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Table 1 Algorithms for retrieving land surface temperature based MODIS data
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Table 2 Errors of land surface temperatures retrieved from water vapor provided by MOD/MYDO05 products
- HF R /K
2 BB FET7
S AE Sobrino 2003 Qin 2005 Mao 2005 Mao 2008
1 292.2 290. 7 290. 6 292.1 290. 3
Terra-MODIS
I 2 291.7 289.5 289.5 290. 8 288.9
1 294. 2 292.9 293.9 293.7 292.3
Aqua-MODIS
B 2 294. 3 292.2 293.1 292.9 291.6
-1y iR 22 —1.8 —1.3 —0.7 —2.3
¥R 2 1.8 1.5 0.9 2.4
£33 EFXNMXKR|ARSENMREEREFTBRE
Table 3 Errors of land surface temperatures retrieved from water
vapor provided by radiosonde atmospheric profiles
3 iR /K
S AE Sobrino 2003 Qin 2005 Mao 2005 Mao 2008
1 292.2 290.7 290. 4 289.7 290. 2
Terra-MODIS
T2 291.7 289.5 289.2 288. 3 288.9
1 294.2 292.9 292.7 291.6 292.5
Aqua-MODIS
FETT 2 294. 3 292.2 291.9 290. 9 291.7
R —1.8 —1.8 —2.0 —3.0
75 AR 22 1.8 1.8 2.1 3.0
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Table 4 Algorithm errors of the four simulated dataset

Sobrino 2003 Qin 2005 Mao 2005 Mao 2008
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Table 5 Algorithm errors due to the errors of water vapor contents

RAKIT MRS R 22 i 3 3B RS 3 ¢ 2 (KO /3 5 i 22 (KO
/% Sobrino 2003 Qin 2005 Mao2005 Mao 2008
—40.0 0.8/2.1 —0.3/1.0 —0.5/0.6 —0.6/1.6
—20.0 0.8/2.1 —0.5/1.1 —1.0/1.5 —1.2/2.2
20.0 0.9/2.1 —0.6/1.2 2.2/6.7 —3.6/5.3
40.0 0.9/2.1 —0.7/1.3 —2.0/8.5 —7.2/11.7
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Abstract: Land surface temperature (LST) plays
an important role in terrestrial eco-system, and its
determination has crucial influences on land surface
processes, such as radiation budgets, energy bal-
ance and so on. LST retrieval based on thermal re-
mote sensing images provided by satellite or air-
craft platforms has become a hot-spot in researches
about remote sensing. Because of high temporal
resolution, the Moderate Resolution Imaging Spec-
troradiometer ( MODIS) provides abundant data
sources for LST monitoring. With in situ measure-
ments of LST data and simulated dataset based on
MODTRAN code, the commonly used algorithms
are evaluated in this study, and their applicability
and feasibility are investigated.

A field experiment was carried out in the up-
per reaches of Heihe River in West China during
March 2008. The interesting sites included Bian-
dukou, Binggou and Arou. Two MODIS 1B ima-
ges covering Biandukou area observed on March
14, 2008, by Terra and Aqua MODIS were collect-
ed. When the satellites passed, in situ measure-
ments of LST were conducted in two sample plots,
120 m X 120 m. In addition, three radiosonde at-
mospheric profiles collected at the three sites were
collected. Five commonly used algorithms for LST
retrieval from MODIS data were examined. Vali-
dations of algorithms follow the two aspects: 1)
Validating MOD/MYDI11A1 products and the oth-
er four algorithms with in situ measurements of
LST; 2) Validating all the algorithms with simula-
ted dataset except for the generalized split-window

algorithms.

Firstly, LST were calculated following all the
algorithms with the water vapor content provided
from MOD/MYDO05 product. Validation with in si-
tu measurements of LLST reveals that the averaged
error and root mean squared error (RMSE) of LST
provided by MOD/MYDI11A1 product were —0. 8
K and 1.1 K, and those of the practical split-win-
dow algorithms proposed by Mao et al. (2005)
were —0.7 K and 0. 9 K, respectively. The accu-
racy of Mao et al. (2008) was the worst, with the
averaged error and RMSE were —2.3 K and 2. 4
K, respectively. On the other hand, the accuracies
of algorithms proposed by Qin et al. (2005), Mao
etal. (2005, 2008) became worse if the in situ
measurements of water vapor content were used.
The reason may be the water vapor content is re-
ferred the atmospheric profile acquired at Binggou,
while the in situ measurements of LST were ob-
served at Biandukou.

Secondly, a simulated dataset were estab-
lished with the three radiosonde atmospheric pro-
files and MODTRAN code. The results show that
the split-window algorithm proposed by Mao et al.
(2005) holds the highest accuracy, with the aver-
aged error and RMSE —0.5 K and 0. 8 K. The al-
gorithm provided Sobrino et al. (2003) has the
worst accuracy, with the averaged error and RMSE
0.9 K and 2.1 K, respectively. Sensitivity analysis
revealed that the algorithms provided by Mao ez al
(2005, 2008) are sensitive to water vapor content,
while algorithms proposed by Sobrino ez al.
(2003) and Qin et al. (2005) are stable to water

vapor content.
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