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ABSTRACT

This study used Landsat 8 satellite imagery to identify land surface temperature (LST) and to create a normalized difference
vegetation index (NDVI) for Daegu City for analysis of different land cover types. LST for Daegu showed distinctive patterns
depending on the NDVI and land cover had negative correlations with LST and NDVI. In addition, urban and industrial areas
accounted for the top 20% of LSTs while forests and waters accounted for the bottom 20%. Forest areas had a high NDVI
value of 0.447, average NDVI values were highest for deciduous and lowest for coniferous forests. The results of this study
provide a better understanding of the role of vegetative cover in the thermal environment in urban areas which has deteriorated

due to climate change. This information will help validate urban planning policies that protect green spaces.
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A e oF 19~52C A5 Ao AW E3
ML= Qlste] AHoly AAHA] 5 =433t tiil 242
o} olAmE 2ol 2o AFHQ QiEo] st WA
o] ol wAolA Fe olsiel 7| FHis} A&dow
YERGAL Qi A9 Y FE2 91 Y= E19E I
E-2 YT (Albedo) Fho] Rot BgEAL AUAIE F5taL
IS T7HIA EA] 7S E0H(Voogt and Oke,
2003; Song and Park, 2019; Estoque et al., 2017; Hong et
al,, 2021) §HH, =], 59, 5P, QEAH|o] AL} 22 XA
X RASL 7] £0] 82Uy, Y¥HoL e}
AL Boto] M 788 WET T WS Hhe]
A7 AREE 7GR A Ul 5 v FE s
= a3} 9JtkJo and Yoshiteru, 2000; Park et al., 2017;
Aboelata and Sodoud, 2020; Hong et al., 2021).

TA9 g M-S 91Tt BS Wte R FesA|et
e agdimete] 24 9 B4 W A B0 B 5 &
AR o) ARHS HAgroR AAsts wAAY °
742 £Ho| -glo] Q= th(Meerow and Newell,
2017; Choi et al., 2018).

A3 w4 NS AW EAGHBYS T
W S Akt sl A7l SR Qe (Voogt and
Oke, 2003; Oh and Hong, 2005; Je and Jung, 2018; Byon
et al, 2021), EA|GHAYS B4 st AolA= 2
AZgA} o] 9e] 2ol3 o, AYBLE o83
of YHOE YYMEE FHSHIA = AT B
3] =8 % 1 Qr}(Park et al., 2014; Kim and Choi, 2014;
Kim and Yeom, 2012). Park et al.(2014)2 ZAFR] G 9] A
ALH SLEWsLE oot 2i TAXGS FHOE 2
E7h ASS9T, Aog Qg SEwst ANE Hels
%t Kim and Choi (2014):= A7} oA Qe +
29 Fopyo] %31, %A 9] AR o] §A51 3)
S-S AAEIH T Kim and Yeom (2012)0] W= 2| FH
2= EXo]gof met F3sH FiEe HdE Hol
o, A7ksh WAo] FA1ULE ARWLET £, A4,
S, 294 WHo] Solg4E AEULE} Hoprlet,

NDVI (Normalized Differe nce Vegetation Index, JTF8HIAA]
Sy A Ae) FRIES HekA oz Hotsl] Siat A5,
A B3 =E2HTE NDVIE o]83510] TAI G- A0
9lo], Aol Feior EAle] Geto] ojut TAE 71
=) Tetsiol 8 B} glrk. A|HERLES} NDVIS] ARkt
AE AR FES] AolA= NDVISF A HHSE= &
o] A= 7H1AL 2= HUEFTE Quan and Lee (2009)=

—
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AFA1S] NDVI®E AEHLE gro] WHlEshs, Ao
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< AXISI3ATE. Kim and Kim (2019)°]] Th=w ti+- AASAlE
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Fig. 1. Study area
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Fa7F flow, F4% 7|2Hst IAYsHA] 22 IS
$AC & sigit. 9 2ol Fote, AL} 7FE 7k
AIFRL 20174 7€ 279 & A9 A Ao E A%
skl £44Ql 2017 74 27‘“4 71732 5 E}_ H,
B2 264colui H 7)1 33.9T, A7
19.1C, Byt SF2 242 92 ‘*MIE SRRI=| AT

A EHEE(LST, Land Surface Temperature)r= 24 GAF
Yolelg astol AHe] LES 2 o2, 2
TLollAli= Landsat 919304 Alsohe G424 MHESE &
85}0] ARHLLEE AESYTHNASA, 2016). Landsat 9]
He A7E B 99 A 94 T2IAE & )
2 oHE YA =2 ;o Z 2013 2 Landsat 80| &
Rslo] B LA ok PHBIE A 715 E B
A3k, B @ 944 BAS Trsl] fe) 99 A
S5 9ok AFHS B9l AW JuRE Fold
olnl, #7508 A7 YSo| sissiel Aol §8o] &
ol5}t}(Park et al., 2016). Landsat 8 YA GARE & 117]9] il
g o]Rojx Oom(Table 1), 3 TE= 15m~100m
ot ePARE WEWE FyshE BAGADN,
Digital Number)2 AlZE7] wj&o] YAE Wl EAS
ol gsto] EAlo|iA] Ei HMAIER HE T NASACA
AFot= AP AA S ol-&sto] ARHZEE ALttt

(4 179] A, BE ARE|A] Aolu, ALLE 2
4 91519 Landsat 8 YA FAF dlo]g o] ¥i= 10, 11H
o|-gsta, MEHE AFH Jrdts 83t [4] 2]
£ 55to] ALE EAIUA(LA)E ol-§sto] W= vt
A, AELE 502 Wgto] /it BAUALA)
o} WYLEK) Aol] HAHE ol galo] JHUS £x
£ A4kt K13 K2& #5225 HAst= Algolth
(4122 9o BAE JABZLE e erolna
o AN2== W] fI5to] [4] 3]19] A4S ZF st
A, A ARH2E gho] =&

o

it o

LA = 4. Q(tal+B (1)

ANHEH 222 AMOSe| UA 24 715
K2
T(K) = ——&—— @
Ln (L—A +1)

degrees Celsius (C) 3)
Absolute temperatur

—273.15

()

2.3 HrstldxI=(NDVI) 1=

NDVI(Normal Distribution Vegetation Index)= 2]AJ9]
FErE AFHoz Yes AFRBA LR, A9
Bz d =X A= B £ SPUto]ti(Chen et al.,
2004). NDVIE= Q19| 4, $5209] o], 15, 4K Ex ¥
4 59 Mo Yehd 4 e HEo|Th NDVI ZES
“1014 19] Eelz B 19] k84 A4l wol
RES o0 AW} A ey W -10]
7V7Hg4 Aao] o] BEaA) grov] AggEEs}
2 Aoz Uehdrh, QeolelE o8k NDVEE 7|
T WSS 2golol APgeln), MR False
WY g o183t] Rt REolA Ao S UEE
ZA5t= A a2 Z-EFHGutman et al.,, 1997). Landsat 8
oJ4e] W= 4RED)S} HI= S(NIR)E o8] AH&ahod,
E 45 Q84 F4E Sl 485 TR, W
S A ST 450 AAS ¥ Bg Tt
(Table 1). NDVI gt& 4AbEsh= A2 oh2at 2t

Band5 — Band4

NDVI= Bandb + Band4 “)

Table 1. Characteristics of Landsat 8 band

Bands Wavelenth Resolution
(micrometers) (meters)

1-Coastal aerosol 0.43-0.45 30
2-Bluw 0.45-0.51 30
3-Green 0.53-0.59 30
4-Red 0.64-0.67 30
5-Near Infrared(NIR) 0.85-0.88 30
6-SWIR 1 1.57-1.65 30
7-SWIR 2 2.11-2.29 30
8-Panchromatic 0.50-0.68 15
9-Cirrus 1.36-1.38 30
10-Thermal Infrared(TIRS) 1 10.60-11.19 100
11-Thermal Infrared(TIRS) 2 11.50-12.51 100

(Sources: Landsat Fact Sheet)
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3. 4t A IH

H A= 20179 7€ 279 Landsat 8 YO 2 =35
g4} glolglo] gA Q] it 10, 11HOZHE d2 9
X

W& ol&ste] dTFIAI9 ARHLE(LSTE
A5k, HiE 49, SH-S B35 NDVI(H SRS
Zoto] FHLAE detote A+E APt

A AEHLEE 343 A7 g gA1Y 3
LT 2758C, AALLE 21.89C, L% 4245T,
R} 3.6308 UEHT AHEHLES EX 5 A
B i 39A = TAl 99 AHgE 227t 2, |
Fo o] ¥5d FHE ZALH FHE = AL
ZR1E 4= QUt(Fig. 2a). AXHLE FHS S5HOE r
o], BxZ ZIgt A} NEHLE A9 20% (34.55 -
4245C) A9 HiFE AZIEAFelH, k9 20%
(21.89-25.28C) A FL2 Aoy} shdo] HFHog &
x2S & 5 AU

f+GGAle] NDVIE =&3% A3 B NDVI g2
0.380, A2 -0.207, FHHF2 0.668Z YERSCE
NDVI EXE AmEd, Ao g o]Foj7] QLA 9
ol =74 veh i, s S4F TAAYY NDVI= ¥
< & ERIth NDVI g2 55328 Uwol, X5 &
/IgH Ay 7MY 2 S M Y 20% (0472~
0.668) 77+ AFAR| Qo] JFHox Faxo] Ut
SH 20% (<027 ~0.012) 3k 2 80| AFH 77
4 AARA AT} 2] o]FolX A|F &, ERSTE Ao
2 e

=g Al A 884. 1k HH o] thoto] iR T
FES 7122 R Z HERFEE HAHES BN
dtAE ERE 7I20E F T /88 T
(Table 2), 1504 AFA o] AA| A 9] o 58%E
A5t Qlom, AZSFARAG 17%, 5DAG 16%,
YA 2.5%, 24 1.8%, 59 1.4%, 2] 1.4% &= 1}
Elsith. EXmEE NDVI AHS §5to] EXHEXE
EREE dAAE UEAth(Fig. 2¢). B HAY EX]
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Fig. 2. LST, NDVI, Land Cover in Daegu city
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Table 2. Results of vegetation cover's LST, NDVI

Levell Level2 LST NDVI
Residential area 32.20 0.185
Industrial area 34.70 0.179
Commercial area 32.99 0.150
Urban Culture, Sports and
. 30.59 0.290
Recreation area
Traffic 29.71 0.281
Public facilities area 31.61 0.221
Paddy 28.56 0.390
Agri- _ Field . 28.48 0.386
cultural Facilities plantations 29.84 0.327
Orchard 28.38 0.406
Other agriculture 29.43 0.299
Deciduous forest 25.74 0.479
Forest Mixed forest 26.38 0.453
Coniferous forest 26.82 0.427
Grass- Natural grassland 27.97 0.408
land Other grassland 30.01 0.344
Inland wetland 28.46 0.361
Wetland
Coastal wetland 28.66 0.229
Bare area Other bare area 3091 0.251
Water Inland waterway 28.65 0.309

3R EXE fPERE AHELE HoghS AHEot
of H|I&A 3 Ayt AR (FAAY: 32.20C, FAA
9: 32.99C, LAY 34.700)2 71EF AAA QD 27
(30.01T), A(28.38C) +=(28.56C) &(28.48C) Hrt
oF 2~6C 7FF =A Yeheth E3 ZAX YO #HE
L= SPHAY(28.65C), AFH A9 (26.44C)E k= <F 4~
6C 7tg &2 A2 & & AT ojd|, A=A HY AL
A5 26.82C, TAY 26.38C, FAFSY 25.74C 0
2 =2 AH 2L Btk A7EE ARA QoA A E
A2k TYAY, AAAY, FAAY, TFAEAY, 9
gAY, nE5AY £22 =4 Ueyth YA G =
Sh-AA A, Z1ERERA], 1=, i, Y 202 w2 4
HE2E 2 7MY, 4R 9 0E9] P ARHESE
= AP >8> 294 22 A vsEdt
EFS 0EE0] B2 TAXGYSE 2300 1L, F
T4 HEOE o|RoX 5YA, A, A, 99 2=

7b 27 yetts d3el Al IS0k AR

AEH 229 MYIF| 24 &4 717

AT gho] th2 TER-Fo] vls dAH A Uertth

SEF EX9E ¥ NDVI g2 S50l 0.479
2 AL woH, YAl 0.150e= M WTh
NDVI £325 A=, A7I5kA| o] 7P ¥ Hatgh
< 7HAH, 2514 AZAIEAY ghol 0.290, wEA Y
0.281, T HAEAAY 0221, FAAY 0.185, FHAY
0.179, 44AY 0.150 £=02 Yttt FYAGollA=
e, =, &, SFEAAEA, ZIEAEiA] o' w2 3
7HA ) AFE 9] BF NDVIE 04472 &2 SEx
7 Zo& yepgon, A 1E9] B NDVI gt
AEHL2E k= 2 G- ad>Aded
«O = U

HG A A AL NDVI HE 4= oF 9797
£ IO E pearson HTIA £4 A} 07152 =&
Folugt FEEAZE e, {ogE2 0010/
(Table 3).

flo mu mlo

Table 3. Result of relationship between NDVI and LST

NDVI Sig. (2-tailed) N
LST - 715%* 0.01 977178

A EHLE}F NDVIZE 29 oA S Zhettal Bl
71£9 AgATLe} 22 X5 EH 2™ (Quan and Lee,
2009; Kim and Kim, 2019; Kong et al., 2015), A|EH-2
27} NDVIO| =24 JF= de=the A& ¢ o+ Ao
NDVI gfo] & A JL55 AP &elo] Fom, 20|
wol 24=0] i, HE vke AS Yulttt. o
e} NDVIS} A EA L} whlagths 22, NDVIZ}
e ¢S Holb AYUSE YYTES} 2L AE
0 ARELES RS AFE Holw, AR A4

YRS S5k B4o] gtk

»

a8z

7|39st 9 TASEE Qloto] EAIS] EQT A4S
ot Aok Zlo® JEn. 59 ZA9 AFHSTETF
FOMAHA, 7]&9] =9t T AAATRE FA o]
U A%E3 22 EEpAYes AgtEy FAyHog
A9 ARHLE AJ5O0F o]ojAr). o] 2AI7kA Hy

23 292 H2 BT Ao ololA, BTt A%
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