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Fig.1 Locations of NDBC buoys and TAO buoys
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Fig.2 Brightness temperature of Track 25 July 11, 2007
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Fig.4 Distribution of sample wind speed

FIF SSM/T F 3B 4 5 114 WA H) 1 T 2 R I 6
THT R o R T T 98 % T PO 008 4 5 1) ) B AL
Tl LB R A, (RIS SSM/T f B 4 56 1 &2 i 52 1L
A& R AR T FRELS I SR, 33X A fm T 5 A
FRIBAR R S 38 XU A MEBE o H T 48 P 5 5
T8 T8 IR B A 7 2 TR 5 96 T B R S AR i
FITIOEATL AR , AN A 5 2 fE UG P 5 1 £ S
) R K /x84 A7 1 2, R T T A A
ot 2 ) 2% B ks I T T XU o

HRHFE i 4 S BCR0 57 FH 9 2% i 4, W] AR
LW N SR A M 2 S B A M 4
AICEBESHMESHMMMENME, BS
B MR LR — AR IR E R U
K— 2. BT SSM/T ik 8 5t BER T
19.22 #137GHz @B =B & A X#{E B ,85GHz
I KRR S RE S —E R R
PR TE AT XU B2 38 B 385 i 85 GHz 38 38 1 5% iR
EIE A . XFE,MABRRAE 7 TR, 25
S SSM/T 1k 3% & &F 3+ TB19H. TB19V . TB22V
TB37H.TB37V.TB85H.TB85V 7 ™% 4k i 18 1Y
SlRME. ASCT@ESLMMEMNER MR EZ,
F—INRERNOANTA,EANRIEN6A
TR R T R B O X, DL S B
N ZSE AW LA RI MANN ( Multi-parameter
Artificial Neural Network ) {5 A= Fl e & )= [R]85
SRR ERIERY R S5 — R, A [F] 2 2
AT R B I 50 R XU R TR BE AN
TR, 1R 6 FTs o B DR C S i BdE 48 e AL 7
RCEE R P AR 41, oo B — AR I SRR A
8, 7 —HE A . I g4 S Xt
SANN MANN P o fift £ o 48 A R 3047 11 5

http: //www. shhydxxb. com



126 B\ W ¥ K ¥ % #H 21 %

REE

BES BESHMEMEEE(SANN) RINEHE
Fig.5 Structure of SANN

=

E6 ZHHMEMEEE (MANN) M EHE
Fig.6 Structure of MANN

2 ER50H

2.1 FMHHEZNEERARRERST
2.1.1 WP N 45 S 3 XU I A B EL AR

B 7 -t 38 3 5 W e 4 I 4 AR T 43 T HE
BAERK(C & C),HER(Clear) , IR G R E MR
#H(C & C & H) Flg X 5 X (Clear & H) R
FIREIRZE . NEHF AR BERERSRS
TR SN G R 2 S 50 45 1 AL A 22
AR FEBRRERE T 3R B P 45 A58 J
rEMET -8, EEEMBEMREST RER
EZHEBR EBERXRENERETZSH
(MANN) M & AR R IR ZBE R TR S
(SANN) P48 BRI (1) [ I iR 25, SR E, 7E 1Y
FIAEPRZS T 555 50 0 24 55 20 ) 2 8 35 SR R 47
FLEZSEMEER
2.1.2  PFpp AR ) 48 A5 e XU 5 3 b XU
) EL 5

http: //www. shhydxxb. com

(DIRERTRET

R IE A 48 10 52 iR 4 A B SR i 2
IR R, B 35 45 2 i XU (B -5 2 4 S DB
FTECEE, LB AR AU D16 8350, LRSS R 4n
B8 f19 fin. MEIHFAT LA i, ZS B 4L M
% (18 8) R E R T 18 m/s LIF, R
MAREEKRTF 20 m/s, T i A KR 8 2
RXHERE , LSHM AR % (K 9) REFE(ESE
MEE LY &, B R EEwRIEH —2, H
S IR R B e XU . 1B 10 S A B B A
HBELAH X 80 IEEAS A J8 1 7 51 1T, A L & I
FEE ), S RH 22 I 2% S T R LE 22 2 3 0m &
W48 BE AN EGE AR SEE (BUOY) , B FRF 20
m/s BIREAS N RUE D, BT AR [ B0A R B e KU
S UBREE R (B R A EURR I 4 2R

4.0

®w  ®
[=

RIERBRZE/ (0/s)
N

2.0
1.5
1.0
C&C Clear CeCetl 31}
RARE

B7 t@BEMEMEEIHXS
RETHIRELR
Fig.7 Error comparison of seven-channel neural

network in four weather conditions

RIEHIE/ (m/s)

0 5 10 15 20 5 %0
FARRE/ (m/s)

B8 ZSEWAENERENE
5iFERRGE R
Fig.8 Comparison of multi-parameter neural
network retrieval wind speed
and buoy wind speed



134 B O FEETRR T SSM/T 9 ThD XU S 8 SRR B 5 T L A 127

RN/ (/)

0 5 10 15 20 25 30

R R/ (m/s)
9 HSPMIBZME R ENE
5iZRRGELL B

Fig.9 Comparison of single parameter neural
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models compared with buoy data
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Study on algorithms for retrieving sea surface wind speed and its application
based on microwave radiometer SSM/1

LEI Lin"*?, CHEN Xin-jun"** ,MAO Zhi-hua*

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Shanghai
Education Commission for Oceanic Fisheries Resources Exploitation, Shanghai Ocean University, Shanghai 201306, China; 3.
Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai Ocean University,
Shanghai 201306, China; 4. Second Institute of Oceanography, State Oceanic Administration, Hangzhou 310012, Zhejiang,
China )

Abstract: The sea surface wind speed is an important parameter of marine environment and satellite
microwave radiometer is an important tool to monitor this parameter. In this paper, a model for retrieving the
sea surface wind speed is developed using the artificial neural network ( ANN), through the data sets
generated between the microwave radiometer SSM/1 brightness temperatures and the in-situ buoy
measurements. By comparing the retrieval results of different models, it is concluded that the result of the
seven-channel SANN retrieval model is closer to the buoy measured wind speed with the root mean square
error (RMSE) of 1.40m/s. Therefore, this model is chosen to retrieve the global monthly-average wind
speed, and the retrieval results are compared with the NOAA products. The results show that, both are very
close in the overall and latitude-average distribution with the RMSE of 1. 03 m/s. It can be seen that the
algorithm for the sea surface wind speed retrieval is feasible.

Key words: sea surface wind speed ;SSM/I ;retrieval ;artificial neural network ;application
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