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Possibility of Urban Heat Island Formation by Lifting Green Belts:
Focusing on the Cases of Busan Metropolitan City, Korea
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Abstract

We analyzed the temperature changes in cities and regions due to the lifting of the green belt in Busan Metropolitan City. The
difference between the average temperature change in the summer surface due to the lifting of the green belt was analyzed in
Local Spatial Autocorrelation Analysis (LISA) for the two points in 2000, when the green belt was fully preserved, and in 2018,
when the recent record heatwave was recorded. Consequently, approximately 28.14% of the areas where the green belt was lifted
from the cluster map became a hotspot. In Busan Metropolitan City, the changes in the soil quality, resulting from the development
of new towns, creation of industrial complexes, reduction of green areas, and an increase in impervious areas due to largescale
housing development projects following the lifting of the green belt, lead to the temperature rise in the city, thereby causing urban
heat island phenomenon. This study contributes to the field by revealing that the urban heat island phenomenon can be affected
in the long term depending on the urban development project involved in the lifting of the green belt. In addition to its original
function of preserving the environment and preventing urban sprawl, the green belt can be a major urban planning tool for mitigating
the rising urban heat island phenomenon caused by climate change, which demonstrates its policy implications.
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o] A2 7FsAL 71X AGNS—HH)S F 18.157 ko™,
LA W) TAGE o] AlskE A ¥ 1.237 k'’
(LL—HH: 0216 km? LH—HH: 0.780 km?, HL—HH: 0.241
km’)Z UERSETE 2018'A7FA] FAkg Aol A A A S
o] AE F WAL 71.176 kI, LISAEA]oA S
2EE A5l frelelA] ke AYNS)e] HH-3 9
Ao vl o] A iAE Z oA 2551%S A F)
ok T3k SER ¢ 9] 200087 2018 it A FLEA =
546 CZ Yephgth

Fig. 404 & 7 o] APLAZHo] Al A el
M2 EAEA 0] YAE 7FsAo] skasto = el
th & AFEE2 Uitk GISTHEA 2, AR
A= A Gl M2 EAEES AT 78S
Adota & < ok HIE 7 A 7 vlae] shd Tkes)
T AR T 2EAE 548 Zlo] ofe} seA| A QIFA]

Temperature Rise Value
A region changed to HH Area (km?) between 2000 and 2018 (C)
Mean SD Min Max
LL — HH 0.5 8.03 0.53 7.50 8.56
LH — HH 11.5 5.94 1.77 3.38 11.4
HL — HH 0.25 6.22 - 6.22 6.22
NS — HH 52.5 522 1.51 2.66 9.58
Total 54.75 -
*Low-Low (LL), Low-High (LH), High-Low (HL), Not Significant (NS), High-High (HH)
Table 4. Result of GIS Overlay Analysis about RQ2
Temperature Rise Value
A region changed to HH Area (km?) between 2000 and 2018 (C)
Mean SD Min Max
LL — HH 0.22 7.50 - 7.50 7.50
LH — HH 0.78 7.27 2.74 3.70 10.89
HL — HH 0.24 6.22 - 6.22 6.22
NS — HH 18.16 5.46 1.45 3.28 9.58
Total 19.39 -
*Low-Low (LL), Low-High (LH), High-Low (HL), Not Significant (NS), High-High (HH)
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o o] WSS 1K o= BAE 4 9l LISA 418
283t A9E Yehd Aolrlel|, 1 7FsAe] BS sl
E 5 Ak /AR AR oA AAEAL e EA
NREALY 9] AAARE B A e sl =
Qg =AIGA F49 7FeAE Bl WEEHA ERIE
ATk Figs. 5, 6= FAFA A LAY sS4l S T3l
AAE TR APEARRIY] oAt

Fok o FHEME] A g Fat BAT s,
H2)E, thA2%s Yol oF 11.770 k] T2 =1
A= AT APEAY o], 20121 AFFA A ] FEAI
o] A=A AMFAHRETEA] AR 5 F4k
AT thA2s LLollA oF 0.82 km’e] TFEE JPFAH
FEA] Ao, 20051300 AFYA ] AfakA| &
Ho] A= At

T2t ol THERAE] AT AR R 24
3 25 NS 218 tivrRe] EX|TE Hglo] 2=l
o, A AAE EAAAE Bks o AA 3F A Y9
AFLET} AR dsEtes ERIE &tk FEE
ek A2 A FHEIAE] EAAL] A =4 9 SR}
- AR MFEAL o2 FFAZ W,
olgigh Wy} 4A| 7o) FE T Alge] S0iA7] A%
dol = =Afol| M2 sk gt YA S o[tk Hlolth

(a) After Lifting the
Green Belt (2018.08.)

(a) Before Lifting the
Green Belt (2003.02.)

Fig. 5. Satellite Photograph of Distribution Complex Construction
Project in Busan

’éu (N
(a) After Lifting the
Green Belt (2018.08.)

! \” SIEN
(a) Before Lifting the
Green Belt (2003.02.)

Fig. 6. Satellite Photograph of Eco-Delta City Construction Project
in Busan
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5. 20 U ZE
£ 7= APEAR S siAl7E siA] A o] opd 7=
A AYe RS SHATIEA, ME2 E=AEH

r e

P4 7Fs73S AYsA B8 O A, /A
A= AT 718 ZARIGe] IS TSAIE e
7FsA3E AUt s7lellE A7) Bkt ey, SR
o Y AL Qe 2L TAIGHS AT TS
U AoZ Ueisith 574 AHe] BAgAdA 0] =4
NS 7FSAITN 70l AR 2 SjA] HE o]
FE39 Z100A), 8] APt Ae e IHEE st
|2 ZAIR A ] Qe Wstolle F3gt AR tis)
M FE5AT7E Basith

MIAG A= 1 F2ol wel EX|o]g2] FA%%
HSLE 7RE < itk O 9 HER] 5 EAIg
oo} ZAo] Qa3 X9 A o]Fl = EAo]go] W}
7} 3A & < Aok I oits R, SR
24, ATA A, e 2 59 24 5 17
S AYARAEA 7} AES FEshe AFS W]
A% AREAZA W= = AT s SlE
A Exjolge] FAS WMslE 7t Iglal o) =4
bt A EAEAY 34 7S Adoh

MAAGH Y] 2L TAQ] FAXMS A4k 7], TA
o] A8 1AL B3 TARe] AAE B HE
£ 5o gtk e o] 9, BAAve) wet /AR
gL ke AlFHgRe 24 AA Bl Adae] o] o=
T vt ok NLARNES siAslaL tits Ao
SRS oplehs TANEAIRIS XIsiskA] 2 79 = v
SANGEE AT 7o) E=ok ol ARt ARdelA
AAA373-S FESiEEls TN S SRS #3)
SR ¢ A&7 kse M Ayt doial & 4 Q.

EE TA W e EXo] 8o HslE doA AxEH

£ AsAE Tk ey B dTe EAE 1

AAZ A3 FA Yo T LEHELE Bkt 3
Zlo] ofth. MIAGHo] A2 A9 EAIERE B
22X E(Sprawl) S o = At HollA, A g
of tial =AIAIE - AT N2 ATS AAE
ATH=E 2 A9 297t Utk ko= AT
A} =AGEAG 7k JAABAE T3l A = A7)
a3y, ool wig} AR A7 F =AGA ] FA
of| WA= Gl thist FHSE 15 AR F /PEAIRY
< AT Zart ok
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