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Mitigation Effect on Airborne Particulate Matter Concentration
by Roadside Green Space Type and Impact of Wind Speed
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Abstract: This study measured PM;, concentrations and wind speeds in buffer green spaces and
neighborhood parks located along the road, and compared them with roadside measurement results
to understand the effect of mitigating PM,, concentrations by type of green space and the influence
of wind speeds on it. As a result of the analysis, the effect of mitigating PM,, concentration was
different depending on the type of roadside green space, and an increase in wind speed had a
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significant effect on reducing PM,, concentration. In buffer green areas with high planting density,

wind speed was low and PM, stagnated inside, resulting in the highest concentration. On the other

hand, green areas in neighborhood parks with relatively low planting density had high wind speeds

and the lowest PM,, concentration. The non-green area within the neighborhood park recorded the

highest wind speed, which was advantageous for the spread of PM,, but the concentration was

higher than that of the green area. Therefore, in order to reduce PM,, concentration in roadside green

space, it is necessary to create green space with good ventilation, and the combined effect of green

space and wind speed seems to be more advantageous in reducing PM;, concentration. Green spaces

capture and remove PM inside, contributing to reducing the concentration of PM outside. In order

to manage PM in the entire city and on roads, it is necessary to increase planting density and leaf

area in roadside green spaces, such as buffer green spaces, so that PM can be removed within the

green spaces. However, in green spaces such as neighborhood parks that are actively used by city

residents, in order to minimize damage to users due to PM, it is desirable to create green spaces with

a structure that allows PM to spread to the outside rather than stagnate inside.

Keywords: PM,o, Wind speed, Buffer green space, Neighborhood park, Linear regression
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* ZWS and ZPM 10 mean daily standardized wind speed and
PM;, concentration, respectively
** RWS and RPM10 refer to relative rate of wind speed (see
eq.1) and relative reduction rate of PM,, concentration (see
eq.2), respectively

Figure 1. Flow chart of the research design
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Table 1. Status of roadside green space type

Green Mean Mean Tree Shrub
space | Ground . . . bole
Type . Tree species Shrub species height ) cover cover
width type height o Yy
(m) (1‘[1) (m) ( 0) ( 0)
Pinus strobus j
a 16 | Mound Ampelopsis 8 s | 17| 06
Acerpalma[um brevzpedunculata
Pinus strobus
b 11 Flat Acer buergerianum - 9 4 80.8 0
Ulmus davidiana var. japonica
Pinus densiflora
c 45 Flat Pinus strobus Hibiscus syriacus 13 7 53.7 0.6
Acer buergerianum
Metasequoia glyptostroboides )
d 16 | Mound Pinus strobus Ampelogsis 10 5 513 0.6
brevipedunculata
Acer palmatum
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Figure 2. Study area and location of sampling points
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Table 2. Status of daily humidity and PM,, concentration
Day 1 Day 2 Day 3 Day 4
Humidity (%)* 61.8 73.0 75.5 79.3
Study site 28.7 6.8 17.0 35.8
PM, (png/m?) Cheoncheon-dong** 33.0 10.7 23.7 347
Sinpung-dong** 27.7 8.8 21.8 33.1

* Data from weather station operated by KMA in Suwon-si
** Urban measuring station operated by AIRKOREA
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RWS = RS 2)
RWS: Relative rate of wind speed
RoWS: Roadside wind speed

GrWS: Green area wind speed
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Figure 3. Boxplot of (a) PM;, concentration (ug/m?) and (b) wind speed (m/s) during daytime and nighttime by measurement

point
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Figure 4. Result of a linear regression analysis between standardized PM, concentration (ZPM10) and wind speed (ZWS)
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Table 3. Relative Reduction Rate of PM;, concentration on each measurement day by green space type

Type a b © d

1 0.08 0.07 038 20,14

5 2 0.09 0.05 042 023
a

Y 3 -0.08 0.05 030 20,06

4 0.05 0.04 031 -0.02

I 024 041 0.18 0,05

- 2 0.18 20,02 029 2020

1
& 3 015 0,02 0.16 011
4 001 20.06 0.18 20,06

Type a~d: Roadside green space type (see Table 1 and Figure 2)
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(a) Daytime, (b) Nighttime, Type a~d: Roadside green space type, Point G, R: Measurement point on (G) green space, (R) roadside
(see Table 1 and Figure 2)

Figure 5. Result of a linear regression analysis between relative rate of wind speed (RWS) and Relative Reduction Rate of
PM;, Concentration (RPM10)
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