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1%, 0.37 g/cm” , M BRHCTY £ 20 AN H LT i
MEHLR.

®2 WVCHEHARIRE

Tab.2 Root mean square error between

estimated value and actual WVC (g/cm®)
AR R
R
FE e = 1 p S 5 I
15 0.47 0.460 0.430 0.450
18 0.41 0.370 0.380 0.369
20 0.44 0.375 0.373 0.377
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Tab.3 Water vapor value sensitivity analysis table

PR e e [0.94,1.0],T e [290,310]K
KIEAS/ (grem™2) WVC e [0.0,1.5] WVC e [1.0,2.5]
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W41 LST ff2%/K 0.36
BIfE 2/ K 0.62
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B, LA R A B 52 D AR 215 o0 RUBE 19 52 B A
A B ok —E IR 2 T Ah  TERE DL il o 7
Hh 2 XU T it U, )R R 408 B 8] AR R AT
LRI [t 23 o 1R 22 ol A5 ) P S 0 3l o B A
VIR 30 235 TR 10 2 O R o ol s S 000 5 90 A 9 v
Yo )5 WA 28 1) e R AE 2 sk e oty , o 3 K 4245

B 7 B3R PR 22 A kS T b R K A
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Tab.4 Comparisons of the estimation value with

site data and MODIS product

RMSE/K BIE w2/ K

gy HEAR i MODIS  Mifii - MODIS
SEONME AREE SEE REE

TR Hh 116 3.01 1.11  -1.08 0.12
B AR L 109 2015 1.75 -0.36  0.55
R v 118 2.38 1.46 -0.26 1.92
SRR B 118 2.54 1.11 0.98 -0.33
S5 PRI 35 108 2.80 1.48 -1.42 0.08
AEFETFIE 139 1.81 1.18  -0.29 -0.35
Kb e 121 2.48 1.21  -0.87 -0.13
AL 104 2,42 1.68 -1.31 0.64

(a) TR, (b) W3

<C> ?E‘s% 4‘?}5 (d) ‘fﬂ""ﬁ‘:\f

B
52
A
Or

(e) FFHIR vk (f) FEFETIEE

(g) KWl (h) T

S A e MODISHIEAI
2 RARRESZNERRE

Fig.2 Scatter diagram of the estimation value and site data
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T (FL LA e 90 i il B8 Wl it 22 J2 i it 22 R 28138 1 IX
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The remote sensing inversion and validation of land surface temperature
based on ASTER data. A case study of the Heihe River basin

MA Junjun'”, WANG Chunlei’, HUANG Xiaohong'"
(1. School of Artificial Intelligence, North China University of Technology, Tangshan 063210, China; 2. Hebei Provincial
Key Laboratory of Industrial Intelligent Perception, North China University of Technology, Tangshan 063210, China;
3. Consulting & Research Center of Minisiry of Natural Resources, Beijing 100100, China)

Abstract : Given the land surface types and atmospheric features of the Heihe River basin, this study calculated the
surface emissivity of the study area using the ASTER Global Emissivity Database and the vegetation cover method
(VCM) and estimated the atmospheric water vapor content using the improved multilayer feed — forward neural
network ( MFNN). Moreover, by establishing the coefficient lookup table of input parameter groups, this study
developed an ASTER data — based split — window algorithm for the remote sensing inversion of land surface
temperature. To validate the applicability and accuracy of the split — window algorithm, this study elevated the
algorithm using the measured site data on the land surface temperature of the Heihe River basin in 2019 and MODIS
instruments. Compared with the site data, the results of the split — window algorithm had root mean square errors of
1.81 ~3.01 K. In the cross — validation using the MODIS instruments, the split — window algorithm had relatively
small errors and deviations, with root mean square errors of 1. 11 ~1.75 K. Overall, the accuracy of the land
surface temperature obtained from the inversion using the split — window algorithm can meet the needs of
meteorological and climatological studies. Moreover, the development philosophy of the split — window algorithm
can be used as a reference for similar thermal infrared sensors.

Keywords: ASTER data; land surface temperature; cross — validation
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