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1 P SAR HE (HF IR AT, K] RS A XU 10 m/s. A7) 78°)

5 1 2 3 4 5 6 7 3
A /m-s ! 9.41 9.99 9.41 9.99 9.89 9.89 9.50 9.31
Ohoise = 0 dB
RUR/C) 288.10 77.89 71.90 282.11 283.11 76.89 287.10 70.90
Jeos/ 10710 1.24 1.27 1.34 1.43 10.50 10.99 14.13 14.72
Mi/m-s ™! 10.29 10.29 10.48 10.48 10.58 10.58 10.77 10.77
Ohoise = 1.0 dB
ARG 294.09 65.91 67.41 292.59 291.59 68.41 290.09 69.90
Jeost /1077 16.55 16.55 16.58 16.58 16.79 16.80 16.90 16.90
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AT AR A, Kk /N, NCEP 543 8 98 k@ 4t
F1R) VA T IR\ I I T R 23 ) 93 1 3R A1, TGV 45 3
HLE SAR I DI AR X fi 455 &L, (AT 23 BT H AL
I I 3, )T 2 BR XU 180° BOR. PTI,
FATHCE SAR FRIN DX 358 7 1] P 12 5 Ay #2630 (1) 9 s

F, 1Z 51 00 I XGE 7.56 m/s, AU 24.19°, 06 B X
IE 7.0 m/s, A\ A] 25.46°.

42 HERROH

SHERRG I C 9B VV AL PLEk SAR B4 7
JBZ6 19°, ZR& 111° B I 22 AN DX A 73 1 XU
FOERES, N RO 45 A T A A S IR, K )
PL & NCEP %t k[ 347 LE X, & 8 2 2009 43 H 9
H P IEALEE SAR BG4 E 25 1) )5 1) U R B0 T
A7) B~ B 5 AN RN SR A 007 B0 1) S ) H0 2R 4K

—15

LT, S22 7R SAR G 1) O 58 450 iz
N 55 303 R0 55 AR Ak, BN SR A A2 K SN,
W 22~ F FH CMODS 15 FL 11 5 18 5 ) B & 44
{8, 07 ST RG] 5 RGEEY R VAR A, NS A S AL
# SAR RIS 1 — 20 diZ - AT %0, WL SAR J&
] FSCR 2R B0 Bt N SR A1 TR 38 R AR, AR
P57 B 1) U REEAR— 3, (AR AAAE—
I 2=, P 8(b) T SAR ML I i1 26 i 15 177 B i
ZR IR KT 8(a), L I PR TR X fi) 1)
WZEMEER, Wk 2 Fros. WL SAR BH & ) (1) )5 )
BN R B AN RN S AR 0 A 22 30K, R
PG R AR B S AS B 2 kem, PR T A 12 X3
VIR X R ) S A — B, B ] 3 i 22 A H R4 2
Y bR BRI THT RS, X M 2 AR ST T3 H
PIFLEL SAR ¥ [ RI7 S 35 7 V25 1R ) BRI A,

% 2 MR ARSI OB LA SAR IAETHT I
T AR A5, LUK R A AT LI(E A NCEP %8s, 1

(2)

JE R R /dB

—20 AW Y

—25
46.94  45.85 4475  43.66  42.57  41.47  40.38  39.34
NI /(%)

JE R RS/ dB

46.94  45.85  44.75  43.66  42.57  41.47  40.38  39.34
NI/ ()

K8 Kl SAR HEMEHR 5 AR FAGHA U HESR  (2) B3 030901; (b) $cdf 030911

2 HLAK SAR Hd eI X7 [ 4R (2009-03-09)

il T K /mes ! T AR /()
i R NCEP £} WM i NCEP £} A
00 I 06 B} 00 I 06 I}
030901 8.91 32.76
030902 8.81 34.18
030903 9.60 27.31
030911 9.31 7.56 7.0 8.3 33.91 24.19 25.46 26
030912 9.40 33.39
030921 8.92 36.54
030922 8.72 36.14
RMS 0.92 8.61

068401-7



¥ I8 2§  Acta Phys. Sin.

Vol. 62, No. 6 (2013) 068401

H NCEP %RHALZE 19°, R 111° S XGE. K.
g THT IR Tz 3 5 L 5 0 A OO DAL 1 - 38R 22k
0.79 m/s, ) J5 MR- 254 0.92 m/s; i 17 X [7) Je 5 4%
S5 U A AR (9 S 3R 2 Ol 7.46°, 37 R R
7£ 0 8.61°. H T NCEP %k Fl i £ fifs s il £ 4t 75
20 ) R B 1) A 48 R 2 ), AT H B T R 0 XL )
(AN — S0 S EH (1 v &5 R E T A SCHE 1
VTR A OB VR A R0, SRR BL45 18— 2L,
T C U B SAR 1 X7 1) S .

5 & #®

P GE R L8 SAR 11 X7 S 5 7 2 RN X
i ' DAy L ER ) BEARE Y o B0 R i N, AR AR A X
{H FFR MRS58 5 WU LR XSRS, A2 MY
FIF w0 R ML SAR BG4 A IR 23 43 1 2%
ANVEHC IR ] L, AT ™ B 520 T AL SAR i1 K
Py B A R AR SR C BeBIHLER SAR i X
Yy RAFH TR, BRI LS SAR XA IR 2L, A
SAR RIS ) 2 AN NG IR J5 i IR 2R 4 i
YR AT 22 A~ M TR RS TRY pR K, ) adt di /M A R B
LA TS T DA XU i), fift ol T AR SR 3 SAR
111 D37y S T VRN ] HLCT 5 I A7 AE 1 ) A
S 7T G X T PR 25 T 23 9 4 R SRS L.

17 LRI FUER W, %7 72338 F - PR R 4% A (AL
SAR 1 A3 e 38, 13 1 RE KT 18 m/s I 1]
RE 2 P2 AR 8 K I B TR 22, 7 0 5000 R0 sz ) 4 i
(1) S 35 45 IS B0AIE T 1% 7 A Rk, 483 v
Bk AT E N T HLER SAR I XU L 45
T (ELTE ARG S 5 T XU T AR T O R 5
DRI 0, SR A TR R XU ) ) g 3 B 75 i Py
SE BRI AN 8 A5 A 7 SN PE Bl SAR H¥E 119 € b b
JE. AL SAR N AL AL, 7R AL
T4 7 V2, RIS B /N IR NS A T B, A [0
D5 R B R AT LA B IR, O VEAE N
SLEK SAR NI BRI T K7 76 23 1R AR b A 2218
(PO, XoF 30T 2 (1 ¥ T X M0 00 ) T e 2 IR A
KPR 2 MIALEL SAR 17 HE %, Mg A, T
HLIE FH T3 R R B 05 X P 9 1T X3 S T

2, FATESREUE 2 SAR $¥, 1@ it i
TR I A8 43 90 UIE AR SCHE 7 R A Rk R BLE
SAR V- & NS RIERFE, B AR A T
(RT3 SIS g i, FEE— 20 O i v KO 45 1
(103 1T A7) i ZE A IERIFA.

SR B TR P A F ) S = T ST R AR B
B0 SAR WIS H. A O 45 R AL SAR Hidli iE bR
Ji e TSR

[1] Zhang L, Huang S X, Zhong J, Du H D 2010 Acta Phys. Sin. 59 7479
(in Chinese) [7K=%, 2 I, Bp&1, £L 4R 2010 )RR 59 7479]

[2] Martine S 2004 An Introduction to Ocean Remote Sensing (Cambridge:
Cambridge University Press) pp201-207

[3] Lin H, Xu Q, Zheng Q 2008 Prog. Nat. Sci. 18 913

[4] Zecchetto S, Biasio D 2008 IEEE Trans. Geosci. Remote Sens. 46
2983

[5] Horstmann J, Koch W, Lehner S, Tonboe R 2000 /IEEE Trans. Geosci.
Remote Sens. 38 2122

[6] Thompson D R, Beal R C 2000 Johns Hopkins APL Tech. Dig. 21 58

[71 Monaldo F2000 Johns Hopkins APL Tech. Dig. 2175

[8] Cameron I, Lumsdon P, Walker N, Woodhouse 1 2006 In Proceedings
of SEASAR: Advances in SAR Oceanography from ENVISAT and ERS
Missions Frascati, Italy, January 23-26, 2006 1

[9] Lehner S, Pleskachevsky A, Bruck M 2012 Int. Geosci. Remote Sens,
337337

[10] YangJ S 2005 SAR Remote Sensing Techniques of Sea Surface Wind,
Surface Wave and Internal Wave (Beijing: Ocean Press) pp31-32 (in
Chinese) [#Zh#24 2005 £ ALAR T B HE T A, IR A YK
TR M), Abmt: e RAL) 5 31—32 1.

[11] ApelJ R 1994 J. Geophys. Res. 99 16269

[12] Levy G 1998 Proc. Int. Geosci. Remote Sens. Symp. 1437

[13] Vachon P W, Dobson F W 1996 The Global Atmosphere and Ocean
System 5 177

[14] Ynag J S, Huang W G, Zhou C B 2001 J. Remote Sens. 5 13 (in Chi-
nese) [B£hina, #H R, A E 2001 @/E&44R 513)

[15] Wolfgang K 2004 IEEE Trans. Geosci. Remote Sens. 42 702

[16] Zhang R W, Yan W, Ai W H, Ma S 2011 J. Mircowaves 27 79 (in
Chinese) [5K H i, T, SORHE, B0k 2011 fik244) 27 79]

[17] Gladeston C L, Daniela M U, Fatima N S 2010 Sensors 10 5994

[18] Ai W H, Kong Y, Zhao X B 2012 Acta Phys. Sin. 61 148403 (in
Chinese) [3ARH, FLEL, B 2012 PJEEF-4R 61 148403]

[19] Kong Y, Zhao X B, Ai W H, Han D, Xue J 2011 J. PLA Univ. of Sci.
and Tech. 12 301(In Chinese) [fL%%, B BLRK, SEARE, T, ## 81
2011 fiEJMCZEHE TR 24244 12 301]

[20] Biasio F D, Zecchetto S 2012 Euro. J. Remote Sens. 45 141

[21] Jiang Z H, Huang S X, Shi H Q 2010 Acta Phys. Sin. 59 108402 (in
Chinese) [ZEHUIE, # I, AT 2010 #FL24R 108402

[22] Jiang Z H, Huang S X, He R, Zhou C T 2011 Acta Phys. Sin. 60
068401 (in Chinese) [ZZ AU, BB, 748, JA R 2011 Py H 249K
60 068401]

[23] Levy G, Brown R A 1998 Ed. by Brown R A. Earth Ocean and Space
128

[24] Horstmann J, Lehner S, Koch W, Tonboe R 2000 Johns Hopkins APL
Tech. Dig. 21 100

[25] Mouche A A, Collard F 2012 IEEE Trans. Geosci. Remote Sens. 50
2901

[26] Hersbach H, Stoffelen A, Haan S D 2007 J. Geophys. Res. 112 3006

068401-8



)32 2 3k Acta Phys. Sin.  Vol. 62, No. 6 (2013) 068401

[27] Zhang B, Perrie W 2012 Bull. Amer. Meteor. Soc. 93 531 43 1453

[28] Zhang B, Perrie W, He Y 2011 J. Geophys. Res. 116 C08008 [31] Zhao X B, Kong Y, Yan W, Ai W H, Liu W J 2012 Acta Phys. Sin. 61

[29] Zhang B, Perrie W, Vachon P W, Li X, Pichel W G, Guo J, He Y 2012 148404 (in Chinese) XL, FLE, ™ 1, RS, XI50H; 2012 3
IEEE Trans. Geosci. Remote Sens. 50 1 FIR 61 148404)

[30] He Y J, Perrie W, Zou P W 2005 IEEE Trans. Geosci. Remote Sens.

A new ocean surface wind field retrieval method from
C-band airborne synthetic aperture radar®

Ai Wei-Hua’?'  Yan Weil)  Zhao Xian-Bin!) Liu Wen-Jun!) Ma Shuo?!)

1) (College of Meteorology and Oceanography, PLA University of Science and Technology, Nanjing 211101, China )

2) (Jiangsu Key Laboratory of Meteorological Observation and Information Processing, Nanjing University of Information Science and Technology,
Nanjing 210044, China )

( Received 26 June 2012; revised manuscript received 14 November 2012 )

Abstract

Wind direction retrieval depending on other background sources, e.g., the visible wind-induced streaks, numerical weather predic-
tion model data, scatterometer data and buoy data is the key problem existing in the ocean wind field retrieval using airborne synthetic
aperture radar (SAR) data based on geophysical model function which influences the wind speed and direction retrieval accuracies.
To solve this problem, a new ocean wind field retrieval method is proposed, with which the wind speed and direction are estimated
simultaneously through using the normalized radar cross sections corresponding to different incidence angles and geophysical model
function according to the sounding characteristics of airborne SAR. To evaluate the ocean wind field retrieval errors and effects, the
simulated data and C band airborne SAR data are used to obtain the wind speed and direction by the proposed method. The verification
results show that the wind field retrieval method is suited to retrieve highly accurate wind speed and direction from airborne SAR
sounding data without other background sources. The major error can be explained by the insufficient accuracy in calibration of the
NRCS for wind speed and wind direction retrieval. The wind speed error increases with the value of speed increasing and at high wind
speeds exceeding 18 m/s the error increases distinctly. The value of wind speed has no obvious influence on wind direction retrieval

accuracy.
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