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Analyzing Impact of the Effect of Greenbelts on the Land Surface Temperature
in Seoul Metropolitan Area

Kim, Hee-Jae*

Abstract: This study aims to analyze the relations among greenbelt, urban land surface temperature
empirically in order to assess the environmental effects of the greenbelt in the Seoul metropolitan area,
objectively. For this purpose, this study conducts an empirical analysis of impacts of greenbelt on urban land

surface temperature using a multiple-regression model.

The main data employed in the analysis include

real-time air pollution data, Landsat 8-OLI Landsat imagery data, KLIS data and Jip—gye-gu data. The major
findings are summarized as follows. NDVI has a negative (=) correlation with the land surface temperature,
and the urban temperature is high in areas with poor vegetation. The land surface temperature is low in
residential or commercial areas, while the temperature is high in industrial areas. The temperature is low in
green fields, open spaces, and river areas. it is found that the urban land surface temperature is low in the
greenbelt zone. In the greenbelt zone, there is an effect that reduces the land surface temperature by 1% on
average, as compared to that at the center of the Seoul metropolitan area. Especially, the center of the Seoul
metropolitan area, in a range from 0.6% to 1.9% of the average temperature, the temperature gets lower up to

approximately 3km from the greenbelt boundary.
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Atmosphere)] 3} 3] %=(Spectral radiance)Z,
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“44=(Band-specific thermal conversion constant)
£ 9H|gH(U.S.GS, 2015).
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2013; Mallick et al, 2013). 71 & Lee et al(2009)
9 AFolAE EAoNE 8% F FAAMA=
2571 sEEtARE APA T FHA A= FE
goa stgen, X AddAE stEhgitta
4247 JeET oA S EX 0] S 1A
2~®I(KLIS: Korea Land use Information System)
HolHE o]&ste FEHY EXoE&E A
FAAY, FEAY, FHAY, 54 € LE2T
o2, 3H, BIEAAYG R FEIFA ARG
o 529 A A FHd JHEGg AFA
2 Yehy O B Ao gGFo] uHE Fo
2 AdEo AgstA] Ut 54 4 LE2T
olz2y IHUMES AHRE FAST] fstd Ab
gstRon, sk IA sHE A adrt 9
T AR #AGHo] AU HIEA AHL&
vt EXol&A go] EAX YA o] F



24 EATEF M9 HM1Z 2020. 06

oA 7] W&ol flell sidstA = Ade Hl

A ABes dsgon, Nz A3
fo] EReE Bx @FN UehEe] A
Aje] wsl Yokt FA, & 52 Ueht Qe
AL g & 9

tHBuyantuyev & wu, 2010; MCKItrle &
Michaels, 2004; Mallick et al.,, 2013; Zhang &
Wang, 2008).

Agale AzGANA BB 129 E
o] drjexe] FIFE HIZIL Ao #AdEo]
AzZPA F= Zo] AFE AEsIF o, TA
5 45 E OE FHOE Agated Gt
= go] BEA 259 A 9FE FA=E=E
(Lindberg et al., 2003; Vieria & Vasconcelos.,
2003). AHE3 T wE LRl #HHE HEE E
2o A%, £29| WA, WAzl A% 5ol 3

Aw W 7 ABRBAS w8sd JAT Y
A2 AFS AT BRI BgesE

A A ¢ °J°J°l HH AZx F Foves 477t
5o TS F o2 Ao ALESH T
Ai-Serous(2012)= 71293 E=AIEE &
(el FaAAZ doa FH}ACH, L &
Shen(2014) =38k Hx]9] W37} iz ed st vl
SHslo] 2 9 F3 Ju FHEYET o
@A vl dEd gAl A girjedER
Q1 AR (PM,g), ©F&4t7F2~(SOy, ol4tstd A
(NO2), d4tsletai(CO)et 22032 A2 &
kst MR ARSSATH tr|e9e FASE
Hg4e A} AHF(014)A AL do]
Elo} 5Y3 Ao 2 F23ATH

Ao R Fed THUMETE ARW 259
X G 24817 Y8t Figure 494 7o)
JUME Y GubsE AMSstdon, odd
AAZE 7]1FCo 2 500m A2 TA R
F=d ko 747k 4km 7A€
ArcGISE o] 83t < aFABuffer)=
ou] Akt £ 4km AA - 3]
Zv Ae WEAYH 24 AFAY
X%ﬂo}oﬂl AHE3ET ol IYUHWE)
Ei‘: A Bde FF HAYE RuA

O

o o o et
ﬁﬁm{m:ﬁ

ot 10 | off ol of o |m

Dﬂ,érsh

o}
e JRMES} B4 R WA
@ 24 mgol AgH 5 9 Ay
= BAZS Uehn Aok FH5u5
oo A9 0144 99 g L =
£ 27 A& FATE 64T oW A%

o E of

il

flo B 4 o2t
bR o o

=8 2 WATe 2087°C FEL A
Ln= 2875Ce BEXE Holm Qth
T Ae FJATEE 02794 0_4731
P 0179 AWAEZ 3 9

o2 YEPH

M de 1> 24 %o

FEHA|

Figure 4. &

EXo]& QoA AA HAAT = FA BUA
o] zh= &L 64%%] ASE yEhon, g
Aol A% 3%, FAAGL %2 27 vk
o 52 8l e EFxdo]zo] WA AA AT
o 11%= UrEMOEl oPXdE 1%2 Yehgth =

3 umAAGe] Wge el AHE soz
e

A7 292 QAT WE9 A9 W+ 43926.49
Q1 /kni, & ‘?J_E_‘C 4634.43 JA/kioZ YEFGS
m, 4ke mole] RATH AxUA FE AT
ME AZGAZ Qe AATAA L2I0E 2
3 glE AAT Qe Ao Etes 17
T W 3882 AR AA AjH wA
b2 Ao eyt R580% AsE W
A2 AFel A9E Ao 030 2ARE 2
T 9 AT 9 Aoz U

drledel A% mARACMOE B

263.13ppme. 2 71 & o F£F& YEh
AE W, o} 347t (S0)7F Ho 318002 7}
S FAE 2t Qo

aYEES] A F=d JATE o 20%°l
gt IHWERRE dkm oA Hol T
A = sEd WE Ade FJAT oF 2%,
T2l AFAHL ofF 20%° WIEe A=
LFERS T

42 ENad ¥ Zn
JAES} A9 S4o] EAERLE )
AL gge BHNI g3 EIARA

25e AHa| Hol|(GB Distance Bands)
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Table 2. 7| =&AH &4
g B EEUR 542} kgt
T N (Mean) ;Seta';ﬁi:; (Min) (Max)
By EHeT 42558 2875 178 2087 3764
Aol AMR|G 42558 0.17 008 012 047
ESEETE 42558 064 033 0 1
FEEETE 42558 003 012 0 1
x| EEEETE 42558 0 0.14 0 1
olggel A 2 2EAT0[A WA b 42558 0.11 024 0 1
R 42558 001 007 0 1
E2RERE 42558 003 0.17 0 1
ool oI (2l 42558 4390662 4186641 1.00E-21 352147833
- DEUE(Qlfkn) 42558 4634.35 11274.17 1.00E-21 1218780.24
NEER HzHH + 42558 383 2009 0 1721
mEe9l oA T 42558 062 237 0 103
o M| (PMIO) XIS 42558 263.13 3537 104.49 37262
=0T 42558 7469 1175 31.80 12330
7|20l I MBIERNCORIF 42558 472 831 1921 57.9
O AFEFE 2(NOR)AI 42558 108.18 993 4856 15808
PR IA(SORAIF 42558 31.80 734 1262 8427
ETERE] 42558 0 0.15 0 1
35~ Akm(HI S 23 42558 002 0.15 0 1
3~35km(HIF 3 42558 003 0.17 0 1
25~ 3L HEY 42558 003 0.18 0 1
2~ 25km(H S 3 42558 004 0.19 0 1
1.5~ 2km(Hh Fkey 42558 004 020 0 1
1~1.5km(Hh Fikey 42558 005 022 0 1
05~ Tkm(L =23 42558 006 023 0 1
e 0~05km(L= 23 42558 006 023 0 1
ol JzldE 42558 020 040 0 1
0~0.5km(@I 23y 42558 005 02 0 1
05~ Tkm(@I 23y 42558 005 021 0 1
1~15m(el2rsy 42558 004 020 0 1
15~2km( @l 2Harey 42558 003 0.18 0 1
2~2.5km(@I 23y 42558 002 0.15 0 1
25~3m(eI 2y 42558 002 0.13 0 1
3~35km(eI 2y 42558 002 0.13 0 1
35~ 4km(2IZEY 42558 002 0.12 0 1
e 42558 020 040 0 1
(Multiple Regression Analysis)& ©]-&3te] 4 gL oudnh E AFodAe ZHL2E A4
SIATE B oA ALEHE WHes tE3] A4 205 AT #Fe TEHUTFE ALSAT. ol
Al 7 ®eol ARgsta e @Al F(Stepwise) EXATA WF @9 W tin FH2E
IHAEA HHE AFESEAT o] WHe W 1 o] WsleS B7] feltt
ol A A3t Z 3 A (Multicollinearity) & Table 32 XH =0 tigt FARY AHE
g 2% Aol Qo] 7[EY EA9 AASL Yok B 5y Mg 0582 F4
EAd Y = A 229 JAE UFE Ho] EHRsEe Ut B nygo] Mdieglo] ofF
AT A T |59t B A9 Aed 58%Y-S & 4 Ut
2y o5 2o B AFoqAs JHEEY =29 fig a3
=a+8X +e E FHulgk FA] f18te AAAFE AL
28 Be APa9l, Exo] g9l QAT S Rde NgE wae EsEn. e
T b= o aol e se L Qe AE wHAD AAAEE sAReZ &
= H i v e e gujg B9 #AAR AAAFIL & B9 A
HEE @9 T HMHE 5390 X, = 4% & o "ok LE7F 4.9% WE dolA= I}
LiEEA R gk | dEoln e % Qo] o] FH2EC FIe FEFS v =
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Table 3. XIEH 2ol o|X= & &4 Aot

LST: Land Surface Temperature

T B t-value VIF

Intercept 3434 74,05 #x 0.000

Aol Al | -0493 ~170.51 »x 1.541

FAHXA g -0.018 —12.77 »x 5915

AR HiXH|g -0.025 -10.63 #+ 1.934

EX| SUX| A M| 0.010 518 wxx 1.731

olgeel = 2 QEAHO|A HY H|E -0.033 212 o 3546

SHHHA H|E -0.014 —4.38 *x 1.269

H|EAIXS] d| g -0.047 2554w 2421

ol790l ‘Elljl:i_?_(‘ﬂ/km’) -0.00005 -137 1.114

DU E(Qlkm) 0.0001 15.18 w 1.228

Aol M= 0.0003 3043w 1.325

wEel WAtE ha 0.001 853 1.117

O|MHX|(PMI0) K| 5= 0.00005 806 *+ 1.143

2E(CYXIF 0.00007 386 1.322

rj2gecel U ASHERNCO)X| -0.00006 -1.87 1.685

O AEFEANOR)X| 5= 0.0001 25 2.080

oMM FA(SOR) R 5 0.001 2203 #x 1.303

35~4km(LH 28 0.002 1.1 1.915

3~35km(LH FEHEh -0.003 -1.98 2.166

2.5~3km(LH 7L+l -0.006 -38 2.339

2~2.5km(LH FEHEh -0.009 5.6 2577

1.5~2km(LH FE8Y -0.010 589 2640

1~1.5km(LH F818H -0.011 —0.95 e 2994

0.5~ 1km(LH524eh -0.015 ~0.63 wx 3301

0~0.5km(LH F24eh -0.019 ~12.27 #x 3378

JBME JRIME -0010 707 #x 8.302

2¢k 0~0.5km(<| et sl -0.004 26 = 3127

0.5~ 1km(2|2eteh -0.010 .34 2918

1~1.5km(l2HesY -0.007 4,05 * 2.680

1.5~2km(&| 2HeteY -0.007 4,28 *x 2459

2~2.5km(2l2eteh -0.007 379 1.980

2.5~3km(2l2eteh -0.009 454w 1.729

3~35km(2l2etel -0014 —6.96 1.750

35~4km(2l=eteh -0.015 ~7.38 #x+ 1.680

T oHX|A -0.016 —11.27 8.147

R-Square 0.5826
Adj R-Square 05823
nék H A EA|L|-|_|_7(|01 **p<005 H*p<000
A% et 27} 14%, A %2 =7} RolAE ARE 21
EX]Olo&‘ﬂgl A5 AT FANG A2 e Row EAHYT

Mlgol BAHCR folmd B9 AAE 2z A78Rle] A TEUET}F & AddA
oul FAAY Ao 1% FUES L2 BARew fANY Al A 2 AT

1.8% Y& Aoz yelgon Adxy w3y
& JA FARGI IR 1% F7MdeE
LEE 25% $& FAZCE Fvd H(H)

BAE 21 9E oz Hebske gl el
A% B wgo] Ee AelN FHLEG §
Ades felrg Awel WAE 2 gl 4
ATY FYAS Asjol 1% S1ed eme
1% WopAt ACT et WA 2 9EA
soj st S A Bg BT FAHCE F
guist Rl BAE 2L Qo] HA L oF
zojol sk AAG] Aol 1% F/B5E

4 =
Uz AL EARNOZ Roud Az EA
Hi’it}. 1%%‘57} 1%% solETrE 2EE

Of

<)
pE 7—3% Hffﬂoi%ﬂxu =543
2ol AzPA 7t AELE Fool FAH #
g ka1 AW BAE 2 e Ao
Uehd W ol= AlzfdAlCAM AFE Akl A
ae i Fow wudn AT
3|
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o gReEs FAHCE felud Fhe] w
AT 23 Qo] AR AF Wt LEFS
of FFE PN WARFT B AGe|A A
ELE7h 4EHs Ao B HUth AAT
Uy nx27F U] soEFE Ax2E+= 0.1%
Hshe o2 ekt

W7o ool A% vANACMYS} 2

(03, oF&A7E2(S07F TAARJ] FY8E 2t
AW FAE 22 Qo] ol trjed EH9
TE B2 AYA AxRLEI AEdte A
o2 vepyt a3y g4ksteA(CO)et ol4tst
HA2NNO»e A5 BAAHSRE Fou|stA e
S PAA Fe= ASZ YEpgt mEtA A
MAHAPM )} 2E(0y), ©}F34t7E2(S0)EH o]
g &g F71E writ Axe=s 27 0.005%,
0.007%, 0.1% =2 A< & ¢ Yot

A gt e 2 B Ao AR IUHE XA
oA BAZHSE FAS Z3 F(-)9 #
AE Zta o] JHUWE A oA ZHLXE7}
1% Z4asts B37F e A= YEyt. &
3] JHUWEE FAHSE EA9 yiel 9i9
2ELABIHRE FolRy] g A dw|
(Distance band)d &4 Ay JHHENA F=
A NEYEe] 3¢ AAZEE 3km 712 B4
A FoAE 2 RO TAE 2 o] F
ZRFE AAE EAWE BlE] ok 0.6% 4]
1.9%9 &% ZAEHR7F YEluE Aoz B

o=
T

H9d. 22y 3km o] F2E FAHoR Fef
ol et gavt dEtA ge gez ¥
Heo] $=d WEPgost JUBEe] o
SEZA7l o 3km AEAA Qe HOE e
sk £ FEA PG A9 LEgh

b Qe AOE UEst FEA %A 3
02% 0.7%0A4 15%°] ZA&EHATF e AL

2 Yyt =3 JdWEZRY 4km A o]
AR FEA A YoM E FEH UEA G
1.6% 2%7} Zastes A2 et

Figure 5= $lolA 4% 2d3s =4 H
o 255 o83ty A 2= gAE Zds
Aot ZHAWE o= oF 0.29Ce 48
e Holx 9oy, TUWE HANAN F=d
yWeago g 242 500m 99 E 0.55C, 0.4
3¢, 0.32¢C, 0.29C, 0.17C, 0.09C =& Zzt A
£ Ho|tiy} J¥MEERZRY FEd YREHFo
2 35km HHE 2d9E 93 a7t yEk
UA &3 238 0.06C Fedts AL 44 9
Atk FEA gAY WFoZ gkm 71A
0.12CollA 0.43Ce a3t 4kmE Hojd
QoAM= 0.46°C Zradts Ao 2 JElT

3 Z-EETE AEH

S AFHOE BA = FE FHL
. et THAAES} A&LIbs
g o223 HAIYATFE HEINY, o
%3] 7] &4 (Multiple Regression) 23S o] &3}
JUEETE 2A9 AREH 250 e IF
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