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Tab.1 60 cases of dense fog in the coastal cities of Jiangsu and Shandong provinces
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Tab.1 (Continued)
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Tab.2 Main technical parameters of FY-4A multi-channel scanning imaging radiometer
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Fig.1 Flow chart of daytime sea fog recognition based on
threshold method
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Fig.2 Schematic diagram of random forest structure

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

W AN RS 3L XA I R BN BB S 03 24
1E B TR B AR T IR B A

(4)+% WE IR 1—3 A7 n 43 2BE, Al Al 1
A BENLARAARAR Y

1) FH Bl BT AR MR 1 1 2 B £ 2 %0 n_estimators
FIm. n_estimators 42 4§ XF Jit 4f £5 40 52 7047 A ik el
HRE A 1 B AR AR, BV DR 1B, A
n_estimators KX/N2s 5 KAUG , RN BE B 25 H #2
FHE AL, BT A n_estimators 7 5 58 £ 58 TP B, ZRA
{E/Z 100 4> W5 Hh 43 ) 3% B & 100,200,300,
400,500,600 ,700.,800,900,1 000.1 100.1 200,
1300.1400.1500.1600.1 700.1 800.1 900 FH
2 000, F4FAE £ m e HUM 238 K H 9, 38 1 S0l
A3 B A S48, Bl n_estimators=200, m=6, &5
B A4S ¥ 7 R 22 (Root Mean Square Error,
RMSE) & ZEH /.

FIFH Sklearn 42 X} fifi HIL AR PRS0 0E 1 78 38, %)
TR Y R BIR AR L 1 SCAR IR BE L AR PR
Z5 RN A (FRT PR BE DL AR ARAS A ) 1458 e FH ) 3
AP m R R A SRS TREBR
ARG TG RE, LI AL R AL AR Ao A 2
BT AR IR S DREGRSE Kb aaiEs AR
REA 8356 MEASGERA, A E LEGERE
1 52 346 MHEASGR A . KhriE LEGRRE
i 18 8: 2 BEAIL 43 A N G A s AR 3R 2H AR RN e AR
NG R AL UIBEALER AR R B0 BT AT IR AEAS s A5
RAFEHATHEHLARAR SN L5, B 20 i 37 ML AR AR
BiAY

3 HREGAM

0T A B AL R B AR AR L A RCR , F
BRI 20 VLIRSl AR U iE 3 i ok 25 AR A
191 P9 A6 36 > 191 B, AR B9 e A Bt anl L
UK, 3 0 BN T8 55 R HE I e A v R U e B — E
o i T B8, A% G 8 i A REAR
8, TR F 0 S 0 1 I 38 K 9 0yl ORS00 ek o, 3 et
)7 REE” RGBT L A sl 68 WL S
DA, HBGZA IR R SR

) FH 1 25 AR Sl 2 58— %o 13 ) G 35 g A
AAE AT 55 55 XU, AR 1 25 25 XA B, AU

http://www.cnki.net



31 BRSP4 255 FY-AA TR S BEHLAR ARG H [R17 1 25 SR R L R F 5 89

TLI RS T 35 Ko 19 2o WL A Y R 25 26 3£ .
BRI R AL B 5515 B CR 800, IR R34 Bk
SR REAS g A i B R T 6 e 1 Bl (9 S, an i
SN AE UL BE /N T 1 000 m, WA S, fn R KT
FEF 1000 m, WERTEHESS o Giihiz A B U 25
SN Byl S A5 A A 55 I AEAS A B TR
U 285 5 A5 165 251 B 2l 5200 235 3 8 A 17 55 () R
AR S AEL UL K TR R 2 AT T 55T sl
AR AL

i 2 POD 46 35 7 125 K I A [) 183 55 U3 ASE 7R 1y
HERA M, POD K6 020U F

Ny
POD = x 100%
N[I + NM
Ny
FAR = x 100%
H + F
Nu
CSI = ————— % 100%
NH + NM + NF

=1, POD (Probability Of Detection) i 13, FAR
(False Alarm Rate) iy i #f¢ % , CSI(Critical Success
Index) Ml BB IG5 N, o DR USSR A A 3h
il S 25 SRR A U B T REAS S5 E8G V, o TLE EU
45 J A7 M5 25 100 3l 5500 45 B AT 1 25 AR AR A
NG N, A BRGNS R A5 B Shuh 45 R

25 AREAS A5
3.1 HEZEXEZIRMNERME

TR D 10 {2 TR S0 A AR e A4 A4 48] P A6 6 o A
FEAR L AT 55 55 XU, i 45 R 0L IR 3. 204~
o 46 A5 v, POD #5 K AE 2/ 0.953 1, CSI i KAH N
0.794 0, FAR iz K {# 4 0.390 3;F-) POD 24 0.698 4,
S CS140.589 0, - FAR }0.212 1., £ i,
T HE FY-4A TRV 25 IR IR R RE S A
AR5 M 2 B ST YO T 25 1) A A I O

3.2 FMEMZRMERNEZIRANERE

1) D it AL % AR T 0 AR TR0 e A £91] ) ARG 56 B
AREA L7 55 55 XU, G it 45 SR L 4. 20
A g4~ POD fe K{H 4 0.932 7, CSIH e RIE K
0.871 9, FAR fit K fE 4 0.143 3; -1 POD 77 0.834 6,
SE-345 CSI 7 0.794 6, 5F- 1 FAR 2 0.057 0. %5 I )
B, 5L T BEMLAR AR FY-4A T 1Y if 1 25 11 BRI G
% TR B b 2 R S T T 25 1) A A T D

3.3 AEEZIRFERFLL o6

0 5o P Al 7 5 RO ASE Y 4 X e 23 A, AT AT
VAt AL BRI , BEAL AR AR £ F- 24 POD Fi

FI3 LTI FY-4A TR BB S 1
Fig.3 Test results of FY-4A satellite coastal sea fog recognition model based on threshold method
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Fig.4 Test results of FY-4A satellite coastal sea fog recognition model based on random forest

1) CSIEAT AR MEE T, [FIRF-2) FAR KRR,
XU B AL AR MR BT B S RS e . 4,
1 (1 7 TR 25 R 3 A8 228 AT LG, BB AR bR
R ELAT B4 R T X T R A B R K 1 5%
BEAIL AR AR BB A FEAT ISR

R T T b A s B AT AR MRS () P R AR S
B 20214 4 H 12 H ¥ i it DX 5l & A= 1016 25 K<t
FEHEAT A BT o FRATT 43 00 ) FH 33 98 o 1 55 ) A6 7Y
X 10:30 (At By, T [R)) B 2] T8 22 S AR R A T
5% K5

1553 5110 FY-4A TR AR AR X5 3/~ 21 A i i
S I L L B 8 ok it BT AR AR TR T g 1 3 131
Jo W55 55 X 8] . 151 E G 3.75 pm . 7.33 pm Fil
10.8 pm 4% B T 6 55 i UM LA VR L S g
i 5] Sa—c I s i 64 B B 5 iR B % 25 X LA
TRKHEZ , [A] i AT DL A B BE AL AR ARG 11 531 55 X H
Wi & (G iR S 55 X)) o TR I AC IR
13 25 25 R  SE PRACR IR LT Bl X 38 6 1~ A
SRR S REAS A B A ) R R AR
LK 6 4 F Bl fig UL BE(E AR /N T 1 000 m, 17 i ]

Fl5 202144 H 12 H 10:30 B 2138555 11U
Fig.5 Sea fog identification map at 10:30(UTC+8)on April 12, 2021
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Research on a daytime sea fog identification model based on FY-4A satellite
data and random forest algorithm

GENG Dan', LIU Tingting? LI Chao®
(1. Jiangsu meteorological information center, Nanjing 210041 China; 2. Jiangsu meteorological service center, Nanjing 210041 China; 3. Jiangsu

Meteorological Observatory, Nanjing 210041 China)

Abstract: Using the FY-4A satellite data from August 2019 to July 2021 combined with the visibility observation
data of automatic weather stations in Jiangsu province and surrounding areas in the same period, a satellite pixel
set including sea fog and non-sea fog is established, and the daytime sea fog identification in Jiangsu and
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surrounding areas is realized based on a sea fog recognition model that is constructed using random forest
algorithm. The validation results show that the random forest sea fog recognition model trained in this paper has
higher recognition accuracy compared with the sea fog recognition model based on threshold method, and the
average hit rate, average critical success index and average false positive rate of the model are 83.46%, 79.46%
and 5.7%, respectively. At the same time, by comparing the identification results of the two identification models
for a sea fog weather case in the Yellow Sea and Bohai Sea on April 12, 2021, it shows that the random forest sea
fog identification model can better identify the sea fog area.

Key words: FY-4A satellite; visibility observation data; satellite pixel set; random forest; daytime sea fog
identification
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