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ABSTRACT

With rapid urbanization and reckless urban development in the 21st century, the urban environment
has gradually gotten worse, and urban heat island effect has been dramatically intensified. Thus, the
importance of street greenery that can mitigate the urban heat island effect has further been highlighted.
In this regard, this study was aimed at selecting suitable plant species for street greenery to reduce
the urban heat island effect. Towards this end, five roads located in Seocho-gu, Seoul were selected
as study sites, and plant species composition and difference of surface temperature were compared and
analyzed in relation to the light transmittance. The street with the greatest temperature difference is
Bangbae-ro(Platanus occidentalis). On the other hand, the road with the lowest temperature difference
is Nambusunhwan-doro(Metasequoia Glyptostroboides). The effect of temperature reduction was found
to be associated with light transmittance.Bangbae-ro(Platanus occidentalis) with the lowest light

transmittance showed the highest temperature difference and Nambusunhwan-doro(Metasequoia
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Glyptostroboides) with the highest light transmittance showed the lowest temperature difference.

It is analyzed that there are most differences in temperature when the amount of lights coming in

between the crown is small. The temperature reduction effect can be obtained by planting deciduous

broad-leaved trees. Also species with dense crown and broad width of crown will be able to maximize

the effect of temperature reduction. In future studies, it will be necessary to expand the other species

of trees in the street, and analyze the germicidal trees and shrubs as well as the differences in the

packaging materials

Key words : Heating island effect, Street tree species, Temperature diflerence, Light transmittance analysis
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Table 1. present condition of Seocho street tree

Tree name Quantity | Ratio(%)
Platanus occidentalis 5,121 35.02
Ginkgo biloba 3,077 21.04
Zelkova serrata 2,814 19.24
Ghptosmototies | 1% | 878
Aesculus Turbinata 759 5.19
Quercus palustris 522 3.57
Sophora japonica 474 3.24
Prunus yedoensis 324 222
Ailanthus altissima 180 1.23
Chionanthus retusa 66 0.45
Liriodendron tulipifera 3 0.02
Total 14,624 100
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Street name Survey site
\
Gangnam- \\\,
daero ~
Nambusunhwa N
n-doro RO

Banpo-daero

Seocho-daero

Bangbae-ro

Figure 3. Survey site location
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Table 2. Present condition of roadside vrgrtation by street

Representative Planting Tree Tree Planting
Street name Land use species type height(m) BDH(cm) wide(m) |interval(m)
Gangnam-daero  |commerce | Aesculus Turbinata multl-laye.r 4~5 9~14 2~3 3~5
green Strip
. Metasequoia  |multi-layer
Nambusunhwan-doro | business . . 9~12 20~25 3~4 5~6
Glyptostroboides |green Strip
Banpo-daero business | Zelkova serrata mu1t1-lay§r 4~7 15~24 4~5 5~6
green Strip
Seocho-daero business Ginkgo biloba |single-layer | 9~10 20~25 4~5 6~9
Platanus multi-layer
Bangbae-ro commerce Occidentalis  |green Strip 8~11 40~54 5~6 6~8
ol gFolm, LYt AAsle] dovl, #1 urh Atk YT LwAolut e LEAol}
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Table 3. Surface temperature differences by street (unit : C)
Treename Gangnam-daero Nambusunhwan-doro Banpo-daero
Survey tree Aesculus Turbinata Metasequoia Glyptostroboides Zelkova serrata
Measures
1 2 3 4 5 |mean| 1 2 3 4 5 |mean| 1 2 3 4 5 |mean
Points
1 1912221 |25|22|22|13|15|14|16|15|15|24|21 23|23 19|22
2 181414122 |18 171607 |11 121612 |24 |23 |23 |24 23|23
3 2012024221921 1308 |11 |13 |11 |11 25|26 |24]|25)20]24
4 2018120201619 13|12 16|11 |12 |14 33|27 |16/|25 19|24
5 1812012223 |18/20| 1711|1613 |11 |14 |25|24 |19 |22 32|24
6 2212412912624 (251512 11|16 |14 |14 32|31 (31|33 3132
7 22120212423 (2211091213 |11 |1l |19 |17 |15 21|16/ 18
8 15/12(1820|18 |17 |10 L1l | Ll |14 |13 |12|23|23|23|20]|22]22
9 2712531282527 |11 |12|07 |14 |12 | 11|16 |20 |18 |17 21|18
10 181232021 |17|20|17]14|14|13]09|13|19| 18| 18|20 17|18
Mean | 1.91] 20 [230/250/233]2.11]1.29({1.17 139|162 | 1.65| 1.3 | 2.4 | 2.3 |2.22|2.50|2.53|230
Treename Seocho-daero Bangbae-ro
Survey tree Ginkgo biloba Platanus Occidentalis
P Measures 2 30 4 5 |mem| 1 2 3 4 | 5 | mean
1 1.7 2.0 1.8 2.0 1.7 1.8 32 32 3.1 32 33 3.0
2 2.7 26 2.8 2.6 23 2.6 29 30 27 2.8 29 30
3 25 2.6 2.0 22 2.3 2.3 32 32 29 2.8 29 30
4 23 2.1 24 2.5 22 23 3.0 32 2.8 30 30 30
5 2.7 25 3.1 2.8 32 29 3.4 34 3.1 34 30 33
6 22 3.1 2.0 24 23 24 29 3.1 29 29 29 29
7 19 20 1.7 2.0 1.6 18 32 32 3.1 29 32 3.1
8 22 23 24 23 2.1 23 29 3.5 32 34 29 32
9 2.1 20 20 2.0 19 2.0 31 29 30 3.1 29 30
10 19 1.7 18 19 1.7 18 32 35 34 32 3.1 33
Mean 213 | 236 | 236 | 253 | 252 | 230 3.1 309 | 298 | 316 | 323 | 3.06
ur e A% 39 @ 5 Aotk wEdE 4. SEEN
AETY 24 An A4 PAFERLL Ldmoy  hRSe] Ao A% LEdjolsh FARD
nifday 2 FA g B3 Ay bl 29 S35 (Platanus
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Table 4. Light transmittance analysis by street

(unit : mol/m’/day)

Treename Gangnam-daero

Nambusunhwan-doro

Banpo-daero

Survey tree Aesculus Turbinata

Metasequoia Glyptostroboides

Zelkova serrata

Measures|

Points !

2 3 4 5 |mean

2

3 4 5 |mean| 1 2 3 4 mean

131110 | 11.1 | 103 | 109 | 113 | 202

16.5

182

160 | 16.1 | 174 | 99 | 11.0 | 102 | 104 | 119 | 107

143 | 173|164 | 109 | 143 | 146 | 152

301

26.5

241|158 1223|102 | 103 | 102 | 102 | 103 | 102

116 | 11.7 | 101 | 109 | 11.7 | 11.2 | 20.1

287

26.9

203|265 (24597 | 94 | 102] 97 | 1.1 | 100

115 | 140 | 115 | 113 | 146 | 126 | 20.7

247

15.9

262|242 1223 | 82 | 92 | 159 97 | 120 | 11.0

132 | 120 | 115|106 | 132 | 121 | 150

26.2

159

203260207 | 97 | 102|122 | 11.0 | 80 | 102

13211321102 | 11.3 | 11.9 | 120 | 162

243

26.4

158 | 1871203 | 102 | 113 | 9.7 | 11.0 | 107 | 10.5

106 | 112 | 11.0 | 102 | 104 | 107 | 27.2

301

20.2

207 | 261|249 | 120 | 15.1 | 162 | 11.0 | 159 | 140

162 | 241|142 | 102 | 104 | 150 | 272

26.6

270

185200 | 239|102 | 106 | 11.1 | 11.3 | 11.0 | 10.8

O (00| A\ |Wn | W || —

134|142 | 117 | 136 | 112 | 128 | 27.1

258

30.7

190|243 254 | 159 | 110 | 142 | 155 | 112 | 136

—_
(=]

1331107 | 13.1 | 11.1 | 140 | 124 | 150

180

182

200|281 (199 123 | 132 | 130 | 112 | 15.1 | 130

Mean | 130139 | 121 | 11.0 | 12.3 | 125 | 204

251

2.6

201 (2261222108 | 11.1 | 123 | 11.1 | 11.7 | 114

Treename Seocho-daero

Bangbae-ro

Survey tree Ginkgo biloba

Platanus Occidentalis

Measures

Points 3

4

mean

1 2 3 4 mean

150 112 142 11.0

15.1

133 78 8.1 78 79 72 78

9.1 9.6 88 9.5

104

9.5 84 82 9.1 89 82 8.6

9.7 94 11.1 11.0

10.6

104 7.1 74 84 8.7 82 8.0

104 10.7 102 10.0

109

104 8.1 72 8.7 82 85 8.1

109 11.0 11.1 10.2

10.7

10.8 70 72 8.1 72 8.1 15

10.6 83 11.0 10.3

10.6

10.2 34 19 85 85 83 83

12.1 114 152 112

158

13.1 7.6 1.1 19 85 15 18

10.8 10.6 10.2 10.5

11.0

10.6 34 6.5 17 72 83 7.6

O (00| || ||| —

10.8 109 112 109

118

111 82 34 19 7.6 8.6 8.1

—_
(=]

121 155 14.2 125

154

139 15 6.3 74 70 19 12

Mean 112 109 11.7 107

122

113 79 15 8.1 8.0 8.0 79

Table 5. Correlation analysis Temperature differences and light transmittance

Surface temperature differences

Light transmittance

Surface temperature differences

Light transmittance

A CEEREEE S
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