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Abstract

The appearance of the northeast cold vortex is often accompanied by strong cooling. Severe cool-
ing is easy to cause a cold flow drifting snow in the southern part of the Liaodong Peninsula, espe-
cially in the Lvshun area. Cold flow drifting snow is a weather phenomenon that often occurs in the
southern part of the Liaodong Peninsula in winter. A cold flow drifting snow process occurs in the
southern part of the Liaodong Peninsula on November 30, 2022. Through the analysis of the at-
mospheric circulation situation, water vapor transport, atmospheric stability and atmospheric ver-
tical movement, this paper proposed that the boundary layer instability caused by the interaction of
strong cold air and the warm water surface of the Bohai Sea provides the dynamic and water va-
por conditions for the cold flow drifting snow.

NES|IH: BME, R, EHWE. RIGHLX — SRS A2 W AT D] B RERE, 2023, 11(4): 721-727.
DOI: 10.12677/0jns.2023.114086


https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2023.114086
https://doi.org/10.12677/ojns.2023.114086
https://www.hanspub.org/

B F

Keywords

Liaodong Peninsula, Cold Vortex, Cold Flow Drifting Snow, Air-Sea Interaction

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

UARYBEAFERSTFESRARGFEZARAEHE, REWS T NENKS, FHNEAKFES
BHRE G TR, (HA RIS AN, Mg e, KRS ) & B 55 G g A R, 55 1@% s
B SR ERITE LS4, R, SRR AU ZERE S Bl SR TR I AR R KR,
Bac )1, w R A DAGERE LR, 3 S E A S ORI B k. 2022 4E 11 H 30 H, L &RP
Byl I T — A TR = SR T KA X YO FR AR B R AR, At S5 1 X R 25 38 o L B 25 R (1]
K, —BEE AR, N TAERARTRH R T EHE . ASCNRAEH. KAfeE. £HiZ3). i
A AR 1) b AT B 5 TR X 7R 2 5 R A U S (1 A ORI P A R PR 1 SR TR AT 25 40 #T
PLHE— 2D IR AT A TR T AR, AT 3R = B 5 TR BE 3R 555 .

IR By i A s i A, ARWIEE A, RIS, e, RBERCHRIL - T
FAE . AR B PEEARE, HREIREREE, KAWL, BTEETER, —BEX
KGR AR A TEH . E4ZE, BhRIR I /K & T B R A0R, 2N BRI, 11 AniERK
BEPIPE 15°C A, 1 Bl M SR AR AE—3°C LA N o FRIARERE XU SCRA IR B RT 801, vl i 3o o b T
JZ— 2 M R [ 3 T )l RAE A, T E i 3 R i RN R AR & R G0, B0 Tl i
BRI 25 S48 B 16 TH T B8 AR 2 308 17 7= 26 B 5 P 2 i AN 28 240

E AT A TR E R 7L DA R THEE WS, W7 7 R ENERI T, Glorie ZKRIL, At
SR TR AR 5 A R T ) R AT /KR S BIOR RL S Z RS RN . [ T8 R, )
HERIRE S SR BART M TRZ Z KT 115CHR, AR RIS LR N 74.3% [1]. TR
1E AR BRI, R AR IS X s /KIR AR & 2 B0k, SER7E 800 hPa BAF, AHXH B
HZ AN LG 5 P e RF (I 1] S5 TR I B — 80 = KERL T 1 B — B E 600 hPa DAR, fKfH
HHILE 850~900 hPa, STV MIRT N o HAEZE R I, AN [F)AE B Hb R4 I 2= 0 e it b b &
RIE, F3 2 AR O A i KRN TSI, i b ik SO RIS L, BRE A FEER
K2 LA R ESIEM . FECh, E@EMRRIES. BSAHEER. REREE. JKERY)A
TERIAATHE 2 AR 2 TE B2 A2 B 25 1) = 2R R [2]

2. REiIE

2022 £ 11 H 28 H~12 A 2 H, WARPEFEMHIL T —RIEFIS R AL, hRIER, AMUATR
Jiitth, X 7 SRR AR RS, A s SR T KB IR I R K, 28 H 01:42~15:42, iR M X BEK A, B4
KN 8.8mm, 11 A 30 H 01:11~12 A 2 H 11:03, B&KMR AT, BMIEEN 1.2mm. SLIREEK, 535
N 28 H BT P4 /KA 30 HARIEHI NI RIE, AEEEE, WARESLTRILAREHTEEILS
MR T, BmA S0 BRI NN, SEERET[EE AN E AR AR, ERiL
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RSB IR R T R, K SR ERACK, EWrkrsiak, RRE:1iL 58 N/, 22 H
12:00, FEFEZRILRIRIIARRS, JLAR R Bl 5 S AR

3. KR

2022 4F 11 H 29 H 20:00 (bxf)Er, 500 hpa KK E(E 1 7)), KEFREHANE AR, RE
ARAGH X A — VIR AELE , i O AL T R AL S, A A TR E AR AL —71 , #hifg 28R i h—20~-28°C,
AL T IRIRES, e i dE ] 850 hpa KA (& 1 47), ZRAGAIR CUF8 2508 24 5l 24 76 5 Mt
T, FELRAL T HA R VR, BT 58 s R TS A 5 38, i b v-16~-20C, SERZ L
TEETEEL, A PRIE; 925hpa KAE E, bk &R —44 — B 0ER, 765 S iEeg
IS0 2 2 SRR A I P B IR T A 5. A SR Na, BN TA RSN, w®
FEALKG, i B SR N-4~0°C, KRN 12~14°C.
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Figure 1. 500 hpa and 850 height fields at 20:00 on November 29, 2022
[& 1. 2022 £ 11 A 29 H 20 A} 500 hpa #1 850 hpa = E 1%

KRAMF TR, VU B R AR AR AL R b e i s = 0, ZoNJE IR, A2
Lo Viteam, BEAN I SR A B B AT I AT T A PR AL, 22 A A RO R B N

PRV W M i A, bR R R A .
4. KB

B X 29 H 20 (b 5{E)EF, 700 hpa £ 850 hpa /K@ & E (5] 2) 508, A REAS /KPR IE =i
K7 A A VG IR AR RIS, Fk 2R SRR B R A TV, TR A S A OKIAE
&/, JirLA 700 hpa #1850 hpa )i B2, #hifg B2 R7K-FokiRaE & AR A K.

X 29 H 20 BF(AL ), 700 hpa £ 850 hpa IAHXTE B35 7 Hr (14 3), KR A=A I IS B 5 22 1) 14
FZKIR 3 AL R 7E 850 hpa LA FIRAEH, HETUAL - KEgE M, 700 hpa A LA ERS)Z I HFIKIR
JUTFEA, 18E RAR)E 22 B2 1S 0 A Ji R 3 52 >k B b 75 1 4 25 R4 i gl i 7 T B A B e e ¥ <A
FAE AR SHIE KR, GibKI e EE KSR KRB Z (TER, 1998).

DOI: 10.12677/0jns.2023.114086 723 H ARl


https://doi.org/10.12677/ojns.2023.114086
http://www.nmc.cn/

B %

CMA&3RBER 700hPak¥i & & CMA% 3RHER 850hPakiE &
2022112912 11 A298 128 ( 000) 2022112912 11 AR9E 128 ( 000)
58 TR 0 B L VBT B W O B o TEIAI7 7] W sen ¥~ may s reann i
i bl s Dl kb L B vy by vedeer|l B . ~~~~~~ .@
SRR N B R NN SN 2SR IS S parae |
BON{ & mee iy \\su\\‘ ‘i\\\\“ g 50N g
au gt SRR J 4
Sraes o ¢ Vi 30
. Bl \. 15 e ®
=g 2 E
aon T o8]
g it i 18 PR sl : 18
35N 10 35N :, 15
12 12
o 22T & oo I
. : 6 |y oeaf s 6
BN S e s 3 BBNYi 3

,,,,,,,,,,,,,,
...............

B s L = ~ : X 20N {-i-e-wstriene

| ; b, by
E  O5E 100E 105 110E 115E 120E 125E 130E 135E 90E  95E 100E 105E 110E 115E 120E

. B RIET RS %R & Mk hitp://www.nme.cn/.

Figure 2. 700 hpa and 850 hpa horizontal vapor fluxs at 20:00 on November 29, 2022
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Figure 3. 700 hpa and 850 hpa relative humidity fields at 20:00 on November 29, 2022
3.2022 £ 11 A 29 H 20 A 700 hpa #0 850 hpa HIHEXEE 17

IR HTREY, AT (/KT /K iE 32 20k B TR dbT7 v 2, KIS R, 1 EKIREmIE
T BRI T AR X IR IR 2 S BT Es, i AR R B (3 Z 41T 850 hpa KLU R HIIL S E ).

5. RSBG4S

MARTE 29 H 20:00 (L5 ER 2 TR T (N & 4), AHadEE)E, AR F 2 LR RS, (K2
JATH i e BRI, B KIS, (AR EPLE R R, FIR 2 AP, ¥-Fir 32 B4R H 1 700 hpa
PLF, HoHr 925 hpa LU R KA E S A e HAFE R OO A AL RE, BT 52 WA TRIEAS B 1P AE
i B UL, RZ IR R RS T AR LT AT, SRR S SRR &I T 1T, —HLTES,
T W ¥ T () B 2 SR T R S VR R 1) ik 5 228 SR 4, 7E 776 hpa £ 625 hpa 2 [8]F i
WEE, EERE, 330 H 08 i, iEZE Fyi3 850 hpa Ftilr, W2 FIAA RIS T B 2 < 1 4kt
T, AUKRTER—ERE, AL DU KR I, IO AR = TERUX 3k, BT AR i i
Rz @ EAE 1000 KA A .
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Figure 4. Analysis of sounding data at 20:00 on November 29, 2022
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6. SKRERFHES

JE X E R PR R MF02001 5 bR KOkt 29 H~30 H BRI B8 kA, B H 71
KIE-22°C, WRHTHKIE 14C, R2% 16.2°C. B S, i H-F<EA-1.9°C, L, Mg
R R A E IR, TR — N R I RIE, A IRE KRR THR G T IREA B e R .

K FERHE R, 1 5 bRul AR, A 32 PG, 37 bR /N FI5 X 778 7.8~14.5 m/s, K
B XN 18.6 mis, RIS % /NRHF44 X A 6~11 mis, SRR 16 m/s, AT L4 KA PE L KAk
i, BRTFAREER, MR, SMRRARILRE, SRk B FI0 R Bk, ANl @i,
FTUARMETE ARz, R RRRIS, B2 AR MR, AR F AR S 1774 MR Ik
MR HTRE, M 29 H 20:00 I 46, st (R EEEE N, AmKEAm, F B8 kpEE
2, #0112 A 2 H BARERCN, SR, KA.

7. KEREE

KAFRE BRI E R ANE R FS M sm SRR, 1l e 2 e KA AR e M H B e b —,
R ECR r KT 0.6°C/100 m (I i (R ga i TP 2R B BoR,  HAE AR KR N TR
JERE), KAMTHAAREIRE: SR EECE r 5T 1.0°C/100 m FIIHE (BT 434 T+ B3R B
BER), KT 4 AR IR IR HIRZE r /N T 0.6°C/100 m R, KA AT 4t R IR 2 (i
WSS, 2004). fEXREFIRE, ARbES SRR FSREZERZ 7°C, WEEBZEN 0.175°C/100 m,
SRR R, W5Z(850 hpa LR, JEHLEAHRS 850 hpa Z [ 22, A ) vl — B 3 i
JeERiFIE EiR R ZEHAE 12°C L L, IR BRI 0.8°C/100 m, SEA T AR ARAS, Zhkil K L E L
W, R 2R KIEF] 16°C, IRE HIME N 1.1°C/100 m, SEATWARREIRES. HHhERE, ARES
R, W= RE RAREE, RN ARRE, JeHR 28R & bR, KZEWATE,
R AL S R T AR e RS o

8. DE=EMH
MBI 25 [ (Pl B) T LU ) L 2R 8 F o B SO T AR K B AR A 5 PR SR
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Figure 5. Infrared satellite cloud image at 06:00 on November 30, 2022
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9. &t

1) WACE B XA b A /N USRS, 2R AEAEED IR ARG A A Ak, BAT B (T 51
B R RR 2 1) S B T B ALV R, R ALV A2 AE IR O AR fT I RIS RE ™ AR e T, BOK B, BRGRER
559, ARPRTHEY, HRRERHZE A, KES K WERAERZEOR.

2) RIS R R EER TS o8 4 AR AR E R AL XA — R A AE, IR T
TR A 5 A, S IR AN S R BOR, AN T, R B ARG
AR R S, T, TLAR AR AL T R AT R P AL, ARJR A A W I Y e A I8
IKISRTHRR G TR =, RS

3) A AT PR B PEAE X B ROTECRE, AR T A iR s S, X R AL
L2125 0 N P s <0 s oy A1 g 0 T = 4 A

4) EYEFEEA YT RRE, SRR, 4% S RA R AR I, i - SRR T S
AN BRI IE,  ETHRENUKIRE TR 2 SRR R AR A, TR E R4, A
ARz, FEEFTRLE, BT ORZ8E(EZEAT 850 hpa LILLLI T FEN).

5) JRFKI LA B A I X N R R G, ARG IR R N, 0 P A i = FE
IS AN T A .
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