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Abstract

To improve thermal environments in urban area, the structural characteristic analysis of thermal environments
of the certain area should be preceded to analyze and supplement its problems. With Landsat-8, we measured
the centrality estimation, the distribution map, and the spatial statistical analysis of Daegu Metropolitan City
in January and August, which of data applied in analyzing the structure of thermal environments following
to its spatial property. The thermal infrared band of satellite images has been used to analyze the standard
normal deviated scores, which extract the centrality, while the cluster map, based upon Local Local Moran's
1, has composed for understanding the autocorrelation of local spatial within environment space structure.
Understanding the distribution features as well as the pivot center of thermal environments with satellite images
provides principle database for updating urban thermal environments' policies and plans; because those are
reference materials that should have precedence over for diverse thermal environment policies.
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Fig. 1. Satellite image of Landsat-8 in Daegu



Table 1. Lansat-8 scenes used to map in the study area

Path/Row| Acquisition date | Acquisition time Cloud Cover

114/35 2013.08.17 01:00 pm 6%
114/35 2014.01.15 01:06 pm 4%
22 255

Landsat 8 <9A4F9] 10%(10.60~11.19um)@} 11 W=
(1L50~12.5m)= BH2IH o] 3fu], o] WE o] 7]
oA Al Amw LE2 we e wAL o
o] Ak8tsto] Hkgstil GEK(Table 2).

Table 2. Specifications of spectral bands for Landsat 8

Bands Wavelength(n) | Resolution(m)
Band 1 — Coastal/Aerosol| 0.433-0.453 30
Band 2 — Blue 0.450-0.515 30
Band 3 — Green 0.535-0.600 30
Band 4 — Red 0.630-0.680 30
Band 5 — NIR 0.845-1.885 30
Band 6 - SWIR 1 1.560-1.660 30
Band 7— SWIR 2 2.110-2.300 30
Band 8 — PAN 0.500-0.680 15
Band 9 — Cirrus 1.360-1.390 30
Band 10-TIR 1 10.300-11.300 100
Band 11 - TIR 2 11.500-12.500 100

Landsat 9]/8& &-8-8F0] AW e =5 FE5he 2
M= 2 AeFehe DN(Digital Number) 2 A|l5-5]7] wj5o]
MESAS 085to] JAf|A] s WA R Wl
o] 7L Eq. (1) Zth(ee et al., 2014).

L)\ = AQ{‘(IZ +B (1)

where Z,: TOA spectral radiance,
A: Band-specific multiplicative rescaling factor,
Q.. Quantized and calibrated standard product pixel value,

B: Band-specific additive rescaling factor

Eq.(DE A AR SALN AL, = A2 (K) AFo] 2] g3t
A AL B8l A2 (0)= A=
KZ
(k) = K, 2
e(—+1)
L,

where T(K): At-satellite brightness temperature,

Aanalysis the Structure of Heat Environment in Daegu Using Landsat-8

L,: TOA spectral radiance,
K : Band-specific thermal conversion constant( &7 _constantband),

K,: Band-specific thermal conversion consatnt(A, _constant band)

24 @ BF BUTE 24
A BT BAL 2 SERE B4, S B4, B0
EARA R Uiro] AIARITh HEE AL dARYE

L - X—pu 3)
a

where z: Z-score,

X: value by each pixel,

1 mean of all area,

o: standard deviation of all area

FUEARHE A B WF 5L B A 3 242
AR A%5S 5ol mabshe B4 0 = o) HE A 5
7)o 2 s og & O S Ee] REE S YKo
AABto] AAHS A B TEE AL 4 Qe B4
Hpo] ) o] T4 ) H F7hol M2 A7) A Tkt
&}7] gt 224 ®ekx]4>(Local Local Moran's )& 7| %
2 3} Cluster MapS ZH4J 314 ¥, o]= Eq. (4)2] A&
Fo AARRIh X7 BB gl £ gl BF
A %l(High-High), @& k9] F5(Low-Low), & gt =

=l =2 h(High-Low), 52 3o 2 SeApel W
ZH(Low-High)9] 2712 EX & HojZth(Kang, 2011). =
A A Bt 4= 5 A9 9] gk 8 1 7kl 75 Wt
kol A& FAFeEA b A A1 A7) Ao &2, A2 9]
Zrolzfol7F AU FE AR A7 0 2 uepdth uf kA o] =

P

seAlel Fule] fAke S 2 A 2o ol
He wyste] 242 AT ol NS 2T 4
e

1= ”(yi - @szj(% —y) @

j=i

where ¥: value by each pixel,
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y: mean of all area, HE R} 7.8~10.3C oAF A YEUAL et ® thE &
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