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Comparison of Land Surface Temperatures Derived from Surface
Emissivity with Urban Heat Island Effect*®

Jong-chul Jeong
Dep. Geoinformatics Eng. Namseoul Univ.
(Manuscript received 17 May 2009; accepted 18 August 2009)

Abstract

Because of urban development and changed land cover types, It is very important to acquire
pixel unit of land surface temperature(LST) information when the heat island effect(HIE) of
regional area are investigated. The brightness temperature observed by satellite is very useful
for assessing the pixel unit of LST distributions for the analysis of thermal environment
problems of urban areas. Also, satellite land cover data are very useful to our understanding of
surface conditions of study areas. In this study, brightness temperature information of Landsat
TM thermal channel was analyzed and compared with land cover information of Jeon-ju city.
The atmospheric correction of TM thermal channel carried out to explain for compared LST
long term monitoring errors. However, simple estimation and evaluation methods to find a
physical relationship between LST from satellite images and in-situ data are compared with
reference channel emissivity.
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Table 1. Relative importance of the atmosphere on
radiometric observation sea-surface temperature in
terms of error (853, 1999)

10.4 mm -12.5 mm g
0

undetected cloud -10K
water vapor 1-8K
aerosols 01-2K
reflected sky 02-07K
other gases 01K

ok o7l E ol ofjh @R E 13 Zo] FA LA
PgolA BEE di7|eAE T8 Al 2= A
79| HAo] aHey|, s 42
A B5E oA S LT o) =AY EXjuE
T ohet A EYARES di7]9] 249 ] ‘IP?:—
<k BEgke] N EXu S EHet S YA A=
of wje} HAJo] o] FojAjof g, 131‘/} E’a"% =
Aol A A YA ot ARLES 7|2 U5
Az o} vlaste] FrpshAL df7| avtel g2 o2t
8012 A gl TRt Al719 AmE vl
st A2 Aol BAl G anE 312
2 SAstaL glofAf olof digt A7} 8.
A O] el oFof A ERPARES] ofjt A2 €]
A EEFE2 WA QA efd BSARE T4
24 2 A4S = e, & dAolMe olsd
% |8 3}04 Landsato] °4?L1]°ﬂ

ol

L(4) = Lmin(2) + (Lmax(4) — Lmin(A)) Qdn/ Qmax
HD

o] 7] A, Ly is the spectral radiance received by the

sensor (mWemZsrlym),

Qmax is the maximum DN value with Qmax=255

Qdn is the grey level for the analysed pixel of TM image

Lmax(2)> Lmin(t) r€ the minimum and maximum

detected spectral radiance for Qdn=0 and Qdn=255

Landsat 53.9] A2 62 &4 IAth7t 11.475
MmO AL HFHAREO] Ly = 0.1238% Lipaxy =
1.56 mWem 2sr~lum~1o]tH(Schneider and
Mauser 1996). Tteba] o]& 2-835lo] A FH 2%
= R2317] 9J3t Ly = 0,1238+0.005632156Qdn

o] ¥t} Landsat TM '8 62 o]-&sto] 91/dollAl
B2 W LEE AN SaAE T 4 29
AAFA)(Schneider and Mauser, 1996; Sospedra et
al., 1998)% #-8-3ict.

T6=K2/In(1 +K1/L(})) (412

o] 7] A, T ; at-satellite brightness temperature of TM 6
K|, K, ; pre-launch calibration constants
K, =60.776 mWem?srlnrland K, 126056 degK

234 Landsat 52+ 19854 HAH A=
g 69 Hrl2= ALke S8l 283 Ky, Kyot
7o Apzro Q1A HhAL 2 XA oA AZEH AA
o By ASgoz 4ol AxA 2= B
oF WA S) AR A} 5O BA7H A
49, ol A8 A4 604 BEH TXE 2
Al71o A = 227k BAYSE 4= QlH}, SeaWiFSe| 7
% °olF A fl3f A= Foll 29 #HS
w&sto] AINE HAsE 7S on-board
calibration® 2 283} Qloy Landsat® 7
S A= o| 93t A T2 E9l IA 9] kAR A o]

S Roz di7|ek MBS BAE F

O Q-
29
gAY 2& BZo] 7 AEHQ YR oR A
ohe 4= 9l

B oo e A2 A ES B )7 aate]

AEE 2D A A Wik 48

16 o
15 %0
14
85
134 k2
=
= 8o~
dnz :..
&n 752
& £
3" 0§
i - .
9
85
8 B&(T)
7] 60
& 55

0'5;0;510553135404550;!305570
Temperature (|C)
Figure 2. The Change of Planck’s radiance B6(7) and the
parameter L6 with temperature for Landsat TM 6
(QIN, A. KARNIELI, 2001)



& H /X YAE0] 2t X 2=t EAE

Landsat At B d&At AE Al 22l
of Qs LA AFEHY| FAE, ofATE A
A, oFd, AR T2 tgEt d SAA
whef th /=) AR tf 7)o @ g9 o]zt
Pyt ol ARACR et YA
wtef zpo|7t Qlom i dEAY] FH e HRE
Aol ot 7|23} Aol YERaL ti A
el 3T-15T ¢ #HAZE Uehdth Govindha
(2008)= EFS] w=of UXAITt Ofgt FiF
alefste] A] XA 95 e e} ulEu]Eo] o
3 LA7| o] AgEe FFY Aert tEA U

T A oleeh A% BAR ks A
FHOoR sjAstr]ol= RS St E
TA A F BARA L o] gAllo] ojgt F1HA
vz} o2l Aot 2 AfolAs BA 5
AR} YRS Al Yol AW 540 wE BrHE
AAERIL A1) F7HA B AAle ARAI =
BIL Q& Ao Hste] o]o] F7H4]
S5t}

29 o BAL B 7S, Age] Ao et
LEHA 4 Ao 7] 2 o] Yz}
gopzo] ofF & BAux|o] A A\EH
Afefe] o] J&_ AZ 2 e Qs ol

=

£419] drfopo} g A
of gixjeh Aste] Lhebd e

S e = of o5 dojA 7| ARE
Hlgro @ a7 fEe] SN ETI 27t FRE I
7tsk=d AgtEch 28y ATE GF9 Ao
olat TA|Z7e] A RLEE Wl Ao ZA
219 AL HIEFO & o]AA0] x| mH o I7F EA
& HAE Y| oo G319 HhHoln] MZA|9} 7+
o TA 3 AL Astol 7| =l Wal
g BAHeR 3 A & 4> Qlrh, Manawadu
(2009 Al°] AR A8 BAHE Bl =
|37t A o] 7bA EAS v|w BAs Y=Y A

FAE o =AIFZHY A EAo] dAef4ld

ofgt A L2} u]a FHssiet,

3 2+ Landsat @4l 23t 7|
AmE vlaLsto] AAIg Aol 714
22 202 FAcelo] vl 3 X 3
vl wsto] AAIRE Ao= Azl
3}51 AZ|H o2 BpA KT AR A =
UrEhA] oFar

LR

2
A 9
| B

]_

rﬂ mh A Jl)l'

o7} &5

ARE %54

Ru o

m}L F¥°

FEEoh 7)1

%

o)

A=)

ek, et &

=]

fils

YAz 24238 19 39 o

Table 2. The comparison of Landsat surface temperature and air temperature with field research
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