Vol. 29,No. 8,pp2103-2107

2009 Foectroscopy and Sectral Analyss August , 2009

1 1 2,3* 3
1 , 100081
100049
3 s 200072
(LST)
LST LST
LST , LST ,
LST , , ,
i) 8 i)
LST
. TP701 DA DOl : 10. 3964/ . issn 1000-0593 (2009) 08210305
, LST, (4]
LST
[1] ,
, 2.3 1 TIR LST
(LST) LST
, 11 TIR LST
, (GCM) (RCM)
LST 51 1975
(TB) , €) TIR
LST, LST , TIR , TIR
, LST
(TIR) , (MIR,3 6Um) (FIR,6 15 , ,
M m) , (Imm 1m) LST
LST , [6] ,
, 30°,60° 90°
LST, LST , LST . LST
1 2008-06-06 , 1 2008-09-09
. (40641003, 40771147) ,“ (2006BAD045B04) ,“ 863"
(2006AA10Z7213) (GYH Y20070628)

, 1966

e-mall : zhangih @cams cma gov. cn
e-mail : yaof m @gucas. ac. cn



2104 29
, , , 119104356%x10° W- m™?- & um?
. LST ‘o oo 1 438 768 5 x 10°Y mK; 01,02 @3
, W(g- cm ?) , TM6
12 LST
@1 = 0 147 14W? - 0 155 83W + 1 1234 (9
, ( ,105 @2 =- 1 1836W? - 0.376 07TW - 0.528 94  (10)
12 5u m) , LST @3 =- 0.04554W? + 1. 8719W - 0.390 71 (11)
, , LST ,
, € ( Jimenez M unoz
, , LST
LST , LST (2]
” ™ LST
121 , , 2
TIR ( K , 1K
) , [16]
( ), 122 " (split-window techniques, SWT)
, L ST T™/ SWT
ETM TIR Anding Kauth
, ™ NDVI, Van( (1970) (1 prabhakara (1974)
) \ 19 18 qwWT '
, LST SWT
, (ssT) |, , 6 K
110) SWT NO-
(2001) T™6 (snge  AA-AVHRR * " (1]
window algorithm, SWA) [123] Ts = aTs + bTs + d (12)
T=Liat-c- D)+ T Ts NOAA-AVHRR  4(10 84U m) 5
c (11 9 m) ,a, b, d ,
[b(1- C- D] + C+ D] Tenor - DTa] (1) SWT . (12
c=¢a (2) , 3
D=1(1-1T)[1+ (1-¢&)] (3) Ts=aw+aTs+raTs+taTs (13)
a= 67355 351, b =0 458 606, T , T AV HRR L@, a, &, &
Tenor , Ta , , 3
To =16 0110+ 0 926 21 To (4) , 3 7um
To Jimenez~Munoz  (2003) ,
(41 123 (multi-channels algorithm , MCA)
L ST, LST
Te , 8.14] , MODIS ASTER
Ts =y &) @1 +@Q2 +@3) +d (5) MODIS / LST
QJ;L[—ALA +>\-1]} 1 (6) '
TeLa , “ " LST Wan
O =YL+ T (7 Li(1997) MODIS 7 , 20,22,23 MIR
, , ,29,31 33 FIR
b =®B(Ts) + (1-&)TLam! + Lam? (8) (201
TEB(Ts) / LST /
, (1-€)Lam ! MODIS
, , Lam 1 ASTER LST -
T TIR , B(Ts) TES(temperature emissivity separation) '®!  TES
A , TM6 11 457Um o & N EM (normalized emissivity method) , RA T(ratio method)



2105

M M D (maxi mum-minimum diff erence)

NEM ) ADE (apha
derived emissvity) NEM /
, RAT MMD ,
ASTER AV HRR MODIS ,
; TM/ ETM , TIR
,  ASTER TIR
124
LST , ERSATSR(euw
ropean remote sensing-along-track scanning radiometer)
LST
SST , )
[22]
125 LST
LST SST , )
, “ " LST
, 1K , )
[23]
N
Ly = fEaB (T (14
3ean
N
fu =1 (15)
2."
La A i i N
o i k ;
€x k A ; BU(T) k
A ; Tk k
LST [24]
13
T A Ms(T,A)
Mo (T,A) )
e(T,A) , :
LST MODIS

MODIS ,

MODTRAN, 6S LOWTRAN

LST
LST ( )
TIR ,
NDVI, NDV |
LST
LST
LST ,
LST
LST
SSM/ 1, AMSR- E ,
LST
[25]
LST
, LST
, LST
FY-3
LST ,
LST
, LST ,
LST
LST
LSl TIR
TIR LST ,

LST

TIR

TIR

SMMR,
LST

LST



2106 29

[1]
[2]

[3]

[4]

[5]

[6]

[7]
[8]
[9]

[10]
[11]
[12]

[13]
[14]
[15]
[16]

[17]
[18]
[19]
[20]
[21]
[22]

[23]
[24]
[25]

[26]

[27]

) LST , LST
€, LST, 2 -
[26] ,

MODISL ST AMSR , , LST

LST , ,

LST ,

CHEN Shu-peng( ). Remote Sensing Dictionary ( ). Bejing: Sdence Press( : ), 1990. 31.

ZHANG Xin, GUOJia, NI Li-jun, et a ( , , , ). Spectroscopy and Pectral Anayss( ) , 2007,
27(12) : 2437.
DENGLunhua, GAO Xiao-ming, CAO Zhen-song, et al ( s , , ). Spectroscopy and Sectral Analysis(

) , 2007, 27(11) : 2186.

PU Jing-juan, DON G Wei-dong, GUAN Yarrning, et al ( , , , ). Journa of Remote Sensing( ) ,1997,1
(4) : 290.
Ll Wei , ZHAN G Hong-sheng, KANGLing et a ( , , , ). Meteorologica , Hydrological and Marine Instruments
( ) , 2003, 3: 13.

HUAN G Miao-feng, XING Xufeng, L1U Swrhong, et a ( , , , ). Arid Land Geography ( ) , 2005, 28
(4) : 541.

Becket F, Li ZL. Remote Sens. Rev. , 1995, 12: 225.
Sobrino J A, JimenezMunoz J C, Paolini L. Remote Sensng of Environment , 2004, 90(4) : 434.

GONG A-du, JIANG Zhang-yan, L1 Jing, et a ( , , , ). Remote Sensng Information( ) , 2005, 79(3) :
18.

DING Feng, XU Harrgiu( , ). Geo-Information Science( ) , 2006, 8(3) : 125.

Qin, Z H, Karnidli A, Berliner P. Int. J. Remote Sensng, 2001, 22(18) : 3719.

QIN Zhi-hao, L1 Werrjuan, XU Bin, et al ( , , , ). Remote Sensng for Land & Resources( ),
2004, 3: 28.

Dash P, Gottsche F M, Olesen F S, et a. International Journal of Remote Sensing, 2002, 23(13) : 2563.
JimenezMunoz J C, Sobrino J A. Journa of Geophysica Research, 2003, 108(D22) : 4688.
MENGXian-hong,LfJShi-hua,ZHANG Yu, et a ( , , , ). Plateau Meteorology ( ) , 2005, 24(5) : 721.
ZHANG Zhao-ming, HE Guo-jin, XIAO Rong-bo, et al ( , , , ). Remote Sensing Technology and Application(
) , 2005, 20(6) : 547.
Anding D, Kauth R. Remote Sensing Environ. , 1970, 1: 217.
Prabhakara C, Dalu G, Kunde V G. Journal Geophys. Res. , 1974, 79: 5039.
PriceJ C. J. Geophys. Res. , 1984, 89: 7231.
Wan Z M, Li ZL. |IEEE Transactions Geoscience Remote Sensng, 1997, 35: 980.
Gllespie A, Rokugawa S, Matsunaga T, et a. |EEE Transactionson Geoscience and Remote Sensng, 1998, 36: 1113.

XU Xi-ru, ZHUAN GJiali , CHEN Liangfu, et al ( , , , ). Acta Sdentiaram Naturalium Universitatis Pekinensi s
( . ) , 2000, 36(4) : 555.
SON G Xiao-ning, ZHAO Ying-shi ( , ). Journal of China University of Mining & Technology ( ) , 2004 ,
33(4) : 406.
ZHUANGJiali , CHEN Liang-fu, XU Xi-ru( , , ) . Journa of Remote Sensng( ), 2001, 5(1) : 1.
JIA Yuarryuan, L1 Zhao-liang( , ). Progressin Geography ( ) , 2006, 25(3) : 96.
MAO Ke biao, SHI Jianrcheng, L | Zhao-liang,, et a ( s , , ). Remote Sensngfor Land & Resources(
) , 2005, (3): 14.
ZHANGJiahua, XU Xiang-de, YAN Xiao-dong, et al ( , , , ). Journa of Applied Meteorologica Science(

) , 2003, 14(6) : 745.



8 2107

The Progress in Retrieving Land Surface Temperature Based on Ther mal
Infrared and Microwave Remote Sensing Technol ogies

ZHANGJiahua' , L1 Xin', YAO Fengmei®®" , L1 Xian-hua®

1. Laboratory for Remote Sensing and Climate Information Sciences, Chinese Academy of Meteorological Sciences, Beijing
100081, China

2. College of Geoscience, the Graduate University of Chinese Academy of Sciences, Beijing 100049, China

3. Research Center of Remote Sensing and Spatial Information Science, Shanghai Universty , Shanghai 200072, China

Abgtract Land surface temperature (L ST) is an important parameter in the study on the exchange of substance and energy be-

tween land surface and air for the land surface physics process at regional and global scales. Many applications of satellites re-

motey sensed data must provide exact and quantificational L ST, such as drought , high temperature, forest fire, earthquake, hy-

drology and the vegetation monitor , and the model s of global circulation and regional climate also need L ST as input parameter.

Therefore, the retrieval of L ST using remote sensing technology becomes one of the key tasks in quantificational remote sensing
study. Normally, in the spectrum bands, the thermal infrared (TIR, 3-154 m) and microwave bands (1 mm-1 m) are important
for retrieval of the L ST. In the present paper , firstly , several methods for estimating the L ST on the basis of thermal infrared
(TIR) remote sensing were synthetically reviewed , i.e. , the L ST measured with an ground-base inf rared thermometer , the L ST
retrieval from mono-window algorithm (MWA) , single.channel algorithm (SCA) , split-window techniques (SWT) and multi-
channels algorithm(MCA) , singlechannel & multi-angle algorithm and multi-channels algorithm & multi - angle algorithm, and
retrieval method of land surface component temperature using thermal infrared remotely sensed satellite observation. Secondly,
the study status of land surface emissvity €) was presented. Thirdly, in order to retrieve L ST for all weather conditions, mi-
crowave remotely sensed data, instead of therma infrared data, have been developed recently, and the L ST retrieva method
from passive microwave remotely sensed data was al 0 introduced. Finally, the main merits and shortcomings of different kinds
of L ST retrieval methods were discussed , respectively.
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