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Fig.1 Study area and distribution
of in situ data points
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%1 MODIS £I5ME B 1 AMSR-E £ AR4L i B8 o i
Tab.1 Characteristics of MODIS thermal infrared
bands and AMSR-E polarization bands

MODIS £14Mg Bt AMSR-E #3463 B
TEBE [ 10:10 TEBE [ 10:09
§;}I¥Eﬂ£} 1 km x1 km $égg§§) 38 km x38 km
b BB FEBE R BB TR
b 22 /wm /GHz /MHz
20 3.66 ~3.84 6.925 350
22 3.929 ~3.989 10. 65 100
23 4.02 ~4.08 18.7 200
31 10.78 ~11.28 23.8 400
32 11.77 ~12.27 36.5 1 000
89.0 3 000

MR 1 s, BRI B AR 4040 (20,
22.23) FImLT M (31.32) , P LLAN™EZ B K
VEBEA T4, RE Al FRCIE SST ™™, Brbh , %t
F MODIS %t#& , 4< SCHEFH 31 1 32 BN
Bo X AMSR-E & BUK AL B, 7E #E1T & I B
ARSI , 656 25 SR 28 (8] 3 PR R AR B
) R U R A € T SST S8 B B o

Xof TS MEEE , 4% SR F 23k i PR R0 Rl 4
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Fig.2 Technology flow chart
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3.1 AMSR-E ##5& & SST

FIH AMSR-E L2A %(4f /2 1 SST, H-Fi &b 38
P60 5 b 3 R A 5 TR BN R A T R
HH,AMSR-E SST = L 5Lk 2 2 & T
B ) BB T RO, B TR RIE R %
SR, IR AR TE N R —E
HRBRYE . AR, — e BRI ETRITHAR
Hk, A EEEAS SSBAEE TR %
PEES IR SN R R S BRI SS , F 5
BlE

TR B Z [ i g R B S5
M) , S S35 436 ] — 43 358 1) T P AS [ AR A3 38 264 T
A, K F MATLAB [ corrcoef pRECHE & 45 F6 R
(AR A8 T8 Y 5 YR % 5 S SST 47 AH 26
Mt (BT 6.925 GHz P Bt =S Rl 4y HrR LA 75
km x 43 km, fif IS &) , MR RN 2 B
No

T 2 BT AR LA B s IR 5 S SST Y
HHREYIRF 0.8, A TR ELEEMEREER,

FRAVTE 25 18] 73 H¥ 348 [F] L X SST ek BE e v
¥ 18.7 GHz f123. 8 GHz B/ ™5 1 UMK AL, 3 18
SERIE D RS R, # S i (1) Fis g SST |2
AR,

%2 SST 5 AMSR-E ERBSHERHEX R
Tab.2 Correlation coefficients of SST and

AMSR-E remote sensing parameters

BRSH S SST
Tgoy 0.868 5
Tyon 0.867 5
Tss.5v 0.8756
Ts6. 51 0.866 7
Tys.gv 0.898 7
Tys.8n 0.898 7
Tig.7v 0.8953
Tis.7m 0.892 6
T1o.65v 0.828 1
Tho.65m 0.8100

Tss=A; +A; X Tig gy + A3 X Tig 0y + Ay X Ty 4
+ A5 X Ty gy (1)
R A A A A, LA RBERLE) [ 5 R 4K,
Tig 75 Tig 7v~Tos su~ T gy 350 A% 18.7 GHz F123. 8
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GHz [ 7K1 A 5 1 ANl LR AL S R o

¢ 18.7 GHz #123. 8 GHz 1y XUk ki & == IR
552 SST AF i A S Bt AT Zou 4tk |5, Bir
BH R A R BTN 3 Bk,

%3 AMSR-E Fi& SST B9% L E 5 R
Tab.3 Multiple linear regression coefficients
for AMSR-E SST retrieval

EIEEY BElEX[E
A, 257.796 5 [209.417 1,306.175 8]
A, 0.002 3 [ -0.179 4,0.183 9]
A, -0.0439 [ -0.3457,0.258 0]
A, -0.1319 [ -0.3549,0.091 1]
As 0.324 8 [ -0.044 3,0.693 9]

WR3 P EIHRBERAKX (L), R A5 2
FIF AMSR-E %48 /2 {8 SST Ry AL 40 (2) K Fir
N

Ty =257.796 5 +0.002 3 X Tyg 1y — 0. 043 9 x
Tiory —0.131 9 X Tpy oy +0.324 8 x Ty gy (2)

HH : Tig. o Tis v~ Tos.su~ ooy 73 A1) 52 18. 7 GHz

123.8 GHz /KPR AL IR e B L i
K3 Jy it 3K (2) 45 2 B B BE 1 G 0 6 45k

AMSR-E SST & & E & E K .

Hfy. C
29.0
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E 3 EPEFILEREE AMSR-E SST B ERE R EE
Fig.3 AMSR-E SST in the northern Indian Ocean
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TESE 0 il b D3 (B I R R R 43 ) L BT
BEHMOR 26 55 9 37 21 b b 5 5 175 YL i o ik 3k
R YV SR T IR BEAEL, B AR TR R IX, 3
I EAE AL R g R MODIS #17 SST [ i
3.2 MODIS ##E & & SST

% MODIS L1B %48 i 47 9 Ak 3 40,45 b 3 €
bR TE R WIBREE” RN R I E A |l b A
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BERA SR
he ¢,

2he’A +1] =,\1n[LCTZS+1]

(3)

=k)tln[ 7

C, =hc/k=0.014 394 K - m

C, =2hc¢’ =1.191 024 5 x10 °W - m’
Fofh HEREREE,h =6.626 076 x 107> J

-+ S; ¢ FE, e =2.997 9 x10° m/s; K Rk /R %%
SEH, K=1.38 x10 2J/K,

RERF N AL S 28 2% 38 SST 1y FE A
R, B, an ey R AT 52 e B 32 7 SST 2 4
ERGER R e . B e R
PR KA R AL AP ik B B AT R R G ok
THBR KM, SR 5 B Gt B 2 Sr SST 7 i
AL A HEER, BRIRARZ W EZ
MCMILLIN 2 H ({28 M £238 18 2.3 MCSST ( multi-
channel sea surface temperature) , LJE X, A] DA TR
N

Ts=C,+Cy xT; +Cy x (T, - T),) (4)
AT, R T, 2 WA FET S0 B ) 52 B R B
C,.C,.C; EERIET R EL,

HRAE (4) 2UF0 MODIS #ALT Hh ik B R, 4
SCHEBEIRAT S B 31 0 32 1Fh Y S %
BB T, fI (T, - Tyy) BB RS B S S SST
YEREAT, #4172 0k BE, Fris 5 #2 R
B FBH X EfE TR 4 PR o

%4 MODIS K& SST i & & E AR

Tab.4 Multiple linear regression coefficients
for MODIS SST retrieval

] )5 R & & =
318.4948  -0.0465  0.8126
 [306.6544, [-0.0917, [0.3763,
KR 30.335)  -0.0013]  1.2489]

W& 4 P EIHRERA LR (4) K AT15 3
MODIS SST () [ R 41 (5 ) P

Ty =318.494 8 -0.046 5 x T, +0. 812 6 x
(T = Ty) (5)

Bl 4 i = (5) 45 3 i B BE b 0 B
MODIS SST & B & [ i &, B b 5 X0 3%
FNRZER BT, NE 4 7T LRI, 7R3 X 48
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Fig.4 MODIS SST in the northern Indian Ocean

3.3 AMSR-E #(#E%1 MODIS %(#E & /& SST

o T BB AR AT 5% X 3 4 KA 4 00 8 1) Vg
FIEEFES, AR CK A 18.7 GHz F123.8 GHz
XU A 38 3B 52 R AE O B RO S8 IR
MODIS SST 1& ¥ #h 4, #47 Z 0 &ML, 2
SERER(6) B i SST AR A «

Tss = Cossty + CTig gy + CoTyg 7y + C3To 45 +
CiTye +C (6)
3 sssty 7 MODIS SST, T 75\ Tig 7y~ Doz s~ T sy
53|72 18.7 GHz #123. 8 GHz Fy7K-P 1R A5 iR Al
e ERASER, C,.C,.C, €5\ C, \C AR [T
ES 188

552 SST M2 Ju e i 181 )5, 45 2 A9 8] )9 &
B B XA THINR S Bin .

x5 BRERESSTWETLEDRREY
Tab.5 Multiple linear regressions coefficients
for SST retrieval

[EVEES X [t
G 0.2357 [ -0.0121, 0.4836]
C 0.067 3 [ -0.1241, 0.2587]
C, -0.1333 [ -0.4450, 0.1783]
C, -0.206 1 [ -0.4391, 0.0268]
C, 0.440 1 [0.0571, 0.8231]
C 183.476 1 [91.9660, 273.9863 ]

Xt TR X, FAT475% FI MODIS SST /%
AR, B ek AMSR-E SST 5 MODIS SST #47
BB SRIGEME, A H ZEBKE (K 5) @
aof 12 Y R P S (BRI 1 IX 3 il o £
515 B B9 2 K i B Ak FR, MODIS SST 5
AMSR-E SST §2: fHAF 0.000 3 ~ 16.925 7 C

Z [8), B £ 45 s Ak A i SR (L T 85 A MY

MR A MM RKR M ER) , ZEKRT

FTImAE 0.932 9 C R BITEN T2 %

BEHIS R BT, KRS PREIHRHERA

AR(6) , AT LAF B 2155k SST Y Jrz A5 Al

n(7) XFas o

318. 4948 —0. 0465 x Ty, +0. 8126 x ( Ty —Ts,)
(AT=0.9329 C)

Ty = 40.235Tsst, +0.0673 X Ty 7y —0.1333 X Tyg 1y

~0.2061 X Ty g +0.4401 X Ty ¢, +183.4761

(AT <0.9329 C)

(7)
FH . AT 3 MODIS SST 5 AMSR-E SST 2:1H ¢
FEE, HBE R (5) FTfR(6) o

16
ﬁ 15
g
= 13
2 12
21
10

©

MODI SSTTHIAMSR-
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4
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LT
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EEBETSHIT L
Fig.5 statistical curve of differential anomaly
between MODIS SST and AMSR-E SST

Bl 6 St =X (7) 15 32 /9 Bp BE b 1 B
SST 1% BE & [ E Al 7E K 6w, B T AT Jgk
SHCh E, IR T SR X = 25 0 1) Uk
BE BRI BR T A 2 Kl (T = 3, X Tk
R E B2 EHLIX (0° ~5°N,55° ~ 58°F)
057 T BE (B 2R Krriging #7 {6 5 #E A7 B 46t , [F]
B, B T REL AN B LA 52 1 T X B s, A
I 25 B FRLT AN BE S 1 S 0 ik 1R B s AL, 7E—
SEFERE b PR T 1 HLRE BE X RO 45 R BRI

5 HEATL %L SST 7= i Bl -& A8 L, 4
SCR RS (A7) AR B T A B R A
BAHE R, NI T IR AL HXT SST 7 i e 18
KR
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Xt ECPE 3 [ 4 FIET 6, ] 3 FEFE i b X 45,
PR T 1 52 K 2 55 % 32 B i 3t 149 75 e T TG vk
RAGHER I SST, & 4 1287 K2 = Rl 1Y
M, WA R SST. A 6 45& T L5 iE
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ZRAIRBLF A ) 2 R A% 2V SST 7
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Fig.6 SST in the northern Indian Ocean from
AMSR-E and MODIS data

3.4 RBERWIE

7 T 5%t AMSR-E. MODIS ., MODIS&AMSR-E
FE B I B SST HHg B #E47 Bk, FATHr SST
LSRR 5500 SST HEAT T A, 3 6 o = Fh e i
7 B R 4 %t 1R 22 | B /DN % 1R 22 T 34 48 %)
RZE MBI RIRZE RMSE, 3R 6 hRATATLLL
B, B KM 48 % % 22 13 L 7E MODIS SST Hr,
AMSR-E SST #3345 %% 22 /)N F MODIS SST,
MODIS&AMSR-E SST ) 5 ¥ 4 Xf % 2% & /),
MODIS&AMSR-E SST ¥ Rk 2% 0. 324 0
°C , #1143 5/NF AMSR-E SST F1 MODIS SST, iX %
B MODIS&AMSR-E SST ) i {4 2 10KS B B4R F
AMSR-E SST #1 MODIS SST; f1 F7£ ¥t Vg 5k = 52
TUEHE , X FRERL (7 ) A4 (AT =0.932 9 C)
HIREZE R A B 2 E, A 6 H, %4 )
FERRERKR , XTEMRKREE L S5EVFRHEEY
I FHEEECE 5%, & AT BUER K, KA 58532 i

F6 SST RERETM
Tab.6 SST retrieval accuracy verification C

RRYNS S/NEXE SPIYLERS TR

=

RE T R
MODIS SST 1.1041 0.0007 0.4307 0.5051
AMSR-E SST 0.7378 0.0023 0.2821 0.3312
MODIS&AMSR-E 0.7486 0.0065 0.2708 0.324 0

SST
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Retrieval of sea surface temperature from AMSR-E and MODIS in the
Northern Indian Ocean

HUO Wen-juan', HAN Zhen'?’
(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)

Abstract: The sea surface temperature (SST) is an important parameter of marine environment. The remote
sensing technology is an effective means to retrieve the sea surface temperature. In this paper, we studied the
retrieval of sea surface temperature by using the brightness temperature data obtained from the Advanced
Microwave Scanning Radiometer-Earth Observing System ( AMSR-E), the infrared data from the Moderate-
resolution Imaging Spectroradiometer ( MODIS) and in situ SST data from the Global Ocean Data Assimilation
Experiment in the Northern Indian Ocean. The original brightness temperature data of the polarization
channels from AMSR-E L2 A and the original MODIS L1B thermal infrared data were preprocessed firstly, and
then the retrieval model of AMSR-E SST was built on the multi-parameters linear regression, based on the
correlation among the AMSR-E brightness temperature and the in situ sea surface temperature. The MODIS
SST was retrieved by Multichannel algorithm. Finally, we obtained the SST from the AMSR-E brightness
temperature and MODIS SST by an AMSR-E and MODIS SST retrieval model developed by the multi-
parameters linear regression. This retrieval model mainly relied on the AMSR-E brighiness temperature while
making the MODIS surface temperature subsidiary. Compared with the in situ SST, the root mean square error
of retrieved results is 0.323 97 C.
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