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Tab.1 Occurrence date and impacting area of sea fog events over the Yellow Sea and Bohai Sea

HELH 1] AR L H ) S HEH ] AR
200943 J1 16—18 H B 20184F6 H5—6H i 202046 5] 7—8 H B
200945 H 3—6 H B 201847 H 16—19 H L 20204F 6 H 19—20 H HifE
20124E4 H 9—10 H B 20184F7 H20—22 A Wl 202142 H 6 H B
2012474 H 23—24 H HIfF 20194F3J1 1—5H B 202142 H9—13H B
201443 J 24—25 H H it 20194F3 ] 18—19H B 2021421 19—20 H B
2016431 18 H HifE 20194E3 1 25—26 H B 202143 H 14—15 H LR (3
20184F3 J1 12—13 H B 201944 H 23 H B 202143 1 24—26 H B
201843 J124—27 H B 201945 H 15—17H i 20224F3 5 9—10 H I
20184F3H31H—4H2H P 20194FE6 H 20 H Wi 20224F4 H 8 H [
201844 H 20—21 H g 2019471 4H Bl 202343 J14—7H i
201845 H9—10 H HIF 2019471 22 H B 20234E3 H 28 H ERelis
20184E5 H 13—14 H it 202044 H30H—S5H2H B 2023451 15—17 H B
201845 H 24 H HfE 202046 H 3 H B




344 FR PR A « BRI 55 12 W 3 M TR 2 R R AIE 23

MICAPS b [ WL 5 Ak 2 LT 251~ 461] - Sy {413 L
AR, AR EE ] W = B AR D 8
T G ON #A7 o BRI Ny il 25 S0 1
A1 CHE RS B K A B A L h FUE R BB IR
5 IEE 1) R L — 0P, T H— BIR 7R
A ] B AR EE R BOR TR AT AR

I SR G5 SR AR RS R N i ECE 1 R
XA, "] 53 s GRG % iR s 5k
SRR Z R R —E Y RIS T, i T
B BLAZ R e T AR BRI HIE . WRAR
22 EEXT 38N 55 MMIIATE B FF 2L 555 ik A 712
W ot , 1R TR = SR G 153 B B i T 1 25
AL

A2 W o i 5 K RO IE TR T RARZ
1 000 hPa f7K VA T Qg0 2NN :

Qo0 = Valg

A VR R g IR s g W E IR E
Q1000 I A g/ (em-hPass) .

2 WERA

FLF 2009—2023 4 [y 1L 7 R , -2
B 1 DU GER}, G343 A 1 8 i U 25 Y SRR o
T UL Y, Go it R v T RE A DR L A 5 DR U )
SR SN

AR 2 H RO 30 KA AT, 1 35 40 A1 T
LR N Wi . FREEa A 1~2 KRG N
68.6%,3~4 K15 26.1%,5 KA (5 5.3%, 25
25K 1 K 1) P4 e S R S Dk A K 1 b T BHL

PUAE T, 3L 42K 5 A5 TR RIL 7748 A R R Y P 2R i X
ST RRE R N E  BE LK, 1% H
AR NI IR E s L R,
14201844 1 H w8 — O I 25 L 2 .
MH WS = B B % 4 e T B0 KIS L R
BB K P A X, DA 08 B B B 4 22 i, B T I
K PHYE LR AR AL S 8055 X (0 & A AR A, 55 X 3 Fl
FEARFERR S s 5, B 0 1R 55 2% DX LA I 4
UK, (FLVAE T b ) 55 X3 L i B e 84k o

W55 FEHMAE2—T ], Hh3—5 A M EE
Foh BB 73.7%, JEA 8 5 V% H BRI, 2
PERFAE 3 . X —FRIE 5 MG = 555 10 0
Il (3% 3 ) 1) 1 25 R i — B0, RN 35 2k
THEEWZE, Hh 5—7 A NZ LW, k& FRD
KA. WA, X AT HERRAE 5 SST i 2= 15 Pk
A G, W TS R I 2, T B AR
(T) %8 T SST, Bl T-SST > 0 °C ; ¥k SST A fig
b W R OB PR N 71 i T 1 B 3 S B 7
AWk REPASR HeH 25 CAE R A 2155 A R
SST fi g AL NG Sl . & 2 0 1—12 H #&3hif<
16 F-341 SST &, Horfr 8 F w4 ishifg 119 SST = 1 25 C,
AN L2818 55 1 R 2 A

1—7 A #19—12 H iy SST BSRIK T 25 ¢, (H [
G VE RS P 0 o R v v A DU A
2 )2 v bl T LR VAV 3 ) T S BRI IR L
PR, RA2—7 A T-SST>0 C, B &iEEIE
B S5 o F AT DL B T I ) IR AT B ) 2
fE, 2 7E SST S B BT AR M S F LT 52 T ™
A1

K1 2018474 H 1 H 08—15H} FY-2G i ok =&l
Fig.1 FY-2G Satellite visible imageries from 08:00 BT t015:00 BT on April 1, 2018



24

LIRS S VT

42%:

T LD LAy b i i v
K2 1—12 ] PR mii A2 (1991—2020 4F ) (i : °C)
Fig.2 Monthly mean sea surface temperature from January to December (1991—2020) (unit: °C)



344 FR PR A « BRI 55 12 W 3 M TR 2 R R AIE 25

3 \EMREMN

EMANE 55 F RN A%, HOE R
HL A2 A% (B K ORI G 25 1, 30 34 18 A
Rl i e o DRI, 0 B AR I 25 B AR AR DT
W AEZ N A5 T

3.1 KEEH

IKVRIE 55 AR L ) o el SRR IR 5T
I R EBEAS AR YRR, R 2 T LA Y, 2
— ARV B T S T S I = AR B o A, B
T b SR ST A R RSB ok ALIRE 1
FKIR S g Atk  JE s RINE H . A AT
B O B AU ST ) RSB O FE 20°~40°N
110°~140°E A /& FEAFFE , i85 R AR A T 30°N Bt i
s LATL, R PE A 35k 120°E LAV, Jb AL 313k 40°N,
R | S T [ o = 9 B S R e o A )
PR, — & KBl A R, BDFE 30° ~40°N 2 [1] 5§,
40°N DLt A KBl e Fe e A B0 AL L H AR T
T oy N O S 3 30 W S = DA S O B2 N1
R By A P 28 Y ) o VG 0 2 P G IR R S
Be A, B R AR e DU AR B T A g I ), B A 1)
P R S ST IS e R . 382 X 38 AN SE A
4] 1 000 hPa 7K Vi £ 43 A1 1Y 43 BT & B, v il g vl
5 KR EEORIE T ARG I M B . B 3K
2018 4 3 H 25—27 H v 1 1 25 12 F& 1 ¥~ TR U
5.1 000 hPa 7K 73 £ A X 43 A 17 L

XY 55 1 B R AR AR KBl s R AR B 5 5 AR
DAUASTE T TR B B 0T L HLs R P AT IR R 4
Bl & MB35 o B0 58 I A T P 38 AR R i
w8, B g A e e T SO A . e A
EA B ILER R R AR, VI R R M AR R
T, JEA 2 40°N HIR ARl . U S 7 1), 1655
Sem AR R, JE A B AL R B AR B A )k
T R R ITERBE  Z 05 M ST E, A2 K il ik
BHAY , e BAE AR 5 7R B PR b X B Bl o 551X
7 [ 55 1 000 hPa AH X K = 90% (1) DX sl AH X 1 .
ek, 55 22 e 3—5 1, Xt SR AR A K,
WGBS A 2 IR ) 5 2 Aot O IR0 A0 T AR TR R T 4%
RAZERIEATHS , 2125 A6 b 20K 88 L2 5

b

32 BEL&H

Mk A AR 1 I 1 U T I U 48 B T
T, BAT 2SS T SST, B T-SST > 0 °C i, I
VB A RE A 5 T T AR LA B R 2k 5 B T R
L, R EE S I i 5 . LAk, RIRIEASBE L
SV AN T X I 1 SST de v S 4k I FL(E
25 °C . 2k X 38 AN Z5 A0 % — 4 My, 5
25 55 X W) 45 1 T-SST By B (A Y [ & 0~2.5 °C, iX
— S AFAE I 55 A AT 6~24 hal B gt B & . RS
R, Y%A B , TR Z ) kA A
A AN . 2021 4E3 7 25 1, i R
0 IR R R I 55 L B, A 3 ST 24—25 H Rl
T 25905 [l A8 T AT LA 2 (U0 8] da—b) , 7R 55 4
BUHT 24~12 h, i R S T ORI 25 78 0~
2.5 CZIA], i eV 25 A iR 254k (A8 T 25 |
08 i, 13 25 1k 2| Fe ik (UL /&1 4d) , ¥ Vg 1 D 174) A< I UL
ZEZ/NF0 C L 4¢) , i BH B8 15 48 1 1T 34
AW A, R CALTF SST.

R T4 S (I P T 55, A2 v 55 A B R
IR 22 AE R B ] K . 9 4n 2018 42 3 H 25—27
H i 25 20 2 (UL I8 3a) , 25 HE BLET Y 12 h— B
27 H IR, B0 A S0 22 — 00 R 1 55 A2 i 4%
(W de—h) o BLAN, Wit i 55 A 620 5 < TR
ZEWA KR TE I8 il v, i Vi I 225 ¥
Z5 M ) S R 22 A5 R Y A 36.8% . A AT AY 45
A R VTR PR R 5 2 T
eSS

T I AZ Vi 55 A1 B ki 5 1) 1Y) 2R 5 (40°027 N
124°20" E, ¥ %5 54497 ) By WL 12 5% , #E— 20 T i it
W EYE . 7838 s Nl b AR L% 8
W UG5 8IR 58 S5 41K, [ 5JE7E 20184F 3 H 24—
27 H AT R b, JH A3 ol WL A ARG B AR
RE DL A ik thZk . NI AT AR 2,3 1 24 H A
AT 10.2 CHESR TR 2.2 °C, HIXHEEE h 60% 2
T2 92%, g WL 7 954 m T [%£ 2 351 m; 24
H 2 [0 SRAE 1 °C RO, AR B2 2 97%~98%,
% O I B Rl PHAR  RE DL BEAE 2 000 m AT ;25
H 08If—27 H4-1i, B T 25 H #1126 H #4 i T K BH
SR S8R BT BT AR R B
DLBEAFEEAN 155 — ERFEE, R 25 H A% M—nR (]
(A RE DL BEAS 2 500 mo PRAS S I B AR (RE L



26 WO W 423

3 201843 A 25—27 H #5511
Fig.3 Sea fog over the Yellow Sea from 25 to 27 March 2018
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Fig.4 Sea fog over the Yellow Sea on 25 March 2021 and from 25 to 27 March 2018

15 20184F 3 H 24—27 H FH 4Rl (54497 ) AHXEE Al (a) LK AR UL BE (b) 2 fl i 2k
Fig.5 Relative humidity, air temperature (a) and visibility (b) at Dandong Station (54497) from 24 to 27 March 2018
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Fig.6 Sea fog over the Yellow Sea from 30 April to 2 May 2020
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Fig.7 Relative humidity, air temperature (red solid lines, unit: °C), and wind (barb, unit: m/s) at Dandong station
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Fig.8 Sea fog imageries monitored by satellite
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Fig.9 1000 hPa water vapor flux (arrow, unit: 10°g/(cm-hPa-s)) and relative humidity
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Diagnosis and analysis of sea fog over the Yellow Sea and Bohai Sea and its
satellite cloud image features

GAO Songying', SHI Yueqin’, ZHAO Tingting’, WANG Yugqi', MENG Xin®
(1. Dandong Meteorological Observatory, Dandong 118000, China;2. Weather Modification Center of China Meteorological Administration, Beijing
100081, China;3.Rongcheng Meteorological Bureau, Xiong'an 071700, China)

Abstract: Utilizing the MICAPS conventional data, NOAA PSL analysis data, ECMWF ERADS reanalysis data
and satellite cloud images, the weather, formation and persistence conditions, as well as boundary layer and
satellite cloud image characteristics, of sea fog over the Yellow Sea and Bohai Sea are analyzed based on 38
typical sea fog events over the study area from 2009 to 2023. The results show that the vast majority of sea fog
over the Yellow Sea and Bohai Sea form over the Yellow Sea, and distribute over the eastern Liaodong Peninsula
and the Dandong region after landfall. Its seasonal distribution characteristics closely relate to monthly evolution
of sea surface temperature. The main conditions for sea fog formation include: firstly a favorable weather
situation with northward transport of warm and humid airflow from south, secondly air-sea temperature
difference within threshold range of 0~2.5 °C during a period of 6~24 hours before the formation of sea fog. The
formation of sea fog relates to the decrease of air temperature and the increase of air humidity, and the persistence
of sea fog relates to the thickness, temperature difference and gradient of inversion layer with a warm and dry
layer above the foggy area. Affected by land-sea distribution, terrain, and water vapor transport pattern, on site
sea fog distribution are different from those on satellite cloud images. This work also studies the reasons why sea
fog events over the Bohai Sea are less than those over the Yellow Sea.

Key words:the Yellow Sea and Bohai Sea; sea fog; satellite cloud image



