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A M odified Land Surface Tamnperature SplitW indow Retrieval
A oritm and Its Applications O ver China
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Abstract Due to the difficulties in correcting the infliences of he amospher absorbability and the Earh
surface emissivity diversificaton the retrieval of LST ( hnd surface temperatire) fim satellite data is a
challengng task In this paper amodified Becker’s splitwindow LST' inversion akoritm is deve bped for
retrieving LST' fran the NOAA-16 /17 AVHRR dan A new set of paraneters for Bedker’ s LSI' algorithm is
proposed The alkoribm is devebped fron a surface brighiness temperaure dataset genemted frum the
MODTRAN pwgram which uses a mnge of surface pammeters and amospheric quantities as nputs The 10-
day can posites of the Chamel 4 and 5 brighiess emperature data of NOAA-17 AVHRR (1kn resolition) are
used to genente the clear sky LST. A s a validation of he akoribhm the retrieved LST is compared withMOD IS
LST of the same period and area The o LST products are found to be consistent with the absolite difference
beng about2.5K formost areas The NOAA retrieved LST is also compared with in sitn ground surface O an
m easuran ents taken fran 257 meteorological stations which wver ovenll China awra for he three periods of
sakllie observations The cmparison shows that the cormelation between the retrieved LST and i siu
m easuran ents is over0.90 and he RMSE ( RootM ean Squate E ror) is about 3.4K.
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3 17 IGBP NDVI *¥
Table3 Emissivity and NDV I valie of 17 IGBP hnd cover types
GBP NDV 1
AVHRR 4 AVHRR 5 AVHRR 4 AVHRR 5

1 Evergreen NeedlekafForest 0. 9890 Q 9908 0. 9696 0 9732 063
2 Evergreen Bad laf Forest 0. 9890 Q 9908 0. 9696 Q0 9732 Q69
3 DeciduousNeedleleaf Forest 0. 9736 Q 9731 0. 9696 Q0 9732 Q 63
4 Deciduous BroadleafForest 0. 9736 Q 9731 0. 9696 Q0 9732 Q70
S M ied Forest 0. 9813 Q 9819 0. 9696 0 9732 068
6 C bsed Shrublands 0. 9813 Q 9819 0. 9679 Q0 9724 Q 60
7 Open Shub lands 0. 9813 Q0 9819 0. 9679 Q0 9724 Q 60
8 W oody Savannas 0. 9704 Q 9714 0. 9679 0 9724 Q0 62
Q Savannas 0. 9693 Q 9708 0. 9679 0 9724 058
10 Grasshnds 0. 9682 Q 9703 0. 9679 Q0 9724 Q49
11 PemanentW ethnds 0. 9871 0 981 0. 9871 0 9881 Q 56
12 Crop hnds 0. 9823 Q0 9885 0. 9727 Q9779 Q 61
13 U ban and Builtup 0. 9748 Q 9761 0. 9591 Q0 9726 062
14 Crophnd Natural Vegetation 0. 9773 Q 9802 0. 9727 Q9779 Q 65
15 Snow and Ice 0. 9895 Q0 9668 0. 9895 Q 9668

16 Bareen or Spamely V egetated 0. 9693 Q 9708 0. 9576 Q0 9663 Q 60
OW ater 0. 9920 Q0 9877 0. 9920 0 9877
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Fig.4 China and around areas June 1—10, 2004 MVC composition NDVI map(a), and LST(b)
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Fig.5 10-day (June 1—10, 2004) composed LST product from MODIS orbital LST product ( Mod11) (a),
and composed LST product from NOAA-17 AVHRR at the same time(b)
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Fig 8 Canparison of NOAA 17 IST and i sium easured LST in January 2003

(a) 1* perbd frm Jan 01 © Jan 11 2003

(b) 2™ perbd frm Jan 11 © Jan 20 2003 (¢) 3" period fram Jan 21 to Jan 30 2003

5 LST
6
. , NOAA 16 17 AVHRR 4 /5
. , MODTRAN 3.7
1km LAEA N
HDF , MVC M TdC s ) s
NDVI LST . 6 Becker ,
AVHRR 1b s s NOAA 16 /17 s
. . LST . s
HDF s TFF s GBP NDV1
LST . 2001— .
2 1 s T o T , M T
0((23)1994—2()2()A( m%RAc]Sdemic Journal Flccl%gmc Publishing l[ks)usc. All rights reserved. hllﬁ?\?\\%?ﬁﬂkl.ﬂd



607

4
(MOD 11_L2. 4) , s
RMSE =2.3
LST
NDV I , IST .
LST s
(R eferences)

[ 1] Price J C. Land Surfice Temperature M easuraments fran the
SplitW indov Channels on the NOAA 7 Advanced Very H igh
Resolition Radianeer[ J|. J Geogphys Res, 1984 8
7231 7237.

[ 2]

Becker K LiZL Tovards a Local SplitW indow M ethod over
Land Sutface[ J]. Int J Renote Sensing 1990 11 369—
393.

UliieriG Castonouvo M M, Franconi R et al A SV
A lorithn  or E stin ating Land Surfice Tem perature fran Satellites
[ A]. COSPAR[ C]. W ashington D. C., USA 1992

EnricV, Caselles V. Mapping Land Surface Emissiviy fran
NDV I Application © Eurmopean African and South American
Aread J|. RanoteSens Environ., 1996 57. 167— 184
Caselles V, Coll G Valor E. Land Surfice Tamperature
Detem nation in the Wholk HAPEX Sahel Area fram AVHRR
DATA[ J]. Int J ReanoteSensing,. 1997 18 1009— 1027.
Sobrino J A RaissouniN LiZ L. A Canparative Study ofLand
Surface Emissivity Retrieval fran NOAA Datd J]. Ren ote Sens
Envion., 2000 7§ 256— 266

Rubib E Caselles V, Badenas C. Emissivity Measuranents of
SeveralSoils and Vegetation Types in the 8— 14*m W ave Band
Analyss of Two Field M ethods[ J]. Reanowe Sens E nviron.,
1997, 59 490— 521

Zeng X B Dickinson R E. Derivation and Evalustion of G bbal
1kn FractionalVegetation Cover Data for LandM odeling J|. J
Appl Metorol, 2000 39 826— 839



