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Abstract: Development of effective roadside vegetative models is important for achieving urban air-pollution-control
objectives in metropolitan cities worldwide. However, there are a number of interactive factors contributing to the
effectiveness of the removal of particulate matter (PM) from urban vegetation such as species composition, vegetation
alighment, and environmental factors including air temperature , humidity, wind, and sources of PMs. We selected six types
of roadside vegetative models including arbor, shrub, herb, arbor-shrub, arbor-herb, and arbor-shrub-herb according to
three typical urban streets of Haidian District, Beijing, China to study their effectiveness on PMs. PM samplers ( Dustmate )
and a portable weather station ( NK4500) were placed in the central part of a roadside green belt at 10 m and 20 m away
from the edge of the outer lane. PM concentration and environmental factors were determined at 1.5 m and 3 m heights,
respectively. The study period was from spring between mid-March and early April in 2014 when PM concentration was
usually high and urban vegetation had phenologically recovered. We found that the concentration of airborne PM under a

multi life form model was more stable than under a single life form vegetative model because of the effect of wind speed and
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relative humidity. In addition, there was a general trend showing that PMs with larger size were removed more efficiently in
green belts. Vertical removal rate of airborne particulates was mainly affected by the degree of surface coverage of green
belts. However, the vertical removal rate did not increase with higher surface coverage, even though it was positively
correlated with air temperature. Herbs and shrubs showed stronger ability in aiding particulate matter diffusion than the other
four types. Overall, the vegetative models of arbor-herb and shrubs are preferred for removing airborne PM over the other

four models because of the vegetation canopy density, porosity, and species composition.

Key Words: urban street;roadside vegetative model ;airborne particulate matter;removal effect
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Table 1 The condition of vegetation in sampling sites

SREEXEL 5 *EWWEE*%EC . FEBE ALY Vegetation composition OB
Sample sit Street Vegetation-configuration Vegetation characteristics
ample sites ee mode FoA Arbor # A Shrub A Herb egetation characteristics
L A Tt PNUNEL Y] oA A 13m 42 23,
Fraxinus rhynchophylla Sabina vulgatis ABFAIE 0.7 ; HEAR IR 0.3m
PNON P - . .
R i P RITE 11 0 13, A0S
L2 B Tr-fHE -2 . . . . Buxus megistophylla . .
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] P} A2 4% . ; .
" e A B 12m AR 14 HREA B
L3 B Ir-H . N Liriope platyphylla
Sophora japonica Linn 0.5
Wang et Tang
R A2 &
L4 B A Liriope platyphylla
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(Sweet) Nakai
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Fig. 1 Schematic plot of choosing sample point location and putting the instrument
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Fig. 2 The diurnal change of the TSP and PM, ; concentrations under different green configuration mode ( 1.5m high)
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Fig. 3 Average daily horizontal decreasing rates of particulate matter of various diameters
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Table 2 Correlation coefficient between horizontal removal rate of PM, ; and meteorological factors

M Wind speed (m/s) X Relative humidity (%)
RFELC IR A B AR i i
Sample sites Correlation Significant N Correlation Significant N
coefficients coefficients coefficients coefficients
L1 0.023 0.545 720 -0.101 """ 0.007 720
L2 0.120"* 0.001 722 -0.140"" 0.000 722
L3 0.237"* 0.000 680 -0.673"" 0.000 680
L4 -0.098 ** 0.008 739 -0.419*" 0.000 739
L5 0.343 " 0.000 751 -0.862"" 0.000 751
L6 0.531"* 0.000 724 -0.926 " 0.000 724
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Fig. 4 Average daily vertical removal rates of particulate matter under different green configuration mode(P, )
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Table 4 The second order correlation coefficient between removal rates and green space, wind speed ( WS ), temperature (7), and relative

PM, 57K F HIl9% % Horizontal removal rates of the PM, 5

B 5 ARSFUEERNX THMYE HFEHKEERE(P,)

Fig. 5 Average daily horizontal removal rates of particulate matter under different green configuration mode (P, )

humidity (RH) in different removal conditions.

Il S A Bl 8% Removal rate- Bl % Removal rate- Bl % Removal rate- HIl 8% Removal rate-
Removal conditions K Windspeed 1 JE Temperature XTI Relative Humidity L5} Green space
P,(TSP) -0.030(0.375) 0.282(0.000) 0.070(0.040) 0.171(0.000)
P,(PM,5) 0.026(0.445) 0.193(0.000) -0.078(0.023) 0.048(0.158)
P,(TSP) -0.118(0.001) 0.488(0.000) 0.256(0.000) 0.402(0.000)
P,(PM,5) -0.68(0.048) 0.165(0.000) 0.52(0.132) 0.092(0.007)
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