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Abstract. The paper discusses the coordinate influence of CODAS-SST and the assimilated FY-4A tempera-
ture profiles on sea fog simulation with WRF model around the Yellow-Bohai Sea. The analyses show that
the high-resolution CODAS-SST can significantly improve the results of sea fog simulation with WRF mod-
el around the Yellow-Bohai Sea, which makes the range and intensity of simulated fog more reasonable. By
analyzing the sensitivity of various elements in the foggy area to change in SST, we have clarified that the

2 m temperature and specific humidity, as well as the sensible heat, latent heat, and water vapor fluxes at
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the sea-air interface, exhibit varying degrees of positive correlation with SST, while the liquid water con-

tent shows a significant negative correlation with SST. The assimilation of FY-4A vertical sounding data

can further optimize the vertical distribution of specific humidity and wind speed in the boundary layer of

WRF model, improving the vapor transport and liquid water content. Therefore, the coordinate assimila-

tion of FY-4A vertical sounding data and CODAS-SST can better simulate the mesoscale characteristics of

fog area, which indicates the high-precision and high-resolution ocean observation data are beneficial for

improving the numerical simulation capability of sea fog.

Key words: sea fog, numerical simulation, sea surface temperature (SST), vertical sounding
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Table 2 Root mean square errors of simulation elements of three schemes at

representative buoy stations around Yellow-Bohai Sea Region
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Table 3 Change proportion of each element relative to sea surface temperature

in fog areas at representative moments of fog cases

2m/AREME/ 2m IREME/ RPGEEZME/ WHGEREEME/ KTGEEZEME/ WSKEEZEME/ 10 m KEEE/
¥ 254> 1] MR et/  HEREEME/ (g WRZEE/(W - WEEME/ (W - HRREE/ (g WEEE/ (g BREMHE/ (n-
(C-C™hH kg7t C™H m 2. C™1) m 2« C™ 1) m?esteCl) kgteC™ sTheC™hH

CES 0. 60 0. 86 3.48 7.62 0.0030 —0.123 0. 080
k2= 0.70 0.36 2.73 8.06 0.0032 —0.076 0.033
X2 0. 66 0.15 2.29 3. 34 0.0013 —0.055 0. 058
Kz 0.78 0.44 1. 39 1.71 0. 0007 —0.104 0.238
-4 0.69 0.45 2.47 5.18 0.0021 —0.090 0.102

CODAS i 5 FY-4A i & 5 4%
GORHBIR R [ 46 F 52 i

57
CODAS 5280 fil 45 16 it AT FY-4 A 3l B2 B 2% B¢

LR 2 UG SR b 55 A 14T UL I R 2 A K
B ST T I DX IR ) PR RS B BRI T . AR
T o 3 0 ¥ b R AT 14 5 W o AT PP A
It 3 CODAS il 5 FY-4A Bk R [ AL A 5%
AP RLSC e 2 RGO BUE R P A ER

B
w



556 A

% 550 %

41 BESIEFHMHEARUNEIRENZRE
LR i

h T HR5E CODAS i 5 FY-4A BE 8 [A] 7]
fext WRF #52 rfrifg 25 AL A 52w, 407 TR 1 3
Pl AR A A X dk ACH R 2019 4F 7 H L&A
B F X I BOW I 2020 48 4 A FFAHD il 7z
BRI 25 (B 6. & 7)., i X% FNL &
CODAS J5 & il R WNE R o i AR aT A, 2
AMRFEXIN 2 P RS K S 2R R
P A T TR 1) R 2 8, 100 m LR ARG IR L TR 2
SR . 6 h CODAS il HA W% H AR LR AiE , 3
FERIE A 2019 4E 7 A 26 H 02—07 BHEL & 27 H
03— 14 Hif 1) ¥ ek 12 3 O K C IR 6D o %of o7 I J2 Ui 1
FEUIE PR RS K ERIE L, SN EXERY)

1500

B VR B H i e E) RS 2 T R R ¥ 25 A i A
M. A FNL 5 CODAS J5 A8 A1 A JE MK
VR4 A ORIRGE 5 B 2 7800 il g 5 IR 2
JRIZ 0 T U S O A 55 A O

FY-4A J7 M sain) CODAS J5 2 A 78
AR ZE NS K & A Pl s (K 6) . TE
FY-4A &/ ,2019 47 H 26 H 06—10 Bf L f& 27
H 02—08 Bf, X3 A Hsk y5 5 A i 58 JF ] = )2 97
JE S KRS KGR 2, HmERA RIS
2020 4£ 4 J1 17 H 14 BT, DB B A K IR A
A B T4 IS 7K PR S 22 0 A A K A
U/ T L BE A I T R o H T K P R A T v A
ke B B E/E A (Huang and Jou, 2006), 2
T 7 58 v R A /K B R R VR S HIRE (8] G 8T g
KFR S AR WI)Al T8 R B 4 WERE AT Bl AR K VR i 2% ok

1500
1

1500
1

& . i . 4] .
1200 S8R 00 S8 ke 0o ke
900 0.4 9004 0.4 9004 0.4
£ 600 0.3 600 0.3 600 0.3
o
4E 0.2 0.2 0.2
3001 0. 300 0. 3004 o1
Ho.016 Ho.016 Ho.016
HER S [ R\ /| i y
25-14  26-02 26-14 27-02 27-14 25-14 26-02 26-14 27-02 27-14 25-14 26-02 26-14 27-02 27-14
H /B~ H /B~ H /B~
1500 prs — 1500 — 1500
Y ! o - —1 ! i Hro ~1 ; . ~1
1200 7 4 LB g bERE g g ke
900+ 0.4 900 0.5 9004 0.4
§ 600 S o3 600 o3 e00] 0.3
i “ /] Rz /h2 0.2
3007 0.1 300 0.1 3007 0.1
; < Ho.o16 Ho.016 Ho.016
16-20 17-02  17-08 17-14 17-20 16-20 1702 17-08 17-14 17-20 16-20  17-02 17-08 1714 17-20
FL1/ F T FL1/ F T FL1/ F

X A/B AL E ILE 2,

Bl 6 (a~c)20194E7 A 25 H 14 B 5 27 H 14 B (IR E A0 X A 1 (d~D 2020 4
4 H 16 H 20 BF & 17 H 20 B} (F 2% ) Xk B $ (a, HFNL %,
(b,e)CODAS % LI K (e, DFY-4A 77 ZHA RSk &= ()
Ak R E = BT (LB L:10 "geem P e s ' e hPa )
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