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of hourly and horizontal resolution of 0.25°x0.25°, combined with temperature field, the northeast
cold vortex process from 1979 to 2023 was objectively identified, and the climate and climate
change characteristics of the northeast cold vortex were analyzed. The results indicate that there
were more northeast cold vortex in the early 1990s and mid-2000s, and relatively fewer in the 2010s.
The distribution of northeast cold vortex is the highest in June and the lowest in March. The average
duration is 4 days, with April being the shortest and January the longest. The northeast cold vortex
is mostly generated between 45°-60°N and disappears (moves out) between 40°-55°N. The center
of the northeast cold vortex is mainly concentrated between 115°-135°E and 45°-55°N. The
northeast cold vortex mainly moves towards the east and southeast. To the east of 120°E, the average
strength of the cold vortex is stronger in the northeast and weaker in the west. The intensity
distribution of the northeast cold vortex within the year is stronger in the cold season than in the
warm season. The strength difference between the grids in the analysis area is the largest in March,
and is the smallest in June. The intensity of northeast cold vortex showed a significant weakening
trend from 1979 to 2023. There is a significant negative correlation between the intensity of the
northeast cold vortex in the northeast region and the temperature in most months. There is a
significant positive correlation with precipitation in April and June.

Key words: northeast cold vortex, high-resolution, climate characteristics

5 &

RAG IR R AEAE A [ R A B AR I X, B Rl i S kg BRI DI, 2
ERWEENRSHREAZ — (RS, 19800, HiERPERIL GHE%, 20205 42
B, 2022), b GRSTA%E, 2023) TLHEHLIX (B 758, 2020). fER (HHAESE, 2006)
HILEEW . TN VK& CRAOBRUREREL, 2021). % ORK6S, 20200 FIEREKK
CRUGTEAE, 2023; EHISAE, 2024). RERILA ML RAUNERG, (HEMER R
A ez o BRI IGE R R, W R AR A B M, fesli . AR
MK FE, AR KRB (g5, 2006; #ITFESE, 2011; 55— K%, 2022;
FRE, 2023).

ARACV B E N EA R B K S . TR VE £ ZIE HZE H ([a]fE 24 h
8 6h) FIE S KRBT N TR (BIE5E, 2023), ZRHIEMEL e B, HEER 2%

2/ 16



1o BMRBIT LR TR B AR WA WEEEdE, S ENEARET B3R
Al s, BE AT, RS R IR his K 2 GEERIZEMRE, 2020; Fang
etal, 2021; Lin etal, 2023).

ARGV R AT 8 B RTE SRR . AURRS A N 1 (o5 — KR5S, 2022; 613
%, 2023), BFFERIL: RAGA RIS 32.8 0, 5—6 A%, KRS 13d (A
2, 2022); 5—8 ARSI FEAL T 48°~53°N. 121°~131°E (XIRIZE, 2015); ZRILAR
TN B A ZL R AL AN CUERARMEE, 202D, HFENILEZRED, FREE
WY CREBEMZEAREE, 20200, ZRACIA TR R & (TG4, 20060 ERIREK (F
FAESE, 2006) AHHARIKAK GRSIASE, 2023) #A MM, RILATRINSEE BT RS
ACTK VG 35 BRI G K PG PR AH DG B Y AR i e CUIB RAZR AR ZE, 20210 DUIIZRWA 250
UL CXRISE, 2015) HR, BRYAIKSIE . &2 S sm i T2 N#6 7] fe 5
KA IR EREFI N GE (8 F2245, 2021).

B ZRAC VR o B SR b T B TR 3 o AFT 255 (2006) LAZRIEHBIX 1000
hPa A R 31115l 55— RS I 5] SR B8 AR S BCRAEARE R S ZR AL Vit 5B« WA 2E 45 (2006)
MHE 160 G HER SR ICX 5—6 H MR LR - G, @ LIRS AR
IR )P 5 1 S BOA R A AR LA IR SR FE 2. 2010 AEARDISK, X ARALVA ki B (¥ 72 o
KUV RN A . MIRvESE (2012) THEZR LA IR FERER (72 L 30°x30°7 i 4
SR R AV A T RE BRI DAL 3 v FEE A0 A 88 - B (R FE 3R AR AL VAR B FE » XTI (2016)
W THEIZ A R AGAIRTE 500 hPa A HSFRIZS, DURAMEI & S E LS B AR, BAX
O E X, GEiHAIR H AR T B A s B AR A, SO IR TR TR S . TS 2%
(2021) & SLARALV I TR EE A4 i A1 A A S 2k 5 rho O b 38 s FE ZE AR A I FE 22 1R . 3
FIAE AV GG (20230 PAZRALYA 10 o7 35 e FE R AV 5B o 52 K FHAR I S5 520, 500 hPa
A E B B S WA AT AL, A0 RS R R 2T SR BRI, ARG AT B BE IR 4 43
AGRFAEUAART, T 3 A L AR S 0 R

PAAEWF I R 25T 2.5°x2.5088 1°x 1A% s BERIT I, 5/ B i 2 0 HE R UEORHI 43 M7
SRR (K%, 2022). AEANSUBA R T AR ACA W, I BRI ZE1 il i 1
SR, S INAS [EI[R] AR A6 R aR BE B FT EO A, ASCE A ERAS oA BE iR AR A6 I,
I SCREHE S BR 2T R (A IR SR TR H, 00T 1979—2023 EZRILARIIEL. W BhTEH
5HR SRR S HO ZR A X B IR, DR ZR b8 i R A SUABRAIT 78 RN TR TR0 V. 55

3/ 16



ittt s%,
1 BESHE
1.1 ¥

ARALV IR B2 R A S URRFE S T 0BT, KA ECMWE 4245 () ERAS & [ 24 GE
500 hPa = /ZY. BT ERL, K2 HEE0 0.25°%0.25°, I TE] 73 HF3 /NN, I 18]
N 19792023 4, =¥ [HYE M 30°~80°N. 90°~170°E. ARSI HFE N 0.25°, Hf[H]
I HERR I/ I BRE, 0T IR B B2 T BE N AR R, A 5 A1 T R G it s Bl R
() BT 4 o AR AR 7K B8040 AU T [ S 250408 Y Chttp://data.cma.cn)D , X ZRAE X 45 40°N
PAdb. 120°E BLZRI 20 MR G (B D, XIECRFE 20 A G5 HEAR .

3
51°N / ®
Yl .
e ~ -
G L o
47°N #
S v~
2 y
43N 4
- BA
i V- "/u
1 o ;-:4 ",_.« “"
39°N =

MG 120°E  124°E  128°F  132°E  136°E
1 FIEXERR G w4 8] A
Fig.1 Spatial distribution of meteorological stations in the northeast region
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Fig.12 Correlation coefficient between monthly precipitation and northeast cold vortex intensity
in the northeast region from 1979 to 2023
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