELAE (2012) R T T AHH
L2 dRMAGNAEE R B ES, MWARFIEHGE
SRS, HAR B0 R S S B AR
TR (2012) 45 1 T SRR 9L ElL. 4K IR
— R Z DR WAG T, ATREA AN IE— 1%
ARG A LA CINE 4 4 BT aetE o), 583
WA — AN 4 T 2 P AT — AN IR BV TR S s R Y, H:
IR 4y A B4 0 0 B o, SCH R o I R T RE HE R
PGB (& 4), 2300 77 36 i B AT T e, 3 DL
PUN T 250 (6) 555 ) 45 .

3.2 RANERRHIEIE

WA DL 1 R0 T s, gE I I Y
1979—2018 4F B 2= 516 A L% i #2514 At
PIRAEZR (R 1 AE 45 ), 2B B A B ] R
4 YYYYMMDDHH BT, H ' YYYY % 7R 4E 13},
MM %75 H 4y, DD %7~ H 1, HH £ 75 /N, BT %
AT s Az (S5O B A4 ROR .

e 5 (2009) R FH 300 7 ik %F 2008 4
SHM AT 7, G R R 2 ik (R
DD—DD, #/RIF A H Y —45 R B, £35H T



950 Acta Meteorologica Sinica S5 4R  2020,78(6)
F 1 1979—2018 4F 5—8 H RILBIWIESE
Table 1  Chronological table of NECV in the summers (May to August) from 1979 to 2018
hisea ] AR E SEF ] LERAALE
1 1979050408 BT (52°N, 110°E) 1979050620 BT (54°N, 126°E)
2 1979050708 BT (55°N, 139°E) 1979050902 BT (59°N, 140°E)
3 1979050814 BT (55°N, 119°E) 1979051020 BT (60°N, 133°E)
4 1979051020 BT (48°N, 133°E) 1979051520 BT (44°N, 132°E)
5 1979051508 BT (42°N, 115°E) 1979051808 BT (44°N, 138°E)
512 2018061114 BT (60°N, 127°E) 2018061614 BT (55°N, 120°E)
513 2018071214 BT (52°N, 113°E) 2018071408 BT (54°N, 121°E)
514 2018080520 BT (60°N, 131°E) 2018080802 BT (58°N, 145°E)
515 2018081714 BT (59°N, 111°E) 2018082108 BT (57°N, 126°E)
516 2018082402 BT (42°N, 121°E) 2018082602 BT (46°N, 129°E)
2 200845 H AL 3 FhIERIA I L B H W (R HEH 4R, 2009)
Table 2 Occurrence dates of three types of NECV in May of 2008(Wu, et al, 2009)
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