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1. A3 Xt&2

D A7 A9

I $2luel =4 FoAME =A187}

9]

92 te}

Ao AAHAHIY 1),

)

Tl ALy 19908 o]

2 <l3lk 1990\

H AAZFA] el of sl mAIEE o] FolAq dA A7 AY T AZMA HE

oI
A

A= <l

s

L =X
=

So)A

1970 th o]

KeR
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=3 A%

2006) .

AR TS
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A= 7= 7}
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19739 A= 4" §F Ao AHEA Zes FdetHA 4% A Tt
Aol YEFETH ST, 2009). oo wel FE BE EAE &dstr] Ya 4l
AZEAL A AR B3 FE AT SR ARG (19901 ~19941 ) o] KT s B o] A

7HA &AFe] 8] o] FolHal @Al AIZHA BlEe] AVE AY T 7P xn

0

O]

(A7 2010).




2) Landsat 914 973

o] =wolAE A Ao EX v ws gl o gk WstE £457] 9
3 NOAAol A  #|&3F= Landsat-5  TM(Thematic  Mapper), Landsat-7
ETM+(Thematic Mapper Plus), Landsat-8 OLI(Operational Land Imager) 914 <3
AR T ATl Add A7l 9%e =k AREEITH. Landsat-5 9148
19841 39 1¢, Landsat-7 91442 19994 49 15¢, Landsat-8 9142 20134
29 11del AR em, G 104 30~114] 108 Alele] ZGHAG
(Jensen, 2009). td A9 FEAES ZHsE P Landsat-5 TMH

Landsat 7-ETM+, Landsat-8 OLI =5 path”} 116, row”’} 34, swath’} 185km=

sdstth. 24 94 Al Landsat 9144 W= SAL 19 2o
H 1. Landsat 9’9 FAao| 2 HHE(spectral band) & SiAE
Landsat-5 TM Landsat-7 ETM+ Landsat—-8 OLI
A
LRSS B g}2) Al T a3t B g} g AN T A | wl B g} AT EEt
T’:OOHO»J‘ 3H/‘o]'_‘£ TL—OOHOJA OHo sul T’:oOHO»J— 3H"JE
(um) (um) = | = (um)
(m) (m)
(m)
1 0.45 - 0.52 30 0.45 - 0.515 30 2 | 0.452 - 0.512 30
2 0.52 - 0.60 30 0.525 - 0.605 | 30 3 0.533 - 0.590 30
3 0.63 - 0.69 30 0.63 - 0.69 30 4 0.636 - 0.673 30
4 0.76 - 0.90 30 0.78 - 0.90 30 5 0.851 - 0.879 30
5 1.55 - 1.75 30 1.55 - 1.75 30 6 1.566 - 1.651 30

6 | 104 - 125 | 120 104 - 125 | go 191 1060 = 1119 |0,

11 ] 11.50 - 12.51
7 2.08 - 2.35 30 2.08 - 2.35 30 7| 2.107 - 2.294 30

8 0.52 - 0.90 15 8 | 0.503 - 0.676 15

9 | 1.363 - 1.384 30

1 | 0.435 - 0.451 30

(EX : Jensen, 2009, NASA ZI|O|X|; http://landsat.gsfc.nasa.gov/?p=3186)



Landsat 94 ddL  v=de5

Administration ; NASA)o] 7f&st |+ &5 914 Alxdloe|t), =2
o] AN, R & 9 Ak fdzZRIORE T MY & =
agjes AT Aol OiF ARE 5= s HHoz NTHAoH (o]
S, 2007), 19723 6¢9 239l AR ERTS-1(A Landsat-1)S EFE AA7HA
T 9ol AL B 8% Ut Landsat 9142 oF 979 AALE JHAA A&
TE 3 v = od dele AR 1038 Aot o]
&

Lo} TUSEE Landsat 91482 4 94 30E5-H 104

= (National Aeronautics and Space

i

e

A x9S AY7FA @Dh(jensen, 2009). Landsat $14Jo] A+ # A
of gk ARE g5cts d 1690l 28¥H, FUdI Aol tid AEe 1d
o oF 2081 A% BF5¥h(Jensen, 2009). Landsat 553 198413 3€oll whAlE

Rom MAMZF g AL, 709 ez FAEAT. 53] NSSet @2 &
=7h gREo] gome M ANAN & @A dF A8E G5 & Ju
(Jensen, 2009). ETM+: Landsat 459 TM¥} Landsat 6] BA%AA ETM
S HS% Ea AR T AlAe] Bls] dAe] M= A E7F 120mell A 60mE
Uolx H& gk JA4S Aledh. Landsat 89 OLI AlAE TMI ETM+ Al
Aol mls) SAd7E 0% FrrEda, SWIR(SaE A ejx)ddx TIR(E A 214)
FAe 2z 2702 o] 0L AEE AMESte] i om oS Aud £45

HA38Yst = Att(Jensen, 2009).

2 ETolMe oAFdE Al 7d -8 2%

i
=
ox
>
~N
fru
of

ol
£

=]
RuS

tlo

USGS2] 1980 d ) 4t o] % S Landsat G4 T o] FhHoer HLe o
Aol Az AASA =AUk, 7 A7 109 w9l 19843, 1994, 20044,
20143 Al38l7] GAHS HA)slo] Landsat-5 TMO] 1984 7€ 309 <373 1994
79 269 94, Landsat-7 ETM+e] 20049 7€ 299 43 99 159 <4,
Landsat-8 OL19] 2014\ 8¢¥ 24 A5 & Agsqlrt. o] & 200409 J4L2 +
9 dFo 8 EA F&E EF Al 99 15¢ Ao R giAEGlt. -yt
gt FEA] 7heE JMAIEL 99 22 olmE EX 3E F 9

_‘]O_



1592] dolHE& AHgalm Frpsiriar shasigit. 20049 9] A% 2k FE A

A

TEol fl= A9 20049 7€ 299 FAE AREEISlA, FEol e AHe
20043 9Y 159 JS ®Aste] Aol A (Mosaic)dte] AEE Ag e, 9
498 ASEAY] 2 AA= E 29 Zow, 94989 A AsddA 74 A
of BES subsetdh ¥ e 172, 3, 4, 59 grh. ¥ 2, 3, 4, 5% Abgol
B A fAFeE = 23] RGB 321(Landsat-89] -9 432)3 Ao 2, TA|A|

e uhe B4, HAA g w4, PES Ao EEE),

GRS A A G A7

Landsat—5 ™ 1984d 79 309 2 10A] 30
Landsat-5 ™ 1994 79 26 27 104] 30+
Landsat-7 ETM+ 2004 79 299 @7 10A] 30+
Landsat-8 OLI 20144 89 2 2 104] 304

_1‘]_
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(path : 116, row : 34. 3-2-1 d

8 OLI 944

2l Landsat-
, row : 34, 4-3-2 H

4 8% 2

gl 5. 2014

(path : 116
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d

Aol AARAL A A Al Fet el o] Akme] o H g
HAAEo] A "th(Jensen, 2009). Wb FHE A9 A7 At
A Al o]y d wAS Hastelr] 98] Aol RiEA] BAS TE A8
T4 ZHgle]l daghd], ol#g AAS IF AR HA e A (preprocessing)

olg}x dth(Jensen, 2009). o] oA E RE At tste] ERDAS IMAGINE

d

2014 A EJE g AU AolE yell= 7ststd 3 dAAS
BASE 78 BAS Adstedtt. 2003d ©]% Landsat-73 AA < A=
A oz 3pdel A7 AR Aol T = olE wpEF7] 95

ENVI 5.0 AZEYo]9 gap-fill ¥F4(scaramuzza at al., 2004)E ©]-&3}9]
2999 9 P AsE BT T 2004 7H 299U G
AL FEo=E gol g A& wAE 2004d 9¥ 1549 Ao = Mosaicsh

(1) 718 ®»A

A B Ame ATFAAAT o I # dolu 2E A= ¢
& F2 o T HAE AFE Vet 9 (x, v)E ML UA goEw
(Jensen, 2007) 7§79l 3pixEe] AL Hx W A AAF=F 317] 9
el 71ek BAgS AAjstelof gtk 7]sietA B Wl AA 2xke] WS
EAste] df=d Ge vE e Alad BAY RS ARgste] BAsk:s
A 47124 (Ground Control Point; GCP)o]l <3 ®HA o= vHh(AAA 9,
1998) . AgolA AREE A7IEF o3 BAL 5o s A sk

Pyt AEAAG AAT 5 U BPHL Ags] AF2 wAtE o)
o Z, AL} HelA AgER AR HES (L), 9G¥ FER
v oea @ W T AR Ale @S A mE 4L A

(resampling) A 71},

_14_



r=au+bv+c (A1
y=dutev+f (2 2)

2ol M Ageg Ashr] Asirs AT 378 ol el AEd ALVIEH
lojof Fuh. AGVIEHS A7I7E vE A

smz wze) wabdelt Avtel ¥, Uiy AE Fo| Fz ASEH(UYA

THAAL @3 AR VRS Hlaske] g4 %7 (image to image) 7]

o

S &2 GPE Ao 7etRAS T, =2 wabd, AFA Y AWS S
GCP 3671 WA nE2A EIZE2E A HdA 532 (Root Mean Square; RMS)
o & 2AE 2HF PES AAstH HTAHoE F 1779 (PE 7+l
A4S Al (resampling) sttt AuidA] wA"E 9 AFE F(Digital
Number; DN)& HAT GAel 2z A== o G4 3 34 ghs o
L3t HZUWAMHE (Nearest neighboring)S #8331t (Jensen, 2009). o]
A RS A= 3 3% o] 0.2 ShA(pixel) wWi®]elth. RMS 2AH7F 191 A
$ 1 FA(30mX30m) F=e] A5 7HAH, I AgtollA g 2449l 0.29)
35 6mX6me] A= ThthE S o gt

LA

of

il

_15_



-

# 3. M E AHEE S0 Kol X[gr[=gel BuMsd 2XHRMSE)

A By 1984.7.30 1994.7.26 2004.7.29 2014.8.2
127 (GCP) qd qd 9 qd
1 0.304 0.341 0.241 0.173
2 0.053 0.077 0.120 0.016
3 0.104 0.125 0.101 0.245
4 0.050 0.070 0.067 0.094
5 0.072 0.200 0.171 0.122
6 0.146 0.163 0.112 0.146
7 0.214 0.203 0.267 0.200
8 0.224 0.293 0.187 0.279
9 0.057 0.052 0.061 0.111
10 0.224 0.352 0.243 0.117
11 0.249 0.266 0.163 0.134
12 0.238 0.305 0.283 0.112
13 0.216 0.241 0.189 0.264
14 0.257 0.200 0.187 0.084
15 0.282 0.256 0.212 0.107
16 0.122 0.134 0.166 0.163
17 0.380 0.102 0.297 0.125
3t RMSE 0.2107 0.2195 0.1934 0.1609

(2) Gap-fill s+
2004\ 79 2999 AT 2004 99 1599 9GAFo] Landsat-7% SLC-off &
= ejelA #FdEo] EWI 5.0 2ZE o9 Gapfilld4E o] &3l HAAz
HAS Al33tl. Landsat-72] SLC(Scan Line Corrector)t™ $1Ado] Z3gshd
A e E A HES BAsE AX 2, 20039 59 319 SLC 7]5el
dEe] @A SlC-off R= ez #FFskar dvk. 19 63 Zo] SLC Aol 9
g 25078 %=°] dlolH7t #E5EA
F2 AEHE HS5HY. Gap-fill 5T SLC-offe] &4 sIAE T4Ho=Z A
sh7be] 3] A S &t &4 saits FEhE JIEelt (et et A
WaF, 2012). 2004 7€ 29949 FAol M Gap-fill F-E A& G4 19

73

b

) e o] FE AglE AL 3k A

o

_16_



- N

Mg ™M 20044 7€ 292 Landsat-7 ETM

a2l 6. Gap-fill &=

At
(o]

-ETM+ ¥

=

20044 7 292 Landsat
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Q) 75 A

1984 74 30¥ ¥} 2014

)
=

AL AoH | 20043 7€ 29
fo] A

S

Al 44 %o
7 wiel nEe

e

7
20043 9 1599 At A

d

= A9L 2004

BA T

&el

soict. 7

Z13

=
=

=i
=

e

o}/
il

ﬁo

Mosaic *

=
R

9} 99 1549 A

Fol A

=

Y

o2 sy 2000 TR Ad8h7] 9] Landsat Ap&oll A

K
;OE

N

1]

A= Mosaicd}ts

A7b 20043 79 29doln® vl

S v
— =

7

s

K

g

=
=
S

il

2

=
T

(supervised classification)%}

Al
al

(unsupervised classification) o] oy} A+ it x o] AP X

=K

i

)

A (training area)< A

il

il

2

(Jensen, 2007).

7)1 ¥ (Maximum Likelihood Classification) o = X A|3

s
a

ol

o

u

=
=
- A F2A

7

A9 B4 3B B

e

=
[e)

’

A 718}

A=

Z

T BAYE 2R

oltH(Hed, 2011;

Hr

;OO

77FA

Al 718t

3r
&+

A, wA,

e B ATl A

ér

e

1
R

, 2003).

S

il
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=
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il

A

=

=

, 2003)

HA e

o

Abgo] AL ANIR) A 7

|5

=]
Riss

29

]

A
a

H

A
ali

] gl _
T - ~
x| T
50 < o
_UW _Z\* —_—
. o T 5 N
m |E | E| o | ®
< " - = A o
N ) X OW | ol ~
) o M| = . Ao
— - B - ~ wmwo 1
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B N I X | K i
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i) T I e R
TR o= | A
B o | M
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e <
am M
X 0
h X
o
mﬁ
;OO Hm.l_l @
(=S N
Wl | X X X 3 | e
oo |w B | An sl IR
CN I
< u X
4

A A ) (vegitation cover)ol A

1

s

Ath. NDVI

PR

]_O

5]

3) A2 A A 4= (Normalized Difference Vegetation Index; NDVI) F%
AREE o2 A2 AR 4=(Normalized Difference Vegetation Index; NDVI)

2, NDVIS] AlRE A= =

Q

[¢)

)

Ul A 7bA o (Red) ol A A LhERLE
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S 5 Yooz A3, 2005; Melesse,2004).

NIR— Red
|/ I_— B ————————— X

NDVIS= 413} -1 Afele] gros 2o (NIR) O] 7hA2d 40 (RED) H.ot REAR ghel
Zom S4()E 7, FEeIY & ol siddrt. 00 AR A
STl WAL 5o ALl ZE A - wE B 5 o, w4 HEe o
o131e] mbARE o] TpAgAle] wAbE R G AER de(H)9] e A AR
0.1-0.6 ARol9] gt& ZHth (A F oA, 2009).

= ATl E AT 30970(1984-2014) A dH =] W3t Y EX] o8 W

13 2% wstete] FdS 4871 918 ERDAS IMAGINE 2014 A ES)
ol5 &3t NIVIE FE35vt. 201413 8¢ 29 Landsat-8 OL19] <& ¢ <
3(0.851 ~ 0.879um)S Landsat-TM/ETM+e] 24219 49(0.76 ~ 0.90 um) Xt} I}
& dool dot A AT e ARG AV 1 W7 FA e
o mEA g A A71e] GRS VIeer HAske]l #4e Jdsslod &
Fidde] =4 Aotk FEol Hel FEE EXYEE

o= Agsto] 4 Al AAZH

i

X

o
©
N

r
tr

Fob mhasE 54

A 95 wistel A 25 §iste] AHAES ¥

-

al
H oo A= Landsat AF59] A% 2
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rfo
ol
=
tlo
o>
ol
¥
=

= (NASA) Ol A AATEE NASAS] BdA& ARS8l A& =S
H3] 5, 2001 ; Markham and Becker, 1986). NASA E €& dj7]e} A5 Apo]9]
WAL dAsithar 7bA4 ke Landsat AlAM Q] HANFE =

Zal ol T, 2006). AR &L AWuw thes 2y,

|
i
ofo
ol
)
3|

T g

o2
B 27 - 133
[ 134 - 140
141 -1a7
[ Jus-ss
‘I_‘-_,;-uss 162
S s I s3- 170
dd

a2l 8. 19944 74 26 Landsat-5 TM € BHE(Band 6) b

(M 2% 7|& : Standard Deviation)

(1) st& ZHDN)S WAL E(Radiance; La) =2 # 3

Landsat @AolA Ax =25 FEF37] A8 94 & GdONS HARR =
(Radiance; La)® W33tt}l. Landsat-59F Landsat-7 G4 AEoAE dA oA
M=ol 6 W=2 AFE3l0, Landsat-7 ETMHS] 749 4494 6 W=+ 6(1;
Low gain)¥} 6(2; High gain)o&2 /4% o] Qlth. 6(1)H W=%= -70ColA +9
0Ce] HIQl 160Ce] FFHAL oAlYAE AGEE = dom, 6(2)H M== -3
0CelAl +60CS] WA 90T duAE 7[5 F JrhHe]F=9 AT,
2005; Suga at al., 2003). o] A ZA A=H 2%

rulm

_21_



k= - AR FollA o= AE AHE=E ARV (EAs T, 2012 5 o]F
A, 3, 2005), 6(H)W WME=rt A5 ko Ho 7R E(0]FEe; A
-, 2005) 6(1)H WI=E o]&st] AR =%F At WA =S ot
T A 49k om WA AbEol] A8 Landsat TMIF ETM+S] DN #k2 3
59} -t} (Chander and Markham, 2003; Chander at al., 2009).

(Lmax)\ - Lmin/\)
( QCALmaX - QCALmin )

|

==

L, = X (QCAL— QCAL.;,) + Lyiny

La= WA = ZEIW/ (m2#sr* pum) ]

Lmax = QCALmaxoll A1 &-35A}F o L] =]

Lminx= &4 9] 691 W= AAHEL] 9 HAaghk
QCAL = 7+ S A°] DN %t

QCALnax = DN ©9] 2 A=Fshel 2o H Aol 11~
QCALnin = DN @912 AZF3ste H AEAL 4]

E 5. HAIS|E A=E0| AFREl Landsat TM 2 ETM+9| i ZF

‘?’] }\6] o(:)] /BL /}_]}‘1 LminA Lmaxa Qcalmin Qcalmax
Landsat TM 1.2378 15.3032 0 255
Landsat ETM+
] 0.0 17.04 1 255
(Low Gain)

(ZX : Chander and Markham, 2003)
Landsat-8 OLI 9144 @& A5 A5 2 59 AYP3AA 9 & o]&3sh
WA RS 18 4= 9tk oJ7]A A, BE A3 A4 Aol mEEE A
B A S AFE3F tH(Rajeshwari, A. and Mani, N. D., 2014).
L, = AQcal+ B (4] 5)

A = A=(0.000342)
B

QCAL = 7z} = Ale] DN &t

_22_



(2) AR =(LA)E o]l 838t AR5 (T(K); Kelvin) gt AAE

Al 43 A 5o A FgE AR RS o] gote] A REEE WSS ¢ Q. WAL
Azl A2k Alelo] TAAGES o]83sk NASAY A2 24 63 For
(Chander and Markham, 2003; Chander at al., 2009) K13} K2o| 3j<sl=

Landsat Z AlA H 4= ¥ 63 ZtH(Chander and Markham, 2003; Chander
at al., 2009).

T(K)=——— (2] 6)

—_

H 6 Landsat-5-7- 89 QMM & MM XESE 23 Al ALRE Hagt

T K1(W/(m2 sr um)) K2(Kelvin)
Landsat-5 T™ 607.76 1260.56
Landsat-7 ETM+ 666.09 1282.71
Band 10 1321.08 777.89
Landsat-8 OLI
Band 11 1201.14 480.89

(ZX : Chander and Markham, 2003)

2l golA Ao e AYeR(K)olmgE, AN (T)E Wkslr] 9l
Aol ol 273,155 W #HS AT 7).

7(C)=T(K)—273.15 (27)
1994 79 2692 o] A1 FHo] AAA dedl sEEH] thE ExRe] A x%

CEET F=oH(HEE, 2010). Ax 2% 5A A7) oo ti7] defel wet

Gl wesne 45 waesld: $at Qg Rold wukald A A
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(4] 8)
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19] x)=, NDVI

q

-

Z o
A0

2
Axz+ B

(Pearson's correlation coefficient; R)

35 &

P
T

Y

=2 #EAd B

]

el

hya
ar

3] %A1 (linear regression analysis)< 24|

(€]

L.

to] Wojse] Abu
A

S
1

HhgoE A
Eis

21.9C, 1994 7€¢ 269 25.5C, 20041 7¢€ 29¢ 22.8TC, 20149 8¥ 2d&
[e)

22.5Co|t}. wabA 1994
0.9C, 20143 8¢¥ 2d¢] <Akq

W] P-value”Z} 95% ©]
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<Abstract>

In this thesis, characteristics of three decadal (1984-2014) changes in
mid-summer (late July ~ early August) surface skin temperature and
normalized difference vegetation index (NDVI) derived from NOAA (National
Oceanic and Atmospheric Administration)’ s Landsat high resolution
satellite imagery (Landsat) across the Seoul-Bucheon-Incheon metropolitan
corridor and their associations are examined to reveal the impacts of
urban sprawl on thermal enviromments. To do this, land cover, NDVI and
surface skin temperature maps at four 10-year timing (July 30, 1984, July
26, 2004, July 29, 2004 and August 2, 2014) based on satellite imagery
with little clouds are analyzed. The impacts of changes in land covers on
urban thermal environments are analyzed through correlation analyses and
regression analysis between NDVI and surface skin temperature data for the
study period.

The analyses of Landsat satellite imagery demonstrate that for the
30-year period (1984-2014), urbanized areas have expanded by 19.8% in
Seoul, by 39.9% in Incheon and by 40% in Bucheon, respectively, while
vegetated areas have shrunk by 16.5% in Seoul, by 15.6% in Incheon and by
38.8% in Bucheon. The departures of surface skin temperature in the
urbanized corridors from that in surrounding regions covered with
vegetations have gradually increased for the study period from 1.1C on
July 30, 1984 to 1.7C on July 26, 1994 to 2.1C on July 29, 2004 to 2.3TC
on August 2, 2014. Comparisons of slope values in simple regression lines
between NDVI and surface skin temperature show that the sensitivity of
urban thermal environments to vegetation has enhanced as the urbanized
areas have increased in the study region. These results indicate that the

areas 1n the Seoul-Bucheon-Incheon metropolitan corridor with high
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temperature in mid-summer has increased due to the urban sprawls since
late 20" century. This study accentuates the importance of managements on
vegetated areas in the metropolitan in the context of the sustainable
controls of mid-summer thermal environments in urban planning and urban

renovation planning.

Key terms: urban sprawls, thermal environments, remote sensing, changes in
land covers, changes in surface skin temperature, normalized difference

vegetation index (NDVI), Seoul-Bucheon-Incheon metropolitan corridor.
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