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Relationship between Urban Environment and Local Temperature for
Managing Urban Heat Island Effect in Neighborhood
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Abstract This study aims to offereffective policies for managing local temperatures and reducing the heat island
effect by identifying elements that affect local temperatures. The three elements of natural environment, land use, and
land coverage were first selected, and then control factors were applied,including season, weather, and measurement
units for wind speed. In order to analyze these factors' relations to summer temperatures, an integrated model was
developed, and an analysis was conducted of the urban heat island reduction effect of elements impacting local
temperatures.The analysis used nationwide weather system (AWS) data from July and August 2007 and 2011-2016,
land coverage data provided by the Ministry of Environment, and land use area data from local governments after
rearrangingthem based upon their falling within a 500-meter radius (0.79km?) of AWS measuring points. The study
results show that the natural environment, land use, and land coverage all have a relation to changes in local
temperatures.Natural elements have the greatest impact, and land use hasthe lowest. The results could provide basic
data for establishing more effective policies to mitigate the heat island effect and strategies for enhancing the
sustainability of cities.
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Table 1. Classification of Variables by Models

Models Classification Variables
1 2 3 4 5 6 of Variables
Temperature
0o oo oo o Commol Moisture
Variable
Cloud
o Natural Altitude
environment Wind speed
Residential
O 0O O O O O Landuse Industrial
Traffic
Public facility
Rice paddy
00 0 0 o Agricultural Field
area Greenhouse area
Other agricultural area
Broadleaf forest
0O O O O Forest Coniferous forest
Mixed stand forest
Natural grassland
O O O  Grassland Golf course
Other grassland
Inland & costal wetland
Wetland Lighted area
o O & Other dry land
Waterside Inland water
Marine water
O O O O O Dep e_ndent Micro Temperature
Variable
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Table 2. Descriptive Statistics by Variables

Variables Variables Ave. | SD | Min. | Max.
Temperature( C) 13.1 | 1.7 0 17.1
Control Moisture(%) 680 | 79 | 0 | 87
Variable > - -
Cloud(%) 77 | 132 0 54
Natural Altitude(km) 0.15 | 0.22 0.002 | 1.67
environment Wind speed(m/s) 2591 1.0 | 06 | 6.1
Residential(km) 041 | 03 | 0.1 | 1.0
Industrial(km) 039 | 02 | 0.1 | 09
Landuse
Traffic(km) 038 | 02 | 0.1 | 09
Public facility() | 040 | 02 | 0.1 | 1.0
Rice paddy(km) 035 02 | 0.1 | 1.0
Acricultural Field(km) 037 | 03 0.1 1.0
gn;l:aura Greenhouse area(tm) | 037 | 0.3 | 0.1 | 0.9
Other agricultural 040 | 03 | o1 10
area(km)
Broadleaf forest(km) 0.11 | 0.2 0 0.8
Forest Coniferous forest(km) | 0.12 | 0.1 0 0.6
Mixed stand forest(km) | 0.08 | 0.1 0 0.5
Natural grassland(km) | 0.02 | 0 0 0.3
Grassland Golf course(km) 0.11 | 0.1 0 0.2
Other grassland(km) 0.03 | 0.1 0 0.4
Inland & costal 0.03 0 0 03
wetland(km)
We;a“d Lighted arca(™) | 002 0 | 0 | 01
k 2
Waterside Other dry land() | 0.04 | 0.1 | 0 | 06
Inland water(km) 0.04 | 0.1 0 0.4
Marine water(km) 025 | 02 0 0.8
Dependent . o
Variable Micro Temperature(C) |23.39 | 104 | 2.3 | 32.8
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221.41*

22

419

-0.0097 | 0.2845
147

17

424
13.02%%

14

427
8.62%*

430
0.1736 | 0.0359 | 0.0513

29.68**

0.1978 | 0.3714 | 0.4073 | 0.4586 | 0.4476 | 0.7321

Classification |Model 1|{Model 2|Model 3|Model 4|Model 5|Model 6

Table 3, Comparison of Models

L

L

RA17F oF 20%7he 7 Lebe)

gl

=

Abe}7| &8sl A8 A10E, 2017
A=)

RIES

o

gl

k]

I

H

adj. R

il

T
!

A &

TR

<

A

B!

o:

dof =}

o]

Input
Independent
Variable

Number of

gl

H R?9) W3l 3.59%0]1, F

&

o =
T,

bol 77

9

AR el v

Ho
Ho

Freedom
Freedom

<0.1: ¥, <005 * <001 **

1Degree of
2Degree of

5.13%

o
A

-2 A,

S

R'e] vz

=)

A

e

)

dAEst7] 9

=
=

SHSATE.

o]

3, 557
HE

Ty

o]

=
=

otk 7)) AT

o
o
ol

o

T

)
——
o

o

—

Table 4. Comparison of Models

] 4586914 44.76%= &

e

2R1004462621311819112
N YR RN R IE SR R R EIEIRIEIEIESE
R R A R R R A N S I A S
® [|[C|IC|IO|IO|IC|C|O|C|C|o|o|o|Io|o|o|o|c|C

XN || || |ld|lw|cn|[O | —|wv|lwv| ||
~ NN~ = —~=|—=||AN|~||COC|| OO
A R EHEERIEENEEEE

Sloloclo|c|c|c|c|c|s|d|Id | |c|clo|s|s
Zlzlglelxlelelzlaleltlele| x| ale|x|ele
WAAAAAABBBBBBCCCCCC
2
2 slel=|2|~|2|~|2|=|2|-|2|~|2|~|2|~|2|-
Wa
&
g . > > . > > . > >
sl 2| 5| E| 2|2 E|l2|T) ¢
| < |S|8| < |S|d| |c |4
e % .
& Z 5 g
= = < <
T 0 o W G
m B/ o of
| B A,:.HE
A = wo 7
f Y a M
i o 7o ©
Y maE " AR
) o S o
& B oo ﬂﬁo%
=K ARy me
< OEW_E duﬂoﬂ
‘QH O X ]_,_Al;o

o % i

T Sy T M
S, = Y
ok - z‘#o4 oy
TEE ST T
e R E -
o ‘u| —~ X
i =y z
B = =T w =
o = X X

2 H =& M
i a o o) wm
T M X P 2R < =

*MMWS: Measurement Method of Wind Speed

812



3]
<r

F ZRA 2=t A Y] B

% 9

<499 =AEHEE

0
lp

u

Ho

2220182 iAo

o
yu.

A W] Ak

%

2t

2

¢+

W, %7 "olAE Aoz o

qs

=
°©

g} =7}

37} o

=

1
=

Fo] eEE Az

& Z7p} AR

3L
o

ol

Aahe vt

- 3ASith o

EAAE R A QoA Rl e] Aol o]

X

2
R

A w]A]
o

9]

o). ole} vl

=35
4
o

e

ol Q114 vl

S}
o

AE A&

Sl

7b FAl Qi A A e EAMA 24

o &

CFD(Computational Fluid Dynamics) A &d|o]4

&

o

o
el
loH

]

3]
—_

o

]
ofp

)

dl,

=
=

e Ao 1}

7}3]

I sk #A7} ek

3

=
°

2 IR L%57} 0.15

o

F, AEAEA 7L 5

7}3]

=
[e)

o, A=}

s}
=

w

o H

2
T

1 e 1}

= HFo] A7) WEol 2]

3

oA 4]

of dexldiz F7Ag weA A

=
o

A5k 7]

A7t Bage AAEtn & 4 ok

@ 4 g9k

OO0 3

1A =

9]

37} F7A9) 176 1)

Soll thad w, s

WX 7} 452212 718 2 AGgoz fon|

A sk

9|

Ml

Xo

7}

2

-0 AFHS 1452

[e]
ze

1, Z7]epA ]

of

)
—

g7

o, 4.522 Ao 2E7} Yol

7+

@ o

oy AR 7IE o] E5lA A7

T
X

171

3

o] I MFES A

i
1o

i

N

813



FrArely|aaksl B A1 A105, 2017

Table 5, Result of Regression

Modell Model2 Model3 Model4 Model5 Model6
Classification Variables Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
(SE) (SE) (SE) (SE) (SE) (SE)
T - 1.4782" 1.7199" 1.5419” 13789 1.4102" 1.7621"
crmperature (0.0148) (0.0211) (0.0371) (0.0112) (0.0121) (0.0192)
Control Variable Moisture -0.0021” -0.0032” 0.0019” -0.0033™ -0.0017" 00028
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Cloud -0.0002™ -0.0002” -0.0002" -0.0002"™ -0.0002” -0.0002"
| (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
-0.0054"
Altitud
Natural e (0.0002)
environment X 031097
Wind speed (0.0576)
Residential 311217 4.1387" 3.1143" 2.7429" 2.1436" 3.1113°
(0.9243) (0.8761) (0.8712) (0.9032) (1.0233) (1.5472)
Industrial 2.0002 311507 2.0139 1.7635 1.4011 2.4835
Land (1.9986) (1.7181) (1.5412) (1.6537) (1.6521) (1.6204)
anause o ¥ 0] *
Traffic 444197 82119 5.0183 5.3629 3.02147 5.1025
(2.9315) (2.6921) (2.0373) (2.7042) (2.6034) (1.3186)
Public facili 1.8014 5.0010" 40138 40535 297617 2.1241
e tacility (1.6599) (1.6212) (1.2088) (1.5241) (1.4012) (1.5342)
Rice padd 4.1290” 3.0143" 3.0921° 20218 -0.3627
pacdy (0.5110) (0.5440) (0.60110) (0.6875) (0.5307)
Field 3.0153" 132727 1.1542 0.1523 -0.8673
) ! (0.7912) (0.7538) (0.8012) (1.0025) (0.7621)
Agricultural area = = P * =
Greenh 9.0972 8.1776 8.1098 7.2124 45221
cenhouse area (2.3101) (22113) (2.2018) (2.2416) (1.7021)
Other asricultural area 431247 3.6302 3.3121 2.0931 1.4504
S (2.7919) (2.4309) (2.4318) (2.0124) (1.6943)
Broadleaf forest -5.1055" 49996 -5.8774" 2.2018™
(0.6453) (0.7547) (0.7112) (0.7021)
Forest Coniferous forest 0.1027 -0.3471 0.8722 -1.5299
(0.7872) (0.7062) (0.6043) (0.6722)
Mixed stand forest 0.4974 0.2411 0.6152 -1.58457
(1.0014) (0.9864) (1.0312) (0.9367)
Natural and -11.2130" -13.0213" 0.2421
atural grassian (4.0210) (4.1471) (3.2721)
12.1004 11.2965 1.8285
1 It
Grassland Golf course (8.3114) 8.7171) (6.2102)
T
24213 -3.0296 -1.6732
Other grassland (1.6917) (1.7425) (13211)
-
0.1631 2.0687
Inland & costal wetland (1.7822) (13211
. 17.9761 -5.6062
Lighted arca (1.4114) (15.2122)
Wetland T
-1.4317 -1.6211
& Other dry land
Waterside (1.63362 (1.0328)
Infand water 3.5200 0.1211
and wate (1.8318) (1.1502)
Marine water -1.7721° -3.00217
(0.8973) (0.6344)
Constant 23.1129" 25.3016" 27.5210" 27.8742" 28.1287" 30.1857"
onstant (0.1298) (0.1874) (0.3044) (0.2896) (0.6020) (0.4821)
F 8.61° 17.24" 19.99™ 16.23" 12777 37.24"
adj. R? 0.1978 0.3714 0.4073 0.4586 0.4476 0.7321

<0.1: ¥, <005 * <001 **
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