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An Analysis of Temporal and Spatial Characteristics of the Urban Heat
Island in Busan
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Abstract

The temporal and spatial characteristics of the urban heat island was investigated using near surface temperature data
measured at 3 automatic weather stations(AWSs) in Busan metropolitan area during the 2-yr period, 2006 and 2007. Similar
to the previous studies, the urban heat island in Busan is stronger in the nighttime than daytime and decreased with increasing
wind speed, but it was least developed in summer. The annual mean intensity of urban heat island were 0.3 C at Busanjin-gu
site and 0.5C at Dongnae-gu site in 2006 and 0.8 C at Dongnae-gu site in 2007. The maximum hourly mean urban heat
island were 1.2 C at Busanjin-gu site ranged from 2300 to 0100LST and 1.47C at Dongnae-gu site in 2006 and 0.9C at
Busanjin-gu site from 2300~0100LST and 1.6 C at Dongnae-gu site at 2200~2300LST in 2007.

KeyWords : Urban heat island, Numerical simulation, MM5

N = S} Ee4E Hrh 2 AH9w BN E 2 AoR UA
Qdet, A4 AAF o= st HhE Al A 7-$-ere] s
A 4 A7) B EASE Ao DDA gre we] XA 7} uebd 4 Qo] mA Ao o] A 593 ule o] <87
wrh 7]@o] Frh Ao A A ghrh, mA A o] welAe @A Eo] 7] ed BAe] st B4o] AE e} th2 A |
3 oulmele] 1eo] §7128 BASH: ol T BAE EAY B 4 k. o]= lsto] EAXelo] Rk E ty] e A4
#(Urban Heat Island) ©)2}7 @}, asbdo e £ @ of walsly] = g},
ox o] VleARA RHHE HAELE F2 FB Qi 2 AFolA Hxelo] mAAH AFS Tetalr] 9ish
ulgto] kgt W] ojghol ZebAl e ol Aol oksla  of A 29 el AWS 9] 200617E AIZHE 71 2%
Aed we AdolA ¥ Bk 7P 2A Uit SHo]  ARE ojgsie] EAAH FEE wolaieh, E 2AAY 7
Qle} =7h e Al 2e ARk MM5 7 mEe et

A G A A ofu A H 9 WA whef T EA A0 FAAQ RS who} sgiet,

YR
o} o 4] WA e Al o] M Ho| T Ho] FTE

o] AL, IR FF o eRbE o] do] Z=A A oA =
7] miEol vebdth &, =AAQ Y QT 9 A B

Aol W Y 9 AF ol o7t AT L ), A= §

e

Lo

o L , ZAF ch Xl
T8 ofat AU ol o] sk, mHie] AH A Hol e
A % o) =0 o = o] %
W 3 glof Al9] ZuFatel o] Zjo] So] dlo] W 4 lrk. = 71 G 2 12709 AWS T sz o] Apo] 7}
: o s e WS Al sk, B4 W AG OB FHY 4 9l 3
NQHEE) 271l GIE AL wole ofe) A p g o T AR 4
=2 A S i b T Z
om, ani Aol wel BRI0] 9, ek A w1 BRI 1 Table 1. UL U2 A 1
: s o 27 AR 3 BYF 2YAR HYNE 83 m, 18
4 sl A S BE R WAL gtk o] FAAE g T R S ST S AR AR 83 m, 18 m
of 9xska glom, Rlo® AR AW UY ZYr=

i E
ZQ 3 AL wAo ol ot ol EA| 7} =41 o5ty
TR AN L SRS, sy = 9175 glek, BAMA o o] EX UM BEE

%
]
L
i
—
Do
B

2

t Comesponding author. E-Mail: dou777 @busan. go.kr
Phone: 051-888—-6816, Fax: 051 =757 2879



kA of B4 GH A

Table 1. The list of AWS for investigation.
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ID Elevation(m) Description District
Ul 83 AWS site, Busanjin—gu Urban

U2 18 AWS site, Dongnae —gu

R1 12 AWS site, Ilgwang Rural

129 1204 1292
LongtudelE )

Fig. 1. Locations of AWS for investigation( ®) and Busan
meteorological observatory( m).
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Fig. 2. Land use classification map of the Busan metropolitan
area
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Table 2. Monthly mean temperature at each site, 2006. (unit : C)

ID 1 2 3 4 5 6 7 8 9 10 11 12 Mean
Ul 3.4 3.6 7.7 124 17.2 215 239 279 212 194 121 5.3 14.6
U2 3.6 4.1 81 118 17.8 221 241 281 212 194 122 55 14.8
R1 3.7 4.2 84 132 17.0 211 235 267 205 180 112 4.6 14.3
Busan
meteorological 3.9 4.0 80 122 163 203 226 275 213 200 131 6.6 14.7
observatory
AT, (U1-RI1) -03 -06 -07 =08 0.2 0.4 0.4 1.2 0.7 1.4 0.9 0.7 0.3
AT, (U2-R1) -01 -01 -03 -14 0.8 1 0.6 1.4 0.7 1.4 1 0.9 0.5
Table 2. Monthly mean temperature at each site, 2007. (unit : C)
ID 1 2 3 4 5 6 7 8 9 10 11 12 Mean
Ul 4.2 7 87 134 182 21.1 238 274 226 169 9.4 4.2 14.7
U2 4.7 7.3 9 14 197 222 246 28 229 17.8 105 6.2 15.6
R1 3.7 6.1 8 132 185 21.1 236 272 224 173 9.8 6 14.7
Busan 9.1
meteorological 52 7.9 132 17.8 205 228 267 229 183 119 7.3 15.3
observatory 07
AT, (U1I-R1) 0.5 0.9 1 0.2 =03 0 0.2 0.2 0.2 04 -04 -18 0.0
AT, (U2-R1) 1 1.2 0.8 1.2 1.1 1 0.8 0.5 0.5 0.7 0.2 0.8
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Table 3. Hourly mean of Urban Heat Island intensity at each site, 2006.(unit : )
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1 2 35 4 5 6 7 8 9 10 11 12 13 14

15

16 17

18 19 20

21

22

23 24

Ul-R1 12 11 1.1 1.0 1.0 1.0 1.0 09 0.3-0.5-09-0.9-0.8-0.8-0.7-0.7-0.8-05 0.0 0.6
Uz2-R1 1.1 1.1 09 09 09 0.8 0.8 05-01-06-08-05-02-02 00 00 00 02 0.6 1.0

0.9
1.3

1.1
1.4

1.2 1.2
1.3 1.3

Table4. Hourly mean of Urban Heat Island intensity at each site, 2007.(unit : )

1 2 3 4 5 6 7 8 9 10 11 12 13 14

15

16 17

18 19 20

21

23 24

Ul-R1 09 0.8 0.8 0.7 0.7 0.8 0.7 04-03-09-12-1.2-1.1-09-0.8-0.8-0.8-07-0.1 0.2
U2-R1 14 14 13 12 12 12 12 0.8 02-02-03-01 02 03 05 05 05 06 09 1.3

0.6
1.5

0.8
1.6

09 09
1.6 1.5
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Fig. 3. Monthly and hourly distributions of Urban Heat Island
intensity at each sites, 2006.
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Fig. 4. Monthly and hourly distributions of Urban Heat Island
intensity at each sites, 2007.
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2000LST 12 November to 0600LST 13 November,
2006.
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