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Abstract

This paper uses an improved Generalized Split-Window (GSW) algorithm to retrieve the land sur-
face temperature (LST) in the arid/semi-arid areas from the data acquired by Medium Resolution
Spectral Imager II (MERSI-2) on FengYun 3D (FY-3D). The coefficients in the GSW algorithm cor-
responding to a series of ranges for the mean emissivity(g), the atmospheric Water Vapor Content
(WV(), and the land surface temperature LST are derived using a robust regression method from
the space-time representative numerical values simulated with an accurate MODTRAN 5.2 and
Thermodynamic Initial Guess Retrieval database (TIGR2311). At last, 2448 simulative validation
data are obtained by MODTRANS.2, using tropical profilers, mid-latitude summer profilers and
band emissivity of measured soil samples as input parameters, to verify the accuracy of the algo-
rithm. The results show that the improved GSW algorithm has high accuracy when the observation
angle is not more than 30° in the arid and semi-arid areas.
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A — PR XA R EFHZE(GSW)H T RS =S DE (FY-3D)F 4 R 6 R A 4U1 (MERSI-2)3¥
BRETE/ETEHXEFEE. BEEMODTRANS. 2HAS EEHHBIETIGR2311 (Thermodynamic
Initial Guess Retrieval database) /TR EHENE LN SRRBEMBEDEIEE, REHEHREE S
FERIA FRAIN B PR R R (), KRKEEEWVC) LI KRR (LST) X A GSWETE R
BERR. BIEMEARFERE. F5EETHEA ST M 1B A B R M RIEAMAEN B 2448105
EHE, SEEHTTEERIE. RUSGENGSWHSETR. LTEHBIX, WA EARKT30° MK
%, REKER.
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1. 5|8

3R 5 % (Land Surface Temperature, LST) & H RV HLt R 1 088 S 4L, fEHLR 5 KA EAEH LA EK
ARG T R R A S R R EEAEA, MEFRIURRIR SRR KO A AR
LTI A AR 1] [2]. (EHb R B I 2 AR A A K — AN B, % 8 0% J T s st 00 00
DA & LR SR, Rl b e T2 SO 7 DX i 4 RS ] Py K o T £ B 00 2 0L 90 A1 S FL A
TR . R T IRICE N AERIY LST, BHFCENIIRE T REMREE, M EZR =RE, /5 al& Rk
BUEIR[3] [4] [5] [6] 424 % 5 (Split-window algorithm, SW) [7] [8] [9] [10] [111AEE 5 K 5§ KB 5
7% (Temperature emissivity separation method, TES) [12] [13] [14]. 2% & FHiZ 2R XA H H 10.5~12.5 um
PR AHAR I B (0 ~11 pum AI~12 pm) 8RS SCRFPEAN [R] 8 R AR, I X 1 1 AN B
TR HEFP 2 SR A B KA . MODIS b8 B 7= i B 7 SR T 49y 27 S5 (generalized split-window,
GSW) [7] [15]/2 50 & ikt T 7= ol 84 A 7= HERUERR 2 I k2 —

W R G BB A IT (MERSI-2) AR E 2017 4F 11 H KSR = =5 D B(FY-3D) LB 01X
W —, BETEG NS =5 DEW G REEE(MERSI-1 il VIRR)FIHHE, GEMEXT S R, et
ITHESRLRE N, SEI e AR BEHERTIRAE . PR 6 ARJZ KR SR R R H0 B2 21 (1 =k
JE TR I I [16] [17]6

MERSI-2 ZL4M#E B T VIRR [ 3 NLAME DT E] 5 AR 1), BRI E & Reag IR I 4Bk 250 K
IR ANy 24T X VORI AR A 3% - MERSI-2 FALT AN 24 5 I BLES 24 A1 25 Y B5 MODIS 43 24 & %
Bt S0 L EI (1 1) AWEIRRTCUE Y, P98 e S R B 7E — 58 X, DRI AR ST B 7R 20 A F eSdE 1
GSW By i MERSI-2 -5/ 54 X #2058 BE ORG BE . B 26 {8 7 MODTRANS.2 MK SRR 4 33
P& TIGR2311 [18 R BHATHREHE L, FR15 N MERSI-2 #5048 b [ 38 LST () X W E HEREL R
58 R AUL B3 o S0 AT 30IE
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Table 1. Technical parameters of MERSI-2 infrared band
= 1 INKRBRREARSH

- LK i R PR WP R = FATEE
k) (nm) ck) SNR NEAT(K) EKEHE K)
20 3.8 180 1000 m 025K 200~350 k
21 4.050 155 1000 m 025K 200~380 k
22 7.2 500 1000 m 030K 180~270 k
23 8.550 300 1000 m 025K 180~300 k
24 10.8 1000 250 m 04K 180~330 k
25 12.0 1000 250 m 04K 180~330 k
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Figure 1. Spectral response functions between MERSI-2 and MODIS
split-window bands
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T X245 S i B Wan Fl Dozier $2 H4F T MODIS Bl 5[ 7], 2t KRERIE R, |
N4y 3E Sk g MODIS R B R A X R R (T R/ T 2 X)) RIE E = AR KR E
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JRER[19] [20], WA LST 4 XIaARE T KRRIEE 2 XE] . 78 MERSI-2, 4335 N2 #E 5 N 250 m A3 B
24 FPE B 25.

2.2. FY-3DMERSI-2GSW E 3 A7

GSW FVERIAR MR = D3RI 1) AR SRSH L i MODTRAN &AL 725 561 F R A2
BaRE, OREASESR, , KA TEE L. KT [, AT R SEEERAR, X
EANKASEH I AMES KL T B8 MODTRAN 5.2 B35, 2) Puidiit Sk BAE=E; 3) it
H FY-3D/MERSI-2 5 EL 24, 25 BB K SZT(TOA) iR : 4) 73 [XEA FY-3D/MERSI-2 GSW &%
REARE .

AL KRB HAE KR EH MODTRAN 5.2 FIKS ERZEH 8 s TIGR2311 H i H 25 B 2k SKdk 47
RGN, 3t 874 SR PILAE FH[21]. MERSI-2 ATEMRANL, S A K,  Fr LU S8
PRI, M 0°F] 69°. AS3Cf# Ff MODTRAN ML SREUR S SR, VEGHS B B s 2.

Table 2. Parameter settings table for MODTRANS.2 simulation
7 2. {£F MODTRANS.2 il S HIRE R

SN E
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Figure 2. Examples of the GSW coefficients for FY-3D/MERSI-2 data
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Figure 3. Examples of RMSEs between the estimated and actual LST
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Figure 4. Error histogram of the estimated and actual LST
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