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FE. AT E %3 UNet M %442 7 CMA-GFS $tE# X R 37IiT EAEA, 3 DL biT EE AT E
JE B R 3 A & # % ( CMA-GFS Unet) , UL HY-2B/2C/2D L % MetOp-B 4 £ T £ &y & 4 i 5 @ K%
BN ER, RAHEAERE T RCESHET NGO E, WEREETZAHE3hELH &
Ak T B O 0.25° B Bl 9 3 O 6 h B 2 3K T B 5 XU47 (Fusion_QRT). 2 7| {# |l CCMP & & A
B0 A Fo b E ¥ F AT 10 m X & B & 4B 4 CMA-GFS, CMA-GFS_Unet # Fusion QRT 3 41 M 37 % B 3
1T 7 3F 4, 45 R % ¥, CMA-GFS_Unet A3% T & #F 2| £ % #2 7, Fusion_QRT X377 J 3 il & /% 2| 3 —
&, 2N L E e E K AE AR T CCMP, 3 40 R 37 By XU 7 35 4 x4 18 2 (MAE) 451 % 1.13 m/s,
0.89 m/s # 0.84 m/s, CMA-GFS_Unet 7 Fusion QRT #f % T CMA-GFS 4 5| & 7+ 7 21.3% #7 25.7%; X 1
MAE 4 7 % 17.5°,15.5°%0 16°, 2 A & # 7 11.3% # 8.6%; T 48 & T i 4%, M3 MAE % 7| % 1.50 m/s.
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LG KA QN R I, il 2 % w5 43 R Y
NSCAT T2 %5045 il 5 [ 5] 58 P 58 41 0 185
i EAT 25 AR A 09 20 B 7 i, J5 #5724 QuikSCAT T2
B IO T 00 D0 54 A NCEP 14543 A7 B8 3417 1 45 1R
B BT i, AN 3 3 A i A P TR A A 1k as AT
455 7720 1T phy 56 [ < 0 ) 00 3L 1 2 U0 0 R AR
O TF R B 28 SR 5 221 5 B BB 2 ( Cross-Calib-
rated Multi-Platform, CCMP), J2 [& 4}k 55 I & # 19
TR O A R BT 77 i, BT AR T ) 5 5125 2R 72 4 ) 4
OR M55, %07 A ] 43 AR R 0.25°, IF ] 43 B3
6 h, H AT, iZ A4 77 A v02.1.NRT F1 v03.1 4>
AR, Hoh CCMP v02.1.NRT H 35 52 7 i, B 502k
BAg, ] AR U R S S I 48 h, i CCMP v03.1
7oA A B (https:/www.remss.com/measurements/
cemp/)o [ S8 TRV N L AR ZAERT I C &8
THin 1 228 TR i T XU 37 Rl & BOR B AT 520, OF T
2023 4F 3 HIEAX AN EAT T A R TR RS 6,
Hovdu B 1 i XU il R, H S T O R
0.25°, B} [8] 43 3 2 4 6 h( http://www.nsoas.org.cn/news/
content/2023-03/24/24 13247 html), H: ' 00 A F1 12 B
PR AR R 3 hE IR B AE =, 06 B R 18 B dh S
5hER A,

gi b, BTl 5 Ay BLRT SR 1Y 1 T K7
7 i A R RN S AR (H I v B R 2%, T
AR E RS H R S PR VE S %, M52 X
X 46 T T X373 0 T RS, 56 A A O Y
S, PRIt AT o S P 9 TR 3, S R R B (1)
A, TEIXARRE 5T, AR SO — Bl B T U-Net fi 22
0 265 1 R 85 2 > B RE SRV I SRR R SE A S 3 ho e
SIS A AR 1] 2 B R N 0.25°, IR IE] 43 BE R R 6 h i) 4
BRI TR A X, DL b e H I 55 T
2 HAETR
2.1 CMA-GFS #{#&

o E % R 4K [ AE il 4 & 48 (China Meteorolo-
gical Administration-Global Forecast System, CMA-GFS)
i A e g3 &R G M A B S R G P o A,
T 2016 4F 6 Akgstkiady, [ 4 Seid 73 5 dh; 2020
4 CMA-GFS JH8 0 3.0 WA, LUK F- 20 i3 0.25°
2022 4 CMA-GFS T+ 3.3 JiiA; 2023 4F CMA-GFS
TNy 4.0 WA, BEEKF-43 B4 0.125° (http://ceme.
cma.cn/intro.html?idx=1), 3.3 A L Bl 2 1577 . A XX
R B9 )& CMA-GFS v3.3, 2 85 (A5 20 1041 1 K 97 38
4 % (00/06/12/18UTC), ¥ #fs n] B o 4Bk o A< SCfl A

CMA-GFS 1) 6 h 102 25 J A A A8 82 K37 1T 1 B R 11
2 S RRAE (2022 4F 4245 ) IR F8 o S s T XL 3 A1) i
IR (2023 45 4 A ),
2.2 CCMP & X7 7

CCMP 1 I il 5 K37 B Hie vl 56 I 25 AT K )
Wy B 2 oy A SRR T e A B3 e B 25 oy B R
1) 4 BRI T R 5 XU 77 it (255 () 43 3628 0.25°, 255 ]
JE Rl 78.375°S~78.375°N, 180°W~ 180°E, Hf [A] 43 P
NG 6 h)o T A LA R H I R A TR 0
FEOMIEE M1 537, 38 a0 TR Bt SR AL e
T ) e T XU R AT 58 SR o A () A 1 Y A R
Yy pprsaa Ao fit FZ B A 8 s A i B
ZEHUHE (2022 4F 447 ) FIF T DA% 4 8 A o S o) Vi 1
K34 B (2023 4F 4 A ).
2.3 HY-2B.HY-2C.HY-2D I E#5Hitigm XL E

HY-2B. HY-2C, HY-2D 3 B D2 hFk E A &
FHl AR s 1 B8 T, 430 F 2018 4F 10 A 25 H |
2020 4 9 H 21 H fi1 2021 4F 5 A 19 H & 2h & &, X
3 WA HY-2 R TR IR R B T 3 W 5 50 ) 36
WD, B R T A R AR L A KB R AR A Bk ok
RUBE 149 165 1 2 7 P B8 W A4 R 2290, 3 3 0 T A 4
AR 0 B B T R AR B 10 m Vi T XU R, XL
TR 2~24 m/s, REOREBE A 2 mi/s, RISk 20° (http://
www.nsoas.org.cn) . A% S A9 2 % £ 8 1 L2B 9
PR, LB AR, B A 1624 x 76 S KUK L
JG, HoHr 1624 2474k, 76 AT XICEL, Z3 [W] 43 B
A 25 km, B [E]BEA 2023 4F 4 H
2.4 MetOp-B L E# ST iEEREIE

I L K e & S G 5 — R 4 T2 MetOp-B ol
F5 WL T3 F 2012 4F 9 A I &5, I st &
Lo DA FRRMEEUN T ASCAT 7] 3K HL 10 m
VT KB RE, 25 (] 43 PESEAE 25 km Al 12.5 km P Ff, XL
TR R Y R 0~ 25 m/s, KUEURE R 2 m/sPT,
AR SCAH R A TR 2 2 B0 1 L2B 4 i, HLBEELY
FEArHER R 25 km WOEICHE, BRI BE DR 2023 4F 4 1
2.5 FIREE

A SO B AR TR B R B IR R A v [ 3 i
A TR 21 /5l 55 A 5 2 A WL Y 10 m ¥ AT XL R
s o VAl o DN A FE R I [ RS A A VA I
HACAL T 40°N £ A, fe A T 10°N 2245 (DL IE] 1), B
] 539 % Ry 1% /N, B[R] BE A 2023 4F 4 H

3 MESCIN IR I X R
SR T I8 0 4 A 3 Tl 5 TR R T 22,


https://www.remss.com/measurements/ccmp/
https://www.remss.com/measurements/ccmp/
http://www.nsoas.org.cn/news/content/2023-03/24/24_13247.html
http://www.nsoas.org.cn/news/content/2023-03/24/24_13247.html
http://www.nsoas.org.cn/news/content/2023-03/24/24_13247.html
http://www.nsoas.org.cn/news/content/2023-03/24/24_13247.html
http://cemc.cma.cn/intro.html?idx=1
http://cemc.cma.cn/intro.html?idx=1
http://www.nsoas.org.cn
http://www.nsoas.org.cn

6 J I HEAT: . A o 52 I VA TRT X7 Y — i R S ik

53

100°  105°  110° 115> 120°  125°  130°E
450 . . . . .
N
40° 1001 -
01002'%2006200 0
01008
0300403003
. 03007
35° 1 03095 03006
05003
705001
30° 1 5
" 6002
Q6004
25° - ‘
614002
o 614004
200 - 12001 = 18901 -
-7 013002
\ S ~ ‘
15° ‘ .
/ - /
10° 17001001
e
n
5° -
0°

EI RS A PR DA i

Fig. 1 Distribution of buoys location
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0.25°, & 6 h #Y 4 BRI A4 96 11 K037 7 i, B 28
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3.1 RipMEE®

THE S B T XU A 2 A R 3 R A AT, B
e Je CMA-GFS U7 1T 1E AR R A ) 2, 32 ARt T
D B K, R IR 2% 2] U-Net M4 M & 2 J, 8 1]
PLE T CMA-GFS XU 1T IE, DASRAS e SE R i
11 35 19 15 37t 3 (CMA-GFS_Unet) (& 2 72 2343 );
SR 5N 4 Pt TR RIS it T X B0 A T A Ak B
i LI 25 73 PR 5 5 5035 — B0 Ry s KRR B R B UL
TORME L, TR i XU b R, e fE R AR AN
¥ T EBUHE G 55 S5 T IR G, R
57 B S A VAR TE IR ) 2 (ST 2 A 23843 )

Horr, ¥ 4 CMA-GFS W37 1T 1E & 8 Y 7 i
J& U-Net, X & — F 3 F 3 B0 25 7 2% ( Convolutional
Neural Network, CNN) & J& 11 & B TR B 2% > W 4%,
HMURR Y U B N 28 S5 A8 A5 44, 1207 B R N T
PG 3 ) 4008 22 U-Net P 45 45 ¥4 3 22 i 9 3 0 4
B 2 i £ (Encoder) Al fi# i % ( Decoder), 41&l 3.
H 72 $ FR 43 & Encoder #8743, CFRRFAEHE B 43, A
B RN Fe Kb Ak 1 HE B, R R 43 3R AT AT DL 3R A
5V A RCREZ, T 5 22 i RE k48 G 43 19
FRAE L5 5 Decoder X FRMNGRFFE 42 BUAE 43, 5 G bt £
BEAZXTRR, A £ TR AE PR BGHR 4 - BRI 1 5 A4
A RURE )2 4T EoRAE, I BT skip-connection
ATRHIE LG, B2 AL B S B S IRIZ0E UE R
HEAT PR . Unet /5 Ry UG AL 1 (14 28 BN 28 2544, 5 W)
I T & 2 R 43 81 BLAG BT B RACR B, TR o H #
O HIFE SR A, A SCRI T U-net 38 B 27 > 9 4%
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Fig. 2 Flow chart of quasi-real-time surface wind field construction



54

(GRERE T LE

4 7 A

Convolution 3 x 3 (ReLU)

Q—#‘:‘ﬁ
Ga——
‘ R)

I

I Max pooling 2 x 2
I Up-convolution 2 x 2
Convolution 1 x 1

Skip connection and Concatenation
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XF CMA-GFS W7 #E 47 0 25 1T 1F, #1245 21 58 0 ) il
HRIGE SHBRL
3.2 CMA-GFS RUAITIEEB M ER T SHEN

3 1T TE B A B A 2 DA 2022 4F BE AL\ R Y
CCMP filts W B0 A bn &8l , LAY LA 217 CMA-
GFS $UfE #5206 h T4 45 5L R YRR AT, 780 45 W0
R F T 00, T DAAE ST U0 2R 22 1, i 6 P 2 5
HEAT 6 358 — 4b BRI 25 9 7% 4% =X, SRS BT U-
Net [% 4543 51 ¥ & U10 A1 V10 Ay 3T IEA AL, 38 1 1 1k
AR | % ) RSB T O AR W AR AR,
RN B UEPP AL, d5 285 E B S 8L, SE LR
L

it 4G 2 (1 K37 1T IE A X CMA-GFS A XU 3%
PEATITIE, 8] LUTRHE 5 21 ol SE i ifg 1 K 5 = 3%
(CMA-GFS_Unet), iz & H 75 2 LM [E]) . 5] 4 J&
PEHUT 2023 4F 4 H 29 H 00 I} i K37 2R 47 BUR R,
H [ 4a & CMA-GFS £ X748, 5] 4b /& CMA-
GFS_Unet W37, I 4c JEAF i BAH 2% 1) CCMP fil &
W %E . 3 gk L AT LA A B, 7E 60°S K LU
A A X380 L P A 7 22 RORUIX, T 7E K 28 R KUK,
CMA-GFS I %f T CCMP 1Y X fii /), CMA-GFS_Un-
et (19 X 7 B 42 3T CCMP, fif A XL 3% 1T 1E f# 15 CMA-
GFS Xzt 2k, vl LUA R I IT IE A 300 .

4 45 A J2 Bk KU AT IERUR R, 1 s )
5 DXk 48 /0> 25 1 b RSP X8k, R T LA T A e UK
ZERTTIERCR, TEHUYET[E] 2 2023 44 H 21 H 12 B,
[ # & CMA-GFS X7 %4l . CMA-GFS_Unet

Y RE R B 2 2% () CCMP gt R 508 3 4 84
1) —A%F LE L, H AT LIS W& 3, & b obs i ) X,
CMA-GFS K37 Fit4f 4 B T B S A K RO 18 O, 1 X3
VT IE o A A5 i 22 45 28] T8 20T 1E, 3T 1E 5 19 X
Y CMA-GFS_Unet #1# T CMA-GFS # #3if CCMP,
33 D EHSHTEEXZEHERELE

T HY-2 241 T2 I MetOp T2 i 5336 187 XU
Y804 49 25 km x 25 km 25 [8] 43 9E 5 0 U S8
A T 5 BUE AR AT R Rl G, R 4 T
BRI AT IR A AL B o XA R K3 AR R 2, A A
55 Ja s e, 1 AR R B i T KUERE Xl
AL B TR IO 16 1o XUBCHE 2647 B (] ) 7, O R
IZ I Z0%3 DL I B A Ry 12 s 22 A O D S , SR
i R ORI 54 SR FH e 30 47 7 1 A T s LA 1, B 2%
A Bk 4 TR A5 0 2 R TR S, UL U S AR A A S 1 I
B sl B AR . R B R EILa 8 = LA
B AR IS ], 32 2 B T O A i 1 R

BEAh, S T e KU A sk R v L 54k 1 o5 L,
WG ST T 2023 4 4 H /3% 6 h i UL &5 4 11 4 Bk
o R A OO 5 WA 2 /N B ) 8l ), Wk 1,
Ferh BAE BT, AS TR B 20 0 7 56 R T 25 5, T8
T 15 R A = I %0k 06 UTC, b 42.88%, H5 MK 1 i %]
18 UTC, L 16.51%.
3.4 HESER S TE XU A R

THE SIZ s VA T DR A ) A 11 B Je — 0 A 3.2 T AR Y
55 3.3 1 A U UL 7 1 il A B 1 CMA-
GFS_Unet X375 B85 X L0 X3 14 47 47 #b 4 3L, KR
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Fig. 4 CMA-GFS wind field correction effect diagram
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Table 1 Average coverage of satellite scatterometer data

s 1] 00 UTC
B

06 UTC 12 UTC 18 UTC

33.05% 28.38% 16.51%

LI 37 v 1 ke A8 (LA X 02 A% 5 CMAA-GFS_Unet
W (5 BEAT RN, BT P R R B AN TR Y a1k,
A AR A RORE, S AN R Rl 3R
o DB D I AT T R D AL B O AR T S B I S B VAR
T R R A, XA i A R BRI 3 1 min A9 BFIR]

Pl 6 oAy 1 52 B 96 1 A A A 5 R s i R,
a. b, c 435I % KA i) o B v R TR B
T T XL 0 s b | T b DA S A 8 A o S A I T
K37, i &l 6¢ AT LLE 00 5% 8} 7 F1 T 55 1R b b
Rl A E— S, B R KRR A B T LI R, AR B
B2 T UNIB A € i e 7 =N U o1 - O e e SV
TR A Wi 46 b BRI 2.5 hE IS Shi, B FAE
LTINE W N S A B3 A I PURIE €T N
JIN, Ay B R N Bl AR R e 5 S o O SR 1Y)
SEFR, T ST R A O RS ) 7 25 DL
[ — 8 F AT RS B RCR B . X)L El 6a FET 7a
A LB 0 0 B Bl AR R ORI 5 s B
T[] — B 22 X000 K %) S B B30l ek, mT Ll T A

42.88%

0° 45° 90°  135° E180°W 135°  90°

EN Ny PURIE S b S A 1 E )
il K37 B9 R R, AR SCTE GE IS AR T 2023 4R
4 H B S s 1 11 X3 (Fusion_QRT) fY [R5, J5 4h 17
75 B LR ] — iF ) B R ] e 221 ) 96 T 5 X375, RIS
S 55— LIRS (8 T B £3 /N P Y T A UL
Bt . Z AL 3% (Fusion) ) 5 i PE A K 15 0 52 i
g T X7 PP 72 T S — [ #EAT

4 SEREITAAHT

FRTAEME T CMA-GFS BB = X7 1T 1IF 4
Y, R A AL T OE S5 A9 BB A% 28 (CMA-GFS_Un-
et) WU AHEE T IR G W7 B H2 3 CCMP fil & X3, B
Wl W2 A R A A5 TR RS 52 A TR W 1A 1 XL
B4 5 CMA-GFS_Unet XU i P il &, R AR 30128
ZR A A 0 A B — AR TR, WAk,
Bl BREGHEA R HAF LA AR T IE
PR K Rl G 5 T R T VAR TAE, 46 5T CCMP fill
A W 1 3 45 56 R0 B e ] S0 06 T B XU R A 1Y
SR, RAMIRZES TR

SE-415% 24 (Mean Error, ME):

1o
ME = NZE’,
i=1

S35 4 %] iR 22 (Mean Absolute Error, MAE):

(1)

LR RO T A

90°  135° E180°W 135°  90° 45°

SN

R

~

0 5 10 15 20 25 30 35
Mg/ (m-s™)

0° 45° 90°

0 4 8 12 16 20 24 28 32 36
Rag/(m-s™)

135° E180°W 135°  90° 45°

0 4

8 12 16 20 24 28 32 36

H3E/(m-s™)
[ 6 S e i T X3 ) R 0 R

Fig. 6 Process of quasi-real-time surface wind field construction
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MAE= 3" £, (2) DA B 0 PR DA, W, ARy LU KO

= JAGH AU (-2 o Ak, X T RGETTT &, TR T

Y AR 12 2% (Root Mean Square Error, RMSE): g E=w Wi TR T, B AN
Wi —Wi., —180° < Wi  — Wi <180°,

RMSE = (3) E'=Q Wi, — Wi, +360°, Wi, -Wi <-180°,  (5)

L= Wi =360°, W —Wi > 180"

mod

K Z B (Correlation Coefficent, CC): 4.1 £/ CCMP xS & AR IHH 1T T

N

D (Wos =W o) (Wie = W) 1 i CCMP s X %5 f 8 50 R  ( CMA-GFS) |
cC= - (4) 5 5 3% (CMA-GFS_Unet) , 1 52 B 6 17 XL 3% ( Fusion_
i(Wl —W d)Zi(Wi _Wb‘)Z ’ QRT)u&)’a“*l\E‘JE&%M%(FUSIOH)%%UE:E;{?T@%’

= = K2 T 4 A B — DR R AR, MAT
o, w2 25 2R 56 B3N ) KGR XU, W e s CMA-GFS, HoAl 3 2H B4 59 XU | Xl 2945 1) 1 0] .2
2 ARG 0 Y BCHE 1 XU/ AT P, Wi R A ks XU D T, Fusion XU 3 SR B, D2 22 4R/, M

T2 4 HRIFHERER E ISR

Table 2 Results of wind speed and direction for four sets of wind field data

R R
ME/(m's™") MAE/(m-s™") RMSE/(m-s ") cC ME/(°) MAE/(°) RMSE/(°)
CMA-GFS —0.06 1.13 1.53 0.925 0.5 17.5 31.2
CMA-GFS_Unet —0.06 0.89 121 0.955 0.2 15.5 28.1
Fusion_QRT —0.06 0.84 1.16 0.958 0.3 16.0 28.8

Fusion —-0.05 0.78 1.09 0.963 0.3 16.4 29.5
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> R B &, HRE Fusion QRT, 1fij KU [n) 75 1A, CMA-
GFS_Unet X371 2= f /N, & B i 3, H K J& Fusion
QRT, Lk MAE A i #F 17 & fb ] i : CMA-GFS_Unet
K3 1 KL XL MAE 43 514 0.89 m/s 1 15.5°, A
T CMA-GFS 73 51 #& 7+ T 21.3% #1 11.3%, Fusion_
QRT K37 X 4 MAE 3 — 253 /N, Ui MAE B A 1
K, HH# T CMA-GFS 142 2530 Ry 25.7% Fil 8.6%,
Fusion 4 XU#E AH%E T Fusion QRT #E—15 54k, K
TR B TR O I 30%, KU)W AT AE 22, $ETF SR AR
2 6.3%. L L ATAL, K37 1T IR ] A 85007 1E AE
B 1R 22, A5 95 53 2L T CCMP; T 1L A&
O T B XU BT A AL T R, LR T CCMP,
AL Ta] JBT o 2 22 o

22 45 0 SR DU B I R R R 22 A O, Dy dE—
AT RS BN 11 15 2 B S TR) 79 A8 AR R A, AR SC2
TR . XU ME, MAE F1 RMSE #ia] FE 30 [ (5] 8).
%] 8a, b 43l 2 KU KUY ME B[] )7 510 1], e 1]

0.05}2 T EMAEES Unet

_ | < Fuson ORT
'» 0.00
E
ﬁ] -0.05
ok
& -0.10 |
o

-0.15

BN PN S A
X ¥ X X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ X X ¥

W /(A - H)

c —— CMA-GFS
1.3F —— CMA-GFS_Unet
—— Fusion_QRT

—5,) 12 —— Fusion~
£12¢

g L1t

= o

ool

7

B~ 0.8 F

o7l

Q\Q P INININS I \q;\, ;\7’;\9,’» 2
X X X ¥ X ¥ X ¥ X ¥ ¥ ¥ ¥ X ¥

B /(A —H)
e —— CMA-GFS
1.7+ —— CMA-GFS_Unet
— —— Fusion_QRT
—.w 16k —=— Fusion™
Est

DL IL OO DA A AN

/N / /N
X X X ¥ X ¥ ¥ X X ¥ X ¥ ¥

/A - H)

&8 4 ZH % KL/ R a]

AL, 4541 X3 B8 (7 X3 ME 43 A5 7E —0.2~ 0.1 m/s
Z ], KUf ME 3 fii 7E—1.0°~ 1.5° 2 [], HAAH B R
[ AN 7E B A e 45 B0 . & 8c, d 49 ) g XU L XL
] ) MAE B} [B] 7 50 (&1, ih BT LR B, TEie e KGdn
JE U], CMA-GFS (8 MAE 754 & i %1 85 T CMA-
GFS_Unet, X Ut B 7 X7 ITIERL R RS e M. LAk,
DR T, B A B0 204, il 3 41 R i MAE
(K /N K 2 h: CMA-GFS_Unet > Fusion_ QRT > Fusion,
T 158 B T HCART  vA  XUOR I 5 e g X o e R
E MR T35 5 5 100 KUIe) 5 1T, A 22 Bt 20 At 3 40
B4 19 MAE (9 K /N 2R 2 A R HE: CMA-GFS_Un-
et < Fusion_QRT < Fusion, iX it B} 7 5t 375 (19 X\ [1] Joit
e M PG T TSR B IV v RO 5 A ) DR ) S5
. &l 8e, £ K . XU m] i) RMSE B[] 73 471 141,
FHWTHE?'J JCi8 S K E A S KT, RMSE S 3L

FREMAE S MAE 4> — 20, IR 86A . 2G4
2 RN 8 AT, 5t A R E b A B A XK

1.5

—
(=)
T

g
n

o
=)

FIBRE/)

L  —— CMA-GFS

—— CMA-GFS_Unet
—— Fusion QR
Tofeston
DIIIIVL O DD AP PN D
X ¥ ¥ X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ K X

HHE/(H-H)

|
o
[

|
—_
=

IR ERE/(°)

Ju—
W
T

14t

DIILD \\ PPNPN \°’;» ;135,’13’;» »
X X ¥ X ¥ X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ X

i /A —H)

DIIIIVL O DD AP PN D
X ¥ X X X ¥ ¥ ¥ ¥ ¥ ¥ X K X
HHE/(H-H)

i 22 5[] 17 51

Fig. 8 Time series of wind speed/direction error for four sets of data
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Table 3 Results of wind speed and direction for five sets of wind field data
A i
ME/(m's™") MAE/(m's™) RMSE/(m's™) cc ME/(°) MAE/(°) RMSE/(°)

it CCMP -0.51 1.19 1.55 0.92 -14.7 24.6 32.9
CMA-GFS 0.71 1.53 1.99 0.85 2.7 26 37.1
CMA-GFS_Unet —0.42 1.37 1.87 0.87 43 25.6 36.3
Fusion_QRT —0.76 1.44 1.85 0.89 -9.6 28 39.1
Fusion —0.76 1.41 1.81 0.90 -12.2 28.7 39.1
B CCMP 0.65 1.43 1.91 0.83 2.1 19.5 259
CMA-GFS 1.06 1.72 22 0.8 6.6 213 30.7
CMA-GFS_Unet 0.64 1.55 2.05 0.79 3.2 21.1 29.5
Fusion_QRT 0.5 1.4 1.86 0.81 -1.2 23.1 312
Fusion 0.48 1.36 1.82 0.82 2.4 23.5 31.6
Rifg CCMP 0.04 1.01 131 0.89 43 23.6 37.7
CMA-GFS 0.16 1.33 1.74 0.82 9.8 25.4 38.7
CMA-GFS_Unet —0.12 1.24 1.61 0.85 6.5 23.7 36.7
Fusion_QRT —0.24 1.13 1.5 0.87 2.6 243 37.3
Fusion -0.21 1.09 1.45 0.88 3.4 24.5 37.6

mif CCMP 0.08 0.97 1.44 0.86 -7.1 19.7 28
CMA-GFS 0.03 1.36 1.84 0.75 -0.5 22.8 343
CMA-GFS_Unet —0.14 12 1.6 0.82 -5.2 22.1 324
Fusion_QRT —0.26 1.15 1.54 0.85 -5.2 22.8 34.1
Fusion -0.20 1.12 1.50 0.86 -6.7 226 34.0
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An intelligent algorithm for constructing quasi-real-time
sea surface wind field

Liu Xiaoyan"?, Song Xiaojiang"?, Guo Anboyu"?, Hao Sai"?, Peng Wei'?

(1. National Marine Enviroment Forecasting Center, Beijing 100081 China; 2. Key Laboratory of Marine Hazards Forecasting, Ministry of
Natural Resources, Beijing 100081, China)

Abstract: In this paper, the correction model of CMA-GFS numerical model wind field is constructed based on the
deep learning U-Net network, and the construction of the quasi-real-time sea surface wind field is rapidly accom-
plished by interpolation method using the corrected wind field with the correction model as the background field
(CMA-GFS_Unet), and using the scatterometer sea surface wind data from the four satellites, namely, HY-
2B/2C/2D and MetOp-B as the observation data. This intelligent algorithm can realize the generation of global sea
surface fusion wind field (Fusion QRT) with a spatial resolution of 0.25° and a temporal resolution of 6 hours in
quasi-real time with a lag of 3 hours. The CMA-GFS, CMA-GFS_Unet and Fusion_QRT wind fields are evaluated
using the CCMP fusion wind field data and the 10 m wind vector data from the Chinese offshore buoys, respect-
ively.The results show that the quality of the CMA-GFS_Unet wind field has been significantly improved, and the
quality of the wind speed of the Fusion_QRT wind field has been further improved but the quality of the wind direc-
tion has been slightly reduced. The mean absolute errors (MAEs) of wind speed are 1.13 m/s, 0.89 m/s and
0.84 m/s for the three wind fields by using CCMP data as reference, and the CMA-GFS_Unet and Fusion QRT
wind fields have improved by 21.3% and 25.7% compared to the CMA-GFS, respectively; while the MAEs of wind
direction are 17.5°, 15.5° and 16°, and have improved by11.3% and 8.6%, respectively.The MAEs of wind speed
are 1.50 m/s, 1.36 m/s and 1.28 m/s for the three wind fields by using buoy data as reference, and have improved by
9.5% and 14.7% , respectively; while the MAEs of wind direction are 23.3°, 22.7° and 24.0°, and have improved by
3.0% and —3.9% , respectively.

Key words: U-Net; CCMP; CMA-GFS; HY-2B/2C/2D; MetOp-B; quasi-real-time; sea surface wind field
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