Sl gk A ek s 2] A 18A(A435), 355~367, 2009
Journal of the Environmental Sciences

(2008 3¢ 269 H<4=; 2008 9

14 2%

20094 14 299 A=)

Comparison Study on the Estimation Algorithm of Land Surface
Temperature for MODIS Data at the Korean Peninsula

Soon-Hwan Lee, Ji-Suk Ahn", Hae-Dong Kim" and Soo-Jin Hwang™

BK21 Coastal Environment System School, Pusan National University, Busan 609-735, Korea
Department of Envzronmental Conservation and Disaster Prevention, Keimyung University, Daegu 704-701, Korea
"Division of Science Education, Pusan National University, Busan 609-735, Korea

(Manuscript received 26 March, 2008; revised 1 September, 2008; accepted 29 January, 2009)

Abstract

Comparison study on the land surface temperatures, which are calculated from four different algorithms
for MODIS data, was carried out and the characteristics of each algorithm on land surface temperature estima-
tion were also analysed in this study. Algorithms, which are well used for various satellite data analysis, in

the comparisons are proposed by Price, Becker and Li, Ulivieri et al.,

and Wan. Verification of estimated

land surface temperature from each algorithm is also performed using observation based regression data. The
coefficient of determination (R%) for daytime land surface temperature estimated from Wan's algorithm is higher
than that of another algorithms at all seasons and the value of R’ reach on 0.92 at spring. Although R? for
Ulivieri's algorithm is slightly lower than that for Wan's algorithm, the variation pattern of land surface temper-
ature for two algorithms are similar. However, the difference of estimated values among four algorithms become

small at the region of high land surface temperature.
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2.1. MODIS HIA

MODIS(Moderate Resolution Imaging Spectroradi-
ometer)= u]=F NASA (National Aeronautics and Space
Administration)2] X 7#%& £14¢] Terra®} Aquac]
71z} gA s e Fo #F ANE AGH $A,
h7le 25 Ago] 7t BEH AAolg.

MODIS AX+ 0.4 yumolj A 14.4 pmol o] 2+ 7}
Aol QoA F 3670 B3 Wz diE w&
A} 2 E 7Rt MODIS A4 9] 3678 = F 270
HsH(nadin g el ol A 250 m = IS
, 58 Wms SIS 500 m, Vel A 297
A= | kmoloh. A FH#ZAAQ) Terra H
Aqua 9149 AEE 705 km B4 £55 o] 27 o
Be 7 ARAOL of 2330 km] B5F 5
74 GAe AEstch(Fig. 1), 18] i MODIS $14
o] Exd th3 AL Table 19] AHA3] Ve Aok

22. FEMZLL A2EH

B Ao A NASAGA #&8lE Cloud mask
A5E o]gdto 7 349 3 w2 (brightness
temperature)& #4331 wlojy 2] ghog @4g H
TES X8 I4E AASE Uyer FES
AAsIA) gk AL, opte] FE ¢, AFES



Fig. 1. Schematic of a MODIS observation swath.
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Table 1. MODIS technical specifications
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MODIS®] 1 km 3F=9] 2431
Geolocation A5 & ©]-&5}a A vl
%‘3}9&"%. % Xﬂ A8 BFE AAY oM A AR
717 LEe 845 At WA (neighbor)
& ol g3t A EAYL AT

3. XS 25 AkE 1S
2 7= MODISe| A—a}oq A28 g4 g
o e] 7}A] ﬂ‘% A& FH Lo i}o]g 3
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7} Aol g F 2 (10.8 pum, 12.0 ym)E 01%0}
o WAERE RANFE A EHuUE
(Generalized Split-Window) W& AL-8-3}o] A&
LEE AT durEQl B wHs

Orbit 705 km, 10:30 a.m. descending node (Terra) or 1:30 p.m. ascending node (Aqua), sun-synchronous,
near-polar, circular
Scan rate 20.3 rpm, cross track
Swath 2,330 km (cross track) by 10 km (along track at nadir)
dimensions ’ - y
Telescope 17.78 cm diam. off-axis, afocal (collimated). with intermediate field stop
Size 1.0 mx1.6 mx1.0 m
Weight 228.7 kg
Power 162.5 W (single orbit average)
Data rate 10.6 Mbps (peak daytime); 6.1 Mbps (orbital average)
Quantization 12 bits
Spatial
. 250 m (bands 1-2), 500 m (bands 3-7), 1000 m (bands 8-36)
resolution
Design life 6 years
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Table 2. Observation times of MODIS data used in this

study
Date Day/Night Time (LST)
2005.04.23 I\II)iZillt ;;2(5)
2005.08.28 1\23“ ;;(1)3
20051024 oo 2205
2005.11.25 I\ll)ig\t ;gg
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Fig. 2. Location of surface temperature observation sites
controlled of Korea Meteorological Administration.
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Fig. 5. Scatter plots of land surface temperatures based on
the different window split algorithms: a) Price
versus Wan, b) Becker & Li versus Wan, and c)
Ulivieri versus Wan's algorithm.
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Table 3. Comparison with observation based land surface temperature and estimated land surface temperature by
split-window algorithms

Date Time(LST) Algorithm R R’
Wan 0.958 0.918
1150 Price 0.869 0.755
Becker and Li 0.887 0.787
2005.04.23. Ulivieri et al. 0.909 0.862
Wan 0.759 0.576
2255 Price ' 0.909 0.826
Becker and Li 0.865 0.748
Ulivieri et al. 0.862 0.743
Wan 0.891 0.794
1105 Price 0.850 0.723
Becker and Li 0.830 0.689
Ulivieri et al. 0.853 0.728
2005.0828. enes
Wan 0.733 0.537
2210 Price 0.705 0.562
Becker and Li 0.733 0.537
Ulivieri et al. 0.750 0.563
Wan 0.920 0.846
1100 Price 0.798 0.637
Becker and Li 0.837 0.700
Ulivieri et al. 0.866 0.750
2005.10.24.
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