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EFFECT OF LAND SURFACE NON-UNIFORMITY ON LAND SURFACE
TEMPERATURE RETRIEVAL AND RETRIEVAL TESTS OF LAND
SURFACE TEMPERATURE BY REAL SATELLITE MEASUREMENTS’

WANG Hong-Qi ZHAO Gao-Xiang WANG Li-Zhi
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Abstract The effect of land surface non-uniformity on land surface temperature retrieval was investigated. A non-uniform
land surface in retrieval could be considered and treated as an uniform land surface with an equivalent temperature. Fur-

thermore, a set of real GMS-5/VISSR infrared channel data was used to determine land surface temperature with the retriev-

al algorithm.
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Table 1 Using two channel algorithm, retrieval tests of land surface temperature in cases of same land surface type ratios in

FOV at two measurement times

# #om R R K R ¥ W (A£21) k® % R
A2l Ag2l As,21 rmsel, rmsel, rmser, Imseg rmseT, T o mmsel,,  rmseT,,
(%) (%) (%) (%) (X) (K) (K) (K)
1 0.0 0.0 0.0 0.0 0.0 0.0 0. 0000 0.0135 0. 64 1.96 0.03 0.37
2 0.0 0.0109  0.0069 0.0 0.0 0.0 0. 0069 0.0138 0.63 2. 14 0.03 0.37
3 0.0 0.0 0.0 14.61 14.12 5.31 0.0214 0.0143 0.76 2. 14 0.03 0.37
4 0.0 0.0109 0. 0069 14.61 14. 12 5.31 0. 0221 0.0147 0.76 2.33 0.03 0.37
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Table 2 Retrieval tests of land surface temperature in cases of diffrent land surface type rations and in FOV at two measure-

ment times

* ) Kk K ¥ W (B621) R W % B
A2l As2l Ae.21 rmsel, rmsel, rmser, msee rmse T’ T o rmsel,, rmsel,,
(%) (%) (%) (%) (K) (K) (K) (K)

1 17.12 0.0 0. 0029 0.0 0.0 0.0 0. 0029 0.0135 0.64 2.02 0.03 0.37

2 17. 12 0.0109 0. 0076 0.0 0.0 0.0 0. 0076 0.0138 0. 66 2.31 0.03 0. 37

3 17,12 0.0 0. 0029 14.61 14. 12 5.31 0. 0220 0.0143 0.76 2. 14 0.03 0.37

4 17.12 0.0109 0. 0076 14, 61 14.12 5.31 0.0227 0.0147 0.76 2.35 0.03 0.37
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Table 3 The errors of retrieved land surface temperatures
with different algorithms for 3 x 3 pixels-with GMS-5/VIS-
SR infrared channel data

RIRE VIS(km) HfpmE(K) RARE(K)
AHERE ] — 2.78 5.69
ARFRREI — 2.50 5.14
BB 5 2.12 -4.22
SEE% 10 219 -4.67
SEHE 15 2.25 -4.99
TEERE 5 2.23 -4.89
TEERE 10 2.46 -5.78
TEER 15 2.56 -6.07

AMWREMKRE BEMBERARE, URS
EREE LR RENIRE. T RERESARE T
R EREM LS RE, Bl TRAARSERE
AN REREEHBEARR, TR KKITERENK
R MR R R K.

K4 HASHEEE 3 x3 WiHK VISSR # 11
pmEERNE, ALRBHEEHBIHRBREM
BERLUKMERLERS km ) 5 NRBERE
X ZEEE IR ST HR 0,96 BHE B MR A F T Am-
burla X515 1997 4£ 3 A 11 ~20 H,H XK 5 WK #b
T P8 5 S e ) 8 )t TR 3R P O D 22 (39 AR 2=
B2.12K). %5 K53 x3 WHM 11 #1112 pm &
HEHNE A EERE RSN ERE 5%
o 0] B ) b T VL IR 2= (B TR &£ R 2.23 K.
# 6 % VISSR W9 11 pm 3E#, B F I ERE
HIAR ST R B AR T B MR RE N RE. & 4 4,
10 REI SO RENBERE R, REREKT3
K ##F 10 k. X% 6 8] L, € X K7 F i+ & Al
BEFBEABARENEL. & THEIAEKN _H&


http://www.cqvip.com

3I#

TE 2 % o RN 1 I T 9 B S O S o) P S B T A R i R MO AR

195

R SR, it T IR BE R E A H R LR A R
ERAE, RERE-BMEULSERHER HERS
5R6AUERH AFIKHWRHREEL LBE
MM FHEMYERESREARANMENFR, X
FMifRE SKRSITERZEVMR. H5b, b TR
XHFEFLEHIME, LM BEBRERH 12 2
15 AU S 8RB 9 F 3R R, ZE R B B9
HRZERADT LK EQXATHEL S K, IHE
R P ARG 6 52 98 1 ot T 3L B A B S Y 3 T R
FHRAIRER, AT, T 5 R E 8K HRE Z 6
MREHEZTERERFERE ARSRARESR
%1 REBEREN, BEEERESKISHEH
RETR,E S HF AT R R A9 I R R IR
EFEWAR, RELERRY MU TRE + 4 KE
SERERT 3% BWIES, RIEARERERK
B IE M2 M AE MG T 8 IWEHT R IERZ KT 3%
BB ,6 YR IR IR A R K Y T f 22 . 3K 2% e 22
TH5REREEEMREA XN, TESHATFREE
Ey S ) 1 T 3R JBE 15 92 B B39 S 0 R RO TR E R
—HARRKRKE. THRUPLR4 KRS FBERH
BERENWE, TS SN HERESERFRHY
OHREFHERESA-—FABRREXR S5RIH
ZiRME,EX3 A BR20 BRET A3 10 &
XS WHHE S 8 24T S E AT 20 6% R 1 R 89
EWMUEN, BRERKITERA LS 8 BFHIK

SEEMBENRESRER, NEZHNE 12hER, &
ARAWRE BESEREMALEN ZBERER
U I B R R 22 R R K, TR BT D. I8 B
AUKE R ES R EMAEERE RS LT A8
MEEFHRHN, EQAXRKHFTETEL S K,
BRI ATIE 1 K AT, Bk, 8 18] A 92 U o v i B2 7 3
HGE T SC PR B 357 3R S5 R0 T R B, 7T e i AU
(B 52 38 6% ot 7 9L it 22 FF R 3 K. XL BB B K |
WA RIRER — 85 BT fEok B £ b iR E A
SHRE.

git

BRI RENSEHI TR, F
CTEBREATHEREREROEMARALE
B, EZRNER, B RRYG H R LR
B EL ) PR3 A SR BT AR AL L Sk Bl A8 B b R LU
HEAERAEL, RERINH B RENHE
BEHAHLSTFHOREE EHTHEHRENTERE
R E R, G R A S R R eEE
M RIEFETACMETEMHAZLERER
B AL R LB T, LA R IR SHE R B P A
ARMRSBE BEANSFRELNRE, B
BEREFEYWE BEXERROERFRRR L
B, 5 RAEREMREL WA ALK, R RE LR E
RE R WA I A — R RO R 2 A R K 8938 . 44

4

R4 M3I<IWFHASEHNEZR/AGMEEEGRE (K)

Table 4 Deviations{ K) of retrieved land surface temperatures with reference algorithm for 3 x 3 pixels

:h) i8] H il
(#eAm) 3FB11H 12 13 H 14 H 15 H 16 H 17 B 18 H 19 H 20 H
7:00 0.77 1.43 0.78 -4.22 -2.42 1.36 L. 19 4.15 2.57 ~4.07
8:00 -0.64 ~0.54 -2.35 -2.24 -1.53 1. 15 0.97 1.28 -0.04 ~3.22
8:30 -0.29 ~1.13 -3.17 -0.97 -1.09 1.37 0.85 1.32 ~-2.46 ~2.55
9:00 0. 46 ~1.42 -3.07 0.34 0.01 1. 57 1.39 2.03 -3.52 ~1.80
10:00 2.68 ~2.24 -0.80 1.93 2.09 3.45 0.55 3.30 -3.68 ~1.44

RS MIBUBB_BEERRAZBANEERENRE(K)

Table 5 Deviations(K) of retrieved land surface temperatures with two channel algorithm for 3 x3 pixels

:h) ] H Ll
(#et) 3AI1LH 12 H 13 H 14 H 15 H 16 A 17 A 18 H 19 H 20 A
7:00 0. 66 1. 04 0.39 -4.36 -2.24 1.52 1.02 4.04 2.47 -3.88
8:00 0.74 ~0.91 -2.64 -2.37 - 1.68 1.00 0.55 0.90 -0.98 -3.57
8:30 -0.91 -1.75 -3.70 -1.37 -1.26 0.95 0.20 0.41 -3.32 -3.13
9:00 -0.13 -2.28 -3.83 -0.31 -0.43 0.91 0.26 0.61 -4.33 ~2.61
10:00 -1.40 ~3.55 -1.95 0. 82 0.93 2.33 -0.97 .75 -4.89 -2.64



http://www.cqvip.com

a5 5 2 K W F M

2%

196
#6 ¥ VISSRE1lum FiEHEMEMNEERAN FTUREHBEZRE
Table 6 Deviations of calculated radiances relative to measured ones for VISSR 11 pm channel
ff ] A B
(BHE) 3AILLH 12 13 H 14 R 15 H 16 H 17 H 18 H 19 H 20 H
7:00 -0.010 -0.018 -0.009 0. 055 0.032 -0.018 -0.015 -0.047 -0.029 0.048
8.00 0.008 0.007 0. 027 0.028 0.020 -0.015 -0.012 -0.014 0. 000 0.037
8:30 0. 004 0.014 0.036 0.012 0.014 -0.017 -0.010 -0.015 0.028 0.029
9:00 -0.006 0.017 0. 035 -0.004 0. 000 -0.019 -0.016 -0.022 0. 040 0.020
10:00 -0.031 0. 026 0. 009 -0.022 -0.025 -0.040 -0.006 -0.035 0. 040 0.016
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