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An Analysis of the Effect of Reducing Temperature
and Fine Dust in the Roadside Tree Planting Scenario
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ABSTRACT

This study aims to establish a scenario based on the spacing and arrangement of the
roadside trees to reduce heat waves and fine dust in cities that occurred during the
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urbanization process and to quantitatively analyze the degree of reduction. The
ENVI—met 5.0.2v model, a micro—climate simulation program, was used to analyze the
degree of improvement in the thermal environment and fine dust according to the
roadside tree scenario. As a result of temperature analysis according to street tree
spacing, the narrower the distance between roadside trees, the lower the temperature
during the day as the number of planted trees increased, and a similar pattern was
shown regardless of the distance between roadside trees in the morning and evening. In
the case of fine dust emitted from the road, the concentration of fine dust increased
slightly due to the increase in roadside trees, but the concentration of sidewalks where
people walk increased slightly or there was no difference because of blocking fine dust
on trees. The temperature according to the arrangement of street trees tended to
decrease as the number of planted trees increased as the arrangement increased.
However, not only the amount of trees but also the crown projected area was judged to
have a significant impact on the temperature reduction because the temperature
reduction was greater in the scenario of planting the same amount of trees and widening
the interval of arrangement. In terms of the arrangement, the fine dust concentration
showed a difference from the results according to the interval, suggesting that the fine
dust concentration may change depending on the relationship between the main wind
direction and the tree planting direction. By quantitatively analyzing the degree of
thermal environment and fine dust improvement caused by roadside trees, this study is
expected to promote policies and projects to improve the roadside environment
efficiently, such as a basic plan for roadside trees and a project for wind corridor
forests.

KEYWORDS - Heat wave, Urban heat island, Air pollution, PM2.5, ENVI-met
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FIGURE 1. The location of study area
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TABLE 1. Input data for simulation

Analysis area 300mX100m X40m
Grid size ImxX1mx1m
Range of temperature 25C~36C
Ran
Relativegr?ugwfidity 4%~ 15%
Wind speed 2.0m/s
Wind direction 180°
Simulation time 04:00~21:00 (17hr)
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TABLE 2. Detailed scenarios

Scenario

Crown projected area

Detailed scenario Number of trees
Number (m)
g1 Tree spacing 8m 61 4209
(One—row arrangement of trees)
S2 Tree spacing 6m 77 4,603
S3 Tree spacing 12m 39 2,691
S4 Two—row arrangement of trees 122 7,381
S5 Three—row arrangement of trees 177 7,711
% Three—row arrangement of trees 177 9.188

(Increasing arrays spacing after road diet)
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TABLE 3. Average temperature(A.T.) and surface temperature(S.T.) per two—hours(C)

St S2 S3 S4 S5 S6
AT. ST AT. ST AT. ST AT. ST AT. ST AT. ST
08:00 28.68 2856 2868 28.57 2869 2855 2866 28.60 28.67 2864 28.60 2815
10:00 31.64 3626 3152 3614 3159 3656 3147 3582 3148 3581 31.36 35.04
12:00 3384 4193 338 H.74 38391 4241 375 4126 3375 4113 33.62  40.27
14:00 3543 4404 3540 4382 3550 4459 3633 4330 3533 4313 36520 42.30
16:00 36.26 4292 3623 4270 3633 4339 36.16 4218 36.16 4207 36.04 41.33
18:00 3461 38.02 3460 37.95 3463 3819 3455 3766 3456 3762 3445 37.07
20:00 32.61 3351 3261 3351 3260 3348 3261 3349 3262 3348 3258  33.31
Average 3328 3789 3327 3777 3332 3817 3322 3747 3322 3741 3312 36.78
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FIGURE 3. Air temperature difference between spacing scenarios of roadside trees at 14:00
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TABLE 4. Average temperature(A.T.) and surface temperature(S.T.) on the sidewalk at

14:00(C)
S1 S2 S3 S4 S5 S6
AT. 35.79 35.75 35.88 35.67 35.66 35.32
S.T. 35.09 34.53 36.20 34.73 34.21 35.36
S2 — S S3 — S
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FIGURE 4. Surface temperature differences between spacing scenarios of roadside trees at 14:00
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FIGURE 5. PM2.5 concentration differences between spacing scenarios of roadside trees at 14:00

TABLE 5. Average PM2.5 concentration per two—hours (ug/m’)

St S2 S3 S4 S5 S6
08:00 15.64 15.76 16.24 15.98 16.06 15.88
10:00 14.14 14.26 13.78 14.44 14.50 14.4
12:00 12.94 13.04 12.61 13.21 13.26 13.22
14:00 12.50 12.61 12.19 12.77 12.83 12.80
16:00 12.44 12.54 12.14 12.72 12.78 12.75
18:00 14.04 14.14 13.74 14.36 14.43 14.35
20:00 15.76 15.87 16.45 16.13 16.20 16.01
Average 13.92 14.03 13.59 14.23 14.29 14.20

AHATFGE 5). ARIE R Hlawskls o

-

£ Ao AN Azke] Aol et
ulAIRA S A Sobga, 184] o) o
A S pobAt AEe wldh el

G rHow eA=
TEE ¥RIsHH S13 H]_LLME o, S2+ U=
37 b e 4G

7% A 0.33u/m F7HSL

o] mlAHA]

ﬁ-

S2 — St

Legend: —1.3ug/m

o =k

LLE

9v} sl

sto] 144

$39) 7%
2 3R] v FEk e gasted Ho)

IREEETTIICCOO0N +1 3u/m

0.73pg/m' Xﬁ@ﬂﬁm(lﬂ 6). HzE 7]Fo
= S2, S3 B S13 B

= e $1XE HE
ool = AolE mol
 owel 49 S2
rsglont 1 %

2. 7I124 i

h=]
= a5

=7 vv] }%’i\:‘r.

P wele] whe} 249

oM Hlwa Ay, 24 A7

o

S3 — St

Ygkar, B £
15, S3¢ Q- 7

AAE A

ojol %
A Ht 7]20]

"4 |

>
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FIGURE 7. Air temperature differences between arrangement scenarios of roadside trees at 14:00
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