1007-4619(2017)06-0825-10 Journal of Remote Sensing & &5 1Rk

¥ 5 LERUKESH T E Tt

MEB, MWK, KE, B, KL,

1. R T EEEFEN HFG, JEE 100081
2. E SR RS (Bl P 5 B AR 2T B 52058, bt 100081

EHT

O ITIC AL AU T X7 S A A PR . O RIBERE TS TR T (HSCAT)L 55 itk i X,
Y, g T — M55 s AT A HSCATRI JCVE RS . HSCATIRICVE BCFE VA A i A% Kl 70 L 1 B
FBOI G R B A R 4. RIS, HSCATRILUE B A Bl Ay, DAL B A B Ry Ak b
B, rHEARN25 kmx25 km BRI R0 T BORAEMIHT LR B R AR A B, X5 1 B AR O 4
A, LUR T O RS AT 5 B S A fie MBI EA T S TR, I L HIIT I i/ IMEL T X L ) A2
TGRS T R G (07 A B S D AR AT DU 1) BER A, SCBUR rh) BUR AR EOUI S5 R T T VE R
SEUR RIS LEAS SRR, R B0 G T Bk T X ) B AR R AT A R A R A, XU R TG 9 L B A
¥5Y, A AR R T T A A 05 Rt (4 0 Sy UL 1) B AR K, AT R DA R s T TR ) B Y

=R,

KB WUCUCHC, YES, HSCAT, WREHIG, HumMg

FESES: TP75 XEkERER: A

SIS SREM, MREAZR, K3, B, R, ENT. 2017, ¥ S T ERMEBSHTETLE. B 2R, 21(6): 825-834
Zou J H, Lin M S, Zhang Y, Mu B, Guo M H and Cui S X. 2017. Operational regrouping algorithm for HSCAT.
Journal of Remote Sensing, 21(6): 825-834 [DO1:10.11834/jrs.20176424]

1 5 5

BRI BT H AT AR A BRI KUK
I RO E AT . H 19784 £ [ &k J1 25—~
a0 5512 1T U T T 12 Seasat ok (Grantham
A, 1977), AR B T XU S UL+ AR AR B
EEE, BEAMFEERS-1/SCAT(19914E7 H —
199646 H). ERS-2(19954E4 H—20014E1H).
ADEOS-I/NSCAT(19964E8 4 —199746 ).
QuikSCAT(19994F6 H —20094F11 7)., ADEOS-
11/SeaWinds(20024F12 4 —2003410 1) . Metop-
A/ASCAT(20064F10H £4). Oceansat-2/OSCAT
(20094E9 H—20144F2 1) . i 5 RO ECH T
(HY-2/SCAT, 20114E8H £4). Metop-B/ASCAT
(20124F9 F 24 AN I 24~ B2 i Al
%Akizfr(Attema, 1991; Naderi %, 1991; Wu

RS EHEE: 2016-11-24; FEDZA: 2017-07-05

%, 2003; Figa-Saldafia %, 2002; Zou %,
2014; Gohil 5%, 2013), WRHLHE S T 43k X
J% LN e

X8 0 5 4R ) Ak A 2] 1T XL R
R, RS I E A SR E SR . Tt
Be . KUK S . BRI L PR OGP TR BT
Jei [ T 2R 8 (sigma0) %o XU ] 14 56 28 HLAA U4 5450
ARFAE, X XK B 1 ST T 2 AN /D T3 R R r
FA /NS AR 1) sigma O XL 245 SR (a7 A < UL 45 2 )
A R HERA S E KGR AN XUl R, 7S —
23 (i) RUBE () THT TG (RP RO B2 181 78)_E X HC 3 A R
SR GEATHCRAE, ATREWE L I RO R B 2>
sigmaO 2K o X XU f 19 B T 2 DA KUK £ THT T
A AT, aE e TR T AR A KUK i R T
KR 8 TR T KR S~ Y (E . TT T DR FE s 20 28
b b B A7 R S o T AR A e LI B A

EEWH: HEPHSAETHIIH @S : 2013BAD13B01); HEK AR AEEGH T 41576177); BEFRAZ AR IATH &5 -

[2012]2083); MEFEA LRI H (%5 : 201305032)

FE—EEEN: ABEUE1981— ), B, RIS, WSS I R OGRS o E-mail: zoujuhong@mail.nsoas.org.cn


http://dx.doi.org/10.11834/jrs.20176424

826 Journal of Remote Sensing

#REIR 2017, 21(6)

Hsigma0, DL A5 sigmaOXt i () S JLA] 45248,
HoRAERIX R oC, LA 5 2 XU o e i 4
P A S8 FERC TSR b 3, T T PE R AR
WL, EHEE N R R 2 n9 WK i R AG R . AR
s FBCERE T I AR A, BT T [R] A TG PG T
E D

ERSHUR I KUK S finiz i F Mg e,
NI 25 S 75 EEAR A B BT IS K/ NR 25 kmx25 km
YIS, sigmaOill &ty o 1Y B3l N TR 7k
KHAE . TErPERE&AE MLk . A S0 kg3t
[A14ff 52 1S 181 55 i GEM6E UV BRIET Y 38 26 I,
DL R £ B 48 1) 2 -5 10 1K T A9 28 i A A R £
s, FR O G R TR A Ll N ) R PR 25
kmix & —AHAE . TR R IR, X
SEY SR B R A% LR AN 2 AP AT I o X
AR, S AL sigma0 H 25 5 5 Hil sigmaO i
WAEAINACE 28 J5 R4 o P34 5 R v s 45 i
AOMLINRE A, A BAIG ;B AOREAS , A 8y
(Lecomte, 1998),

JPL IR F Snyder )= [a] il &} 25 R FC 4% 52
(SOM) A3 3 %F Quikscat WL 2% JE MEA 7 I ST VU AL .
b T A ) A DA SR Sy ey, DU IR B
LR AR RO RTEENI . T HIER AR, T
BET R AE B BEIE . i~ sL
T A8 mi AR ER b A [F]— a5, Dot AR i Al
P 1) 1, T 0000 A A A 48 e 55 25 JE X S TR 2R 1) 5
M 3 852 J7 X1 48 J& S LandsatBi 5 1fi & ¢
M), A THXEZENERPUENN . <%4e
SOM”Z T &l, B R I BL A2 o 3K T Ak bi
B R R AR . SRR, JPLAAREAY
X ABFRIEF TS AL (Dunbar 25, 2001),

Rt T BRI Y e, ki 22 6] T T DL T
T TF I TSR o EEXTA A4S RS T i A
Bt &4, AR RIEAHT4aRIE, Ka
24 N(2005) 7 11 7 VG BE R il X 58 5] 3
50 kmx50 km DX sk, PRHC7ESE BATZR R J7 ) AT LA
R4 A8 I, FFHRIE40 min A A RO L 4
B I T ARSI T 3 (Zhang %5, 2005; Wang Al
Jiang, 1997). 4FE #E55 A (2009)7EJPLAY i JT VL fid
FER RS, $EH T Quikscat KUAS B PR3 i i 1Y
sigmaO AL P 1, il id X Quikscat XK & i 7T
sigmaOfAT /3 R 4a AL B, B2 sigmaO~F-35)1H
(o RS VRSN PUN A NN L S S EAE S AW
mRE, ARdEE T IsEEE

T E 2011458 A A5 1 5 1L B TRk
HHHHSCAT), 3 MHSCA TN Z5 5 v i 6 Sz v
B KGR RU ], A BB A R A ATk 55 ki 4T
BT JCVC B 7 o AR SCTEfE 2% Quikscat Ml fH4 -5
22 I A i o SRR AR U T3 2R e THI T VG e T ¥ 1Y
Fert b, ARIEHSCATRIMIN GRS, it T —Fpn]
W55 Akis 1T HSCA TR JCIL L J5 2 o

2 HSCATHA

201 14E8 H AT R T — 5 T2, Bk EE
— AN S5 AT B U FHSCAT, HSCAT
T B T AR T AU S O, XU XU i FEL R
4—24 m/s, KGENGE N2 m/sE10%; KJa) il ye
il o0°—360°, XUl B2 y+20°, HSCAT LAEMI
HoN13.256 GHz, RAIZETR B AR B 7=, 8
b ZE T AR L 1 AT A PR 58 RIS T Tl g e, A T
BV 5 LT 1] 19328 Bl R B — S 114 i T 7 5 K1)
iR(E 1(a); BT RV VIIHHEM ML
L, IR RIS A SEFT W, 65 1932 3l
i A o ] — 4 HE T I R BOAS R AL T =L R
[RGB R 2 oI 25 58, DL iRt 1 XU 7
[ J52 i 1 22 (EASOR [R) A1 1(b)) o Forb NI ARCR
HHB AL 72, ASH 410, o i e R/ N
423 kmx31 km, RJIEFEE 1350 km, AMEHCR
VAL 20, AGTfhase, X Ribif 2 BN R/
257425 km=38 km, XIJIE % #1700 km(Zou 55,
2014),

TR T RO B R P A M L1 B
PR A . LA R . L2BREE T
FIL3ZEAE ™ o A SCR FL BRI E S T T ILAc
(R AR, 250 DA 3 00 T 94 B ] A e 18 7
FEfE T HSCAT AR I AR , H L1 BEURE S0 7
Li—H RN TR MR € AT —RBIHSCAT iy i )
(A9 O 000 5 40 o A T A — A 0L e [ S
B, SR B R R S AR A
LA B2 96/ HC S 1300 e Jk v ko g 40 R0 35 SR 5 A O
(R LA RIA5 8, o PO T %) bk o 5 42 350 R (PRF)
181 Hz, HEWidmt (Al 290.54 s, R4
0.54 s¥5 ARG — AL M (5 B o B ok vp
FELI S5 5 Bk o 300 A M R R
RN 0 R AR E PSS B S8



AREEE 45 WE S TR MG T T Ie A 827

HY-2A/SCAT
_ Ll

PR ATHUE -
V'S

|
/ | H=963 km

(a) HY-2A/SCAT Rk 77 X
(a) Overall conically scanned pencil-
beam geometry for HY-2A/SCAT

R A

7 T

1 AMMCRAETHL 2 PR
3 ARG 4 SRR AR

(b) [5)— H AR L4 IRAN R NI £/ 75 B A 00 00 LA
(b) Measurement geometry of four different incidence
angle/azimuth angle look for one target

B e S TR G T L fey
Fig. 1 HY-2A/SCAT measurement geometry

3 HSCATIHICILAL

SR I ROt S 3 T B 224 sigmaO ) 225K
FERR I SO 2 [, 7 Sl mocliit, £
s 8] R, KL 1B A 4 00 B 5 A7 it 14
sigma0, D5 sigmaOXdhi (08 L 5 S 4001 7
HoRAE, DN G2 XK & i it A . T T
KN, VLR RFER BT, R 5 e B e A1)
AR fo RO AG JE o T OT 1Y K/ IN— 5 TG 2435 2 2B
Rt SUE & INN I POREIEI B it LA A B
DT, B R T I A, B R — A
T TG N AN 34N [] 5 o7 £ sigma O LI 14 225K
BRI, A SCR T A T DG DG By 754 35 20 456 Hb v
DRSSl 53 RO 45 5 S RAE P OB TR

3.1 M EMERIS

SO 000 2% 5L 1% T G VG FE vk LR Re A% T L T
B, ILHSCATR A T WnE 2B 78 B —Fh k5
RS AS Y, DURF S 80l R sy, DAL ) K
L AR FRR R R IR BN E, RII25 kmx25 kmH
TP TE R . AR R IR A R E WHSCAT
BUBER DA, SR R i B T R PYXT N .
THSCATMXIE U7, PRI AT 22 W <28 B 7 K]
MR % B AR o AR ] A — A P A B R TR I
b, XFEALEA AT R, A RR T, i
Do A5 A A ZR T Ay i T DA o

T TG VG Be s A B LABEHE H, UL 25 SR LA RS (]
RIF, R R AL Rk S, UK B TR TG A
S BV THES, P Zs R ROk e L. A

TR T A 1) 5000 1S B8 S B i A7 i B S 7
(St b T POAK (R T 020 25 FEHY -2 AU T T
e RAE AR, Y D EEZEIF & —
ASBUIE I TR, RO T AR I S T 5K R
R oS N A Y T R AR VAR SR aS IR T <Y D
I — &R MR S OCAT . b T S BLE
A sigmaO -,  Ho i IR P i FE B UIE RO T
R eI BUR e - a ) | RIR M i TITi D
KAIETHICAT . XHFE, Hb I Mg — R 4517021 K
REHICIT o

g7 1k

BT AL

SN S IR AN T
o KA S AN R
Y wzs km K/N)

S

Kl 2 HSCATXUR i I TC K H Ak s [l FE 4]
Fig.2 The map of wind vector cell and its coordinate space
for HSCAT

WIEHY-2A T ERFESE, BT RARFK
) 1) M B B L T3 R A A O ) R 0 4% ZE
25850 km. K, IR S HLE M4 A 341,



828 Journal of Remote Sensing

#REIR 2017, 21(6)

Hites MK R IG, JLFREE 4851 sigma0ill]
W, B2, HY-2A TR REE S HERTER A
S5 M B B I ) 50 2 R 3 A R R i
RANE, TR, Btsigma0 ooy
AIBESTETESS0 km (AR S AR A1, Rk, Hi
T PO AR A XU AR S T TG A T R 05 254 o 1 B 4
AR ETITTH], DA i I 25 SRR Be V%
FE LT ROAS T, IXRE, M ROAR — AL HE 761 KL
KA

32 WMLEREBREF

L) 235 S F R B o e E HE A 1 O
IR B b TH PLIE PUAS Aa bR R R XU BT TG,
F R S sigmaO & 7L . ASS AR . sigma0
T ZKp 5250,

R T LI 2 SR o ff 1 A5 R IR L 1 b T Y
K& ERTT(RI AR B THI T, HE R A 0 RS A ooty
LI 35 SR 1) 28 245 B Ao A 6L A 48k 1) b T TR A Al
BRo FEHLTE AS ) 3 8 L2 5, HOR A SE PR &R
fife a2 i HE 51 A B L &85 SR AR I — 2 B AR A
PR AR ZR T BRI A KR FE T (B 5915 ) o AR S
FIFHLIBEE R b R R0 TR BT fi8ds, 1%
255 B 000 &% TRk i IR B T A DR T A
I I FH % 5 20 K T S R A5 A U AR
5, FEEE T AP R % E T ARG A
TR RS, IF DA B R T 19 B B
T 7 2 W 235 SR AR MU 20— 28 01 Ak s P A A R
TR XK BTG, IARINE SRR H Y.

325 i T HSCATWLIN 25 5 d RAL Y i FE 1A
BALRIT

AR R B AR ™ b h 4 i LR 2T
SIS ERE, DA TRL &R T XN
FAIIFE], 20 598 Poub ta « Poub ton ~ Tun UL i
FEHESTHY R /N 130009 1 4R ZH o (7] Hsf £ 5O I
ZERXT LT 2 A EE R, 10 Peetl 1ats Peell 1on M
FEULI S HES B R/ IN A 13000x96 1 2 4E 45 4H

BRI BT S B 70 3R 7E Hb T
2 (B SR AT EARIRAEQNT

(DM Pu 1 1Py 1on T Y2 — A JC R FF UG T
W, FHEMAE T AMREIERS, HIBHAR
o BARMEE N 0 S HiEA A R, FFIEY
i T A B R — AN 2 T A5 A BR T B 5 Dl Y
i W1, DL BUENO; i KT 1, DRCHRAE K

YVEIRT— L T 5 (P!

sub_lat’

Pisub

sub_lon

VERTEIE RS, DB LA km .,

FBR 5 5 sigma O il 5 3 152 B

UHT R T (P

sub_lat”

Pisub -1

sub_lon

HSCAT LIB
FHAR P

<
<

THE TR T RBERT — B
FRIERTHI BE 25

l

TR T MBI ZET 5
FY S0 sk i L

l

TS T2 T RO R R XK B
[lip i mes

2 mEA

<

A

RS AT I 25 R R e RS
RIEMET A—HER

!

TR 2 AL 5 R Bk R
RIERAE T AR—h R

!

2R RIRYRITESE STYNEHIPS
BTy

!

RERE I eI E

LI Bk P A

(g )

K3 HSCATULISS R ERAF AL
Fig. 3 Resampling flow chart of HSCAT observations

(2) Lk Dis g 55— A~ HE 0T 2 i B AL
M, BN R R R S B UL
Pk SRR 2 g . Bk YE, 0 MR
AR i, GHTE T ARG R T S ryEkm R
NBEES s, WIDks AT R R

Dih = > Dl (1)
i=1

)RR BT R TC 3R A M T A% 2 1]
HROGE R PR KUK R T CAT 7 (LA OGS ), FFEER
isu I T AUBUA TC B R AT 5 RN

sub_along_track ’



AREEE 45 WE S TR MG T T Ie A 829

AR

N = floor(Dyb,/25) + 1 @)

sub_along_track
A, S T A 2543 M T A 3 (] 23 AR 1R
25 km,

g RSO e SUNIEE SOV VS - qid]
TCATH SRS MU T TR

XFLBEEE ™ it v WL 45 A TR R, 3t
SRCARAS 214 WL I 25 SR %of 7 1) X\ 2 T G 7 b TRT 4
WS E R AT S o PRI R R L KR
RPN SEILN . MR, 10 FTEEh
FEEE Micen~ Joens WU TN 25 SRR IV B 1 1T 22 26
JiE Sy PleciJeen - pleetleel g AN ZE SR, AT 0
IR, KRR RIS MRS

(1) BLARER . X UINEER, LI100RHE R AP
KX BT APl st s, RS RE TASY
PO 45 S B (R BRI, 2 WD, . 19 %
55 I A R B AR R R T AL I Hisub corse
WCSRIZRE T RIS . 18 M HTsigmaO WLl SARIC
Micen v Joen» “GHTAHIE R E T SIGIHARIC Higw
Disub,icell,/'celL HoR %,l ﬁﬁ E?,\Jj\ ( Pl:sub Pisub )@J %/l ﬁﬁ

cell sub_lat> © sub_lon

L) &35 B ( Pleell-jeell  pleell-Jeel ) BUERTAIIE 55 2 4R

cell_lat > * cell_lon

A 4 LI 225 R fr B T B g Dl e ey
H i SRl ME, HZ R/ ME/NT 1000 km,
VA Ay 04 72 T B 204 O 4 SR £ 31 ) S
TR, R YA R T SRS A D b corse - 15
RS,

(2) K%, LI, 7E RIS R0 A 1Y
B /NS AT AL iub_corse A TD I HITAS 1004500
TR P, 1R 0L 4% SRR T A
AT TR T SO, 0 SR I B LA KX
ST SRR, AMHRE T R isun_ne FIDEG S o LI
PR IR Y R, MR TR F 0
U 23 SR £ B T g Do gDy iR SR S e /N
B, HizJmili/ME/NF1000 km, WITAH 24717 2
T A B B Y LI S5 SRR I R R L R Y
IR T RS IR S i, gne > HF T AL T AL 4 T
ML 2 SR (g BR T B8 DU < IR 45 Dy st {5
IR, TR BRSO S R A L
LAY R ZA I A

(3) HHATINS . MR SR A fee N
SR S BR  igup fine . MN SRS R

isubiﬁnc 'T/IE j‘:’ XJIL\UI]IJ é[j:l:

sub_along_track ’

sub_along_track

It 'ﬂﬁtfﬁéﬁ Nice]]’jce]]

cell_along_ track ’

REFRAE XS L B KSR AR TG TS (LR T )
[ 1) i B2 A A = e L " DIl el 4 2

cell min
RO S G METE SN
fcell»J e yicells]
ccetilll_ccre(:lss_track - f lx(DcCeelI{_r;eilrll/ 25)+1 (3)

(4) WO TR o X5~ 0 25 SR A 7 10
R, K sigmaOWRI 2 55 LR AR R, Y LAR] S0 2 50t
RN AR R IC. HAARDL, 12 2Tisigma0
NI S ARIE Ficen + Jeen, HRHE A BEITHRARAT AT
ﬁ IJ % Néceelllliilclzl;lgitrack » Néi:ellll;jccri)“ssitrack ’ 4% %1 E‘Lj Xm UI]IJ éﬁ

S RS TR . AR Pl pleien
R R L B B S 8 0 2 S AR 3045 970 2 43
BN one e Vet ot raa O LTI
(5) 6 B 4 UL AR T B A8 A B
gy tnelEH T AL S5 FRLE 2 1038 2R 16 5

FFRAAE T — A WZE SR 1751
4 TACPCRRgE R

KA SCHE TR T VE B i, XFHSCATME
DECHE EAT AL B, I X0 THI TV Be 25 SR 4T 43 # .
B UE T TV RL A A A, T SER20134E5 1
30 H HSCAT#3 836841 454 VT AL 25 S i KUK 1t [T TG
PLE A RS KUK T T A X A s (] 43 A
AT AT, AT g &4, EISHR . XA
KBTI, THATE A IZNK B T BT A W 25
RJLAI A E O, IR E O B AR R R 5
T ICHINLE . El4(a)FIE 4(b) 3 M4 T adE et Bk
Ab BT A5 1 1T T UG FC S AR S TG E O v B A
LR R = A B M X 4 A . RIS (a) FETS (b))
gy th 15 R4 DX RS XU S T G i AR A
SR 25 2R ) U B as [ A AR A5 R . IR 4 FELS
ATLVE W, Sl A SCEE T IR L, e
25 B I I 26 B b X 2 7] X sigmaO it 4 743 250 5K
R, KRBT IR AL E A 45, B KUK =T
TCYA e A ST I sigma0, 7T DA e XUk
TR

EI RS L, FIH20134E1 1 H 1 A31H
HSCATI JCVCEC S5 5, XHEEAN 1 IC 15 18] U &
HOh 7 LI 5 B R A B A 1 O
it amr, RmEeT R, HFRHH TS
Lo R T SR B OC, bR 38
39MYTHI IR T AR B feif s LA38. 39%R 5 A
L, bR T Y T O RE R R AT G
W, TATT Y ] TS 22 00 S 0 4 e Pl i 2 R



830 Journal of Remote Sensing

#HRFIR 2017, 21(6)

AR, AT LAE M T I T RS U R
B0 ST UL i B T T A B bR S AR R, Elerh
ARG A S T YA Iy &L UMy §
Bl 22 L) T T 5 AR R O, SR il 20 Ah i R
Je ) HECST 2R 00 S L 5 i <2 0 ) T T S AR
TR, T o R 22 oA A I SR <7 L0 45 i =2
Bl 22 L 1m) T T AR O . Sl I SWTLUE
HSCATH:™ I TT 14 5 1) B 28 B0 7 L 45 6

=5°S

—-10°S

—-15°S

—20°S

_2508 iy RS
—105°W  —100°W —95°W  —90°W  —85°W
(a) "PRER L X

(a) Middle and low latitude area

Wi T TG 2 AL T s B R AR S Ak DA T AR
TR Bl 8 Bl T R A3 A o A K1) ) AT A S A 1 G
PRI B SROX1) i P ST ORI R AR B e /MR 3R, L
DAL SR S ORI AR E T TR 5o 1 LRI 664 (HE
PRI RN 321 25 3/ TR G RE B, X 24975 kmih) B
PR RABE 120K, AIMBE ARl 57 LI A AR B57E T e b
5 AT 3R B AR R AR (B B S R 1 2% 34 T T
RS, 2975 kmAb) 143Kk,

80°N

75°N

70°N

65°N

60°N

55°N

50°N
—145°W

-135°W  —125°W

(b) Lk EEHIX
(b) High latitude area

—115°W —-105°W

K4 MR IR HITCELC B A

Fig. 4 Distribution of gravity centre for wind vector cell

=5°S

—-10°S

—-15°S

—20°S

80°N

75°N

70°N

60°N

55°N

—25°S - = 50°N
=105°W  —100°W  —95°W  —90°W  —85°W —145°W —135°W —125°W -115°W -105°W
(a) TPIRE: L X (b) FLL X
(a) Middle and low latitude area (b) High latitude area
EES T
30 25 20 10 5

A s

AT AN 557 F7 WL 45 SRS oA 14

Fig. 5 Total numbers of independent looks for each Wind Vector Cell (WVC)

T G PE T 19 e 26 H A o KUK 1 2 T8 HE 45 Tl
JEER P sigmaO XL E s, Hitk, 38 ol Ed sl
A3 B AR 0 T T A%, DL R DE E 31 B KUK 2 1T
JURT I I 45 5, e AT Rk S AR XK

SO (S e NI N s v e Sy G R A
Bro S5 A e R AR A TH 5 Fn 18 rp & i o ik,
X AS ST TCVT I A A5 i sigmaOEf 7 S i, FTAS4s

mE7. KR, WNET7, FSHRILIAH, A



AR 25, Ve S TR R R eI R 831

(TR TGV L 5 e, AT 78 A ERIE BBl P Xl S0 445 SR it
FAA R B SRR, TR) Aok o S T T A5 45 KUK ) A2
P IR R A, KR BB AT WL, £5 &
£ KUY A 43 A R AE 1 B AR SCAY T G D i 45 SR
AT LA FE re SO YA T R S e P 22K

FIFHINDBCFAR SE A, X 2R FHA SCHL r
13 HSCATIHE R KUK S AT I IE . TR A I bR
BB EOFTR, R 10 min -3 )77 b5 WL
VT KR, BOC AR 2 o2 h, 2510 B
25 km, #id3 sigmalk it A7 54 i DL R
Gy SRR, IR B SRR B8 R FE B /T 100 kmi
B, M20134FSH1HRISA31H, H3R1H39641
[R5 R, o KGR iR 220 1.7 m/s, KL
)3 R R 25 423,40 [R5 WD HE X LE 43 B 25
RaE 0, B, Ui B i A SC 7 i i i
HSCATI 1 WK S A S R, i — 2P HIHIE
TR SR T T VG 45 SR AT R A v T T T X
S EER

& 20 ¢
) //\‘ )
K ~ A
ié 15 1} \\ /”\
% ‘/‘]\‘\\ /’/
2 ol N g
18 A /
ﬁ \ | \“\ \ // /’1 \ |
K| N T ’ \
<‘Z) SJ ™ \\ 4// ‘
- e e o
I

O R R

4 12 20 28 36 44 52 60 68 76
RO T T A BRI b

— WANBOR AT — ALBOR - BUANER

6 FRANTHITCHY A i B 28 50 S VLI K B S B 1) i
JLIH
Fig. 6 Distributions for total numbers of independent looks
for each WVC according to cross-track WVC index

90

60

30

—60

-90
—180 -150  -120 -90 —60 =30 0

T

0 5 10 15 20 25 30

7 HSCATRK & L5 R (2014451031 H)
Fig. 7 Retrieved HSCAT wind vector (October 31, 2014)
25°N

20°N

15°N

10°N |

0°N
125°E 130°E 135°E 140°E 145°E 150°E

(T . s

0 5 10 15 20 25 30

K8 HSCATH KBRS X 45 (October 31, 2014)
Fig. 8 Retrieved HSCAT wind vector for typhoon Nuri
(October 31, 2014)

30°N f

AF RN
®

J

30°S .

180°W  150°W  120°W  90°W 60°W 30°W

0 30°E 60°E 90°E 120°E 150°E  180°E

K9 NDBCPFARAL E I ]
Fig. 9 Location of NDBC buoy



832 Journal of Remote Sensing

#REIR 2017, 21(6)

40 |

[(0%)
(=]
T

HSCAT i 8 X3k /(m/s)
S ]

0 20 40
TERRALIN KU/ (m/s)
B 10 s xt Lb s

Fig. 10 Scatter plot of retrieved HSCAT wind speed vs. buoy
wind speed

300
= 240
=
X 180 r
<
S 120 f
jas)
60 [ . ..
0 . . . . .
60 120 180 240 300
FERI AR /(%)
B XU L Bl ]
Fig. 11  Scatter plot of retrieved HSCAT wind direction vs.

buoy wind direction

5 4% i

ARICEEAHSCAT TAERES, T —Fllk
FAIBATINHSCATIE JCIC R % o %07 1R L
B S A sy, DU ) B 52 0100 A A A il
RS X, e g R4y [RIHRIFHL B4
B e ah PR A TR B R AR, XS
iR, WREZERImME R RN TR R T S
P, I 2 B 20 Bk o S A AR AR A B 1 Y
bR, TR REZ R T 8 SR A R T Sl
(R BR AT FINEE RS, I DAL B 1) (4 b
5 DTS o 32 L 0 245 SR 78 U — 2 20 A1 A 19X 446
PR &R T P B R BTG, iR B E R AR B
(1, FETHEAY K sigma0 545 B T sl 5K I 28 5N

ERF, R TR AR R R RN, L
PEEIHERCR . 2Tk A T LIBYEHE ™ b
AR T A EEE, HEA R LW RS
2Z () 3K T B AR A R SRR, Rk SR TR R T
TGV Fg B3 v T FH 81 %) 48 5 A0 4 45 A R OB 1
B R R TR R R, 5Tk Sk A
M a5 o X T G DG B 285 R 114 XU 2 T AV B A
T R 5 T G ) WL DN 80 3 2 TR AT e Al 4 SR R
B, Ea A SCHS T DT BB, FE = A
Hh IR 25 5 1 X 34 ] % sigmaOifE A 74 A B Rk, XL
K HEITCHINL B A A, B SREITA
SRRSO (R 7 M sigma0 , AT LA A XA I 3
()5 B o X REATET T i 1) 5 2R 00 7 SO0 0 4%
T BERE B AT AR B A IE BT ST B 2
R, HSCATHEANMHIIC A G M) A 2 550 37 0
B BE TR 2 R AR A AT U DL T
PRSP it i NI DO S8 o TR S 1 A VRIS @ ¢ ERA
R %3 T T AR B R AE, AP i A SRk
JIT A58 TG G D e 235 SR T LA R XU s T8 T SR 1
FEAS KGR B TTAS /D 34N 7 WL R A 1) 2% A1)
[F] Bt 36 E T HS C AT B 3 RO I J LAv] 45 2R 452
B H AN, FFINDBCT- ARSI B, %R
A SO B AR A HS CATIHE 1 XU 46 2 BEATIAE, FIF
R TR IR 2 1.7 m/s, KA T ML iR N
23.4°, Ui B A A ST TS HSC AT 1 ALK
BARSMAEE, #F—PHHE 7 A Crmocltid
285 SRR L A2 v o U 1A XU e S R A R, Y
SR, ARSCER YT G By 4 THSCAT A F A
BT B RS A — o M, afel ikt fe iR T
RS B Bl S S A I X T T UC
iR mE T — S BRI N

S 3L (References)

Attema E P W. 1991. The active microwave instrument on-board the
ERS-1 satellite. Proceedings of the IEEE, 79(6): 791-799 [DOI:
10.1109/5.90158]

Dunbar R S, Hsiao S V, Kim Y J, Pak K S, Weiss B H and Zhang A.
2001. Science Algorithm Specification for SeaWinds on QuikS-
CAT and SeaWinds on ADEOS-II. Pasadena, California: JET
Propulsion Laboratory California Institute of Technology:
209-239

Figa-Saldafia J, Wilson J J W, Attema E, Gelsthorpe R, Drinkwater M
R and Stoffelen A. 2002. The advanced scatterometer (ASCAT)


http://dx.doi.org/10.1109/5.90158
http://dx.doi.org/10.1109/5.90158

AREEE 45 WE S TR MG T T Ie A 833

on the meteorological operational (MetOp) platform: a follow on
for European wind scatterometers. Canadian Journal of Remote
Sensing, 28(3): 404412 [DOI: 10.5589/m02-035]

Gohil B S, Sikhakolli R and Gangwar R K. 2013. Development of geo-
physical model functions for oceansat-2 scatterometer. IEEE
Geoscience and Remote Sensing Letters, 10(2): 377-380 [DOI:
10.1109/LGRS.2012.2207369]

Grantham W, Bracalente E, Jones W and Johnson J. 1977. The Sea-
Sat—a satellite scatterometer. IEEE Journal of Oceanic Engineer-
ing, 22(2): 200-206 [DOI: 10.1109/JOE.1977.1145338]

Lecomte P. 1998. The ERS scatterometer instrument and the on-ground
processing of its data//Proceedings of Workshop on Emerging
Scatterometer Applications: From Research to Operations. Noord-
wijk, The Netherlands: European Space Agency, Special Publica-
tion 424: 241-260

Naderi F M, Freilich M H and Long D G. 1991. Spaceborne radar
measurement of wind velocity over the ocean—an overview of the
NSCAT scatterometer system. Proceedings of the IEEE, 79(6):
850-866 [DOI: 10.1109/5.90163]

Wang X Z and Jiang J S. 1997. Study of ocean surface wind field de-

tection of scan-scatterometer. Journal of Remote Sensing, 1(3):

19970304]

Wu C, Liu Y, Kellogg K H, Pak K S and Glenister R L. 2003. Design
and calibration of the SeaWinds scatterometer. IEEE Transactions
on Aerospace and Electronic Systems, 39(1): 94-109 [DOI:
10.1109/TAES.2003.1188896]

Zhang Y H, Jiang J S, Zhang X K, Sun B and Fu W J. 2005. SZ-4 scat-
terometer mode of multimode microwave sensors (CNSCAT/
M3RS). Remote Sensing Technology and Application, 20(1):
58-63 (FkztE, Zedrily, A, FME, A13CH . 2005, #4522
RSB A UM T3 R GE. BIRHR 50, 201): 58-63)
[DOI: 10.3969/.issn.1004-0323.2005.01.010]

ZouJ H,Lin M S, Pan D L, Chen Z H and Yang L. 2009. A quick-look
wind-vector retrieval algorithm for QuikSCAT. Journal of Tropic-
al Oceanography, 28(2): 36-41 (4RI 3t, ARIAZE, I ALAn, BRIE1E,
FilK. 2009. QuikSCATXUA e PRis S I 1Y) 18] N 28 Biak 21
Bk, PAREPEFIR, 28(2): 36-41) [DOI: 10.3969/j.issn.1009-
5470.2009.02.006]

Zou J H, Xie X T, Zhang Y and Lin M S. 2014. Wind retrieval pro-
cessing for HY-2A microwave scatterometer//Proceeding of 2014

IEEE International Geoscience and Remote Sensing Symposium

185191 (FEHr+h, 3250101, 1997. e AU HE mi Kz (IGARSS). Quebec City, QC: IEEE: 5160-5163 [DOI: 10.1109/

{5 ELFFE. IR, 1(3): 185-191) [DOI: 10.11834/jrs. IGARSS.2014.6947660]

Operational regrouping algorithm for HSCAT
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Abstract: Regrouping refers to the process of resampling the backscattering coefficients that are stored according to the observation se-
quence and the corresponding parameters of wind vector cell observation geometry. Regrouping is important in scatterometer data pro-
cessing because it directly affects the final measurement accuracy. In August 2011, China launched its first operational satellite-borne scat-
terometer HSCAT. Thus, designing a suitable regrouping algorithm for accurately retrieving wind speed and direction data from HACAT
observations is necessary. On the basis of the regrouping method for QuikSCAT and Shenzhou-4 multi-mode microwave remote sensing
scatterometer, the present work has designed a business operational regrouping algorithm for HSCAT in accordance with its observation
characteristics.

This study offers a re-designed regrouping algorithm that includes two critical steps: (1) the generation of a ground grid and (2) the res-
ampling of observation results. To simplify the resampling process, HSCAT adopted a convenient grid model along the sub-track swath,
which centered on the nadir track, with a coordinate system specifying the location of a given point in terms of “longitude” parallel to the
nadir track and “latitude” perpendicular to the nadir track. The origin of the nadir track grid is at the southernmost orbit latitude (rev bound-

ary), and the resolution is set to 25 kmx25 km. After the sub-track grid was set, for each “egg” this study searched the nadir track point with
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the shortest spherical distance to the observed backscattering coefficient, and this shortest distance was used to calculate the cross-track in-
dices (column_number) in the sub-track grid for the “egg”. Then, the distance between this nadir point and the nadir point at the southern-
most orbit latitude (rev boundary) was calculated. Moreover, this distance was used to calculate the along-track indices (column_number)) in
the sub-track grid for the “egg”. To improve calculation efficiency, we used coarse and fine search strategies when searching for the minim-
um spherical distance between the backscattering coefficient and the nadir track point.

To verify the effectiveness of the proposed regrouping algorithm, we first analyzed the location distribution of wind vector cells and the
spatial distribution of the total independent observation number of each wind vector cell in high-latitude and low-latitude areas. Results show
that the wind vector cells are uniformly distributed, and a sufficient number of independently observed backscattering coefficients are in-
cluded in each cell, which can satisfy the requirements of wind vector retrieval. Meanwhile, comparison of NDBC buoy wind and the re-
trieved wind shows that the standard deviations of wind speed and wind direction are 1.7 m s and 23.4° for the retrieved wind, respectively,
indicating that the proposed regrouping algorithm can meet the requirements for high-quality sea surface wind field retrieval.

This article proposes a business operational regrouping method for HSCAT. To simplify the resampling process, this method adopts the
sub-track grid in along-track and cross-track directions with grid cells having approximately 25 km resolution. Meanwhile, the shortest
spherical distance between each independent backscattering coefficient measurement (“egg”) and the nadir track point was used to calculate
the cross-track indices (column_number) in the sub-track grid for each “egg” and the distance between the nadir point with “shortest spheric-
al distance” and the nadir point at the southernmost orbit latitude (rev boundary) was used to calculate the along-track indices (column_num-
ber) in the sub-track grid for the “egg” In this way, the grid cells corresponding to the observed backscattering coefficients in the along-
track/cross-track coordinate network were determined, and the resampling was completed. We used coarse and fine search strategies when
searching for the minimum spherical distance between the backscattering coefficient and the nadir track point, effectively improving calcula-
tion efficiency. According to the post-regrouping location distribution of wind vector cells and the spatial distribution of the observation
number of each wind vector cell, the proposed regrouping algorithm can achieve effective resampling of backscattering coefficient. After
resampling, the acquired wind vector cells are uniformly distributed, and a sufficient number of independently observed backscattering coef-

ficients are included in each wind vector cell. These results indicate that the backscattering coefficients can be resampled effectively.
Key words: regrouping, HY-2 satellite, HSCAT, wind vector cell, sub-track grid
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