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Effects of Plant Configuration on the Concentration of Atmospheric
Particulates in Residential Quarters
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Abstract To investigate the effective plant collocation methods of controlling concentrations of particulate
matters (PM), residential green space was divided into three types, which was community portal green space, road green
space, and square green space. For each type of green space, effects of PM reduction by different plant configuration
modes were discussed. Results indicated that the PM removal percentage of residential green space with more arbor
trees and better ventilation was higher, and the purification ability of Platanus orientalis with Euonymus japonicus
used as street tree to PM was stronger, removal percentages of TSP, PM,,, and PM, 5 were 18.87%, 6.40%, and 6.02%,
respectively. Compared with open square green space and central Greenland, semi-enclosed square green space with
reasonable disposal could improve the air quality of the active space more effectively.
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Tab. 1 Basic information of five residential quarters in Huangcun town of Daxing district
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Fig.1Difference analysis of PM removal percentage of
green spaces in different residential quarters
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Tab. 2 Application of plants in five residential quarters in Huangcun town of Daxing district

INX i [ERVIEES T2 P BREL

= 2
Cell number Plants species Botanical names Number I Area/m
. 4R 1 (Ginkgo biloba ), * (Ziziphus jujube). il #f
FoAT ( Salix matsudana ), 75 ¥ ( Picea wilsonii ), & ¥ (Toona sin- 498
rees ensis). JLTEM (Acer truncatum) . ¥ ( Pinus tabulaeformis ).
STk (Xyvlosma racemosum) ., AR
45K (Lonicera maackii ), ¥§ %% (Malus micromalu), AP
(Hibiscus syriacus., | ¥ (Syringa oblate), F H B4t (Vibur-
HEA Shrubs  num sargentii), L% (Swida alba). *&3f| (Cercis chinensis) . 492
WA . WAk (Prunus davidiana) ., #iai7 (Weigela florida) . %58
(Forsythia suspense) . WLt ( Crataegus pinnatifida )
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TR JNFE 5t K (Hylotelephium erythrostictum ), 3E W XUl (Impa-
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. . 22500
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Groundcover
. BEK. B, I (Sophora japonica 'Pendula’ ). I
FRA Trees AR . B (Cedrus deodara) 1106
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HEA Shrubs 15 (Jasminum nudiflorum), &8, T3 . ML (Zanthoxylum 294
bungeanum) . A
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date)
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Perennial I 162
flowers
TR Trees Fhh. BT, M 105
HEA Shrubs ILIAY, SARA. HZE 16
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Fig.2 Satellite image map of Yi Xingyuan in Beijing taken
in 2016
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Tab. 3 Average concentration comparison of PM between site 3 and site 3’ in three residential quarters pg + m”

. B
¥t

C D

WD Site 3 AR Site 37

Wl A Site 3

W5 Site 3° W A5 Site 3 W A5 Site 3°

TSP 138.90+21.41b
PM,, 70.51 1521 a
PM, 5 952+586a

17121 +19.89 a
75.33 £ 14.66 a
10.13 £5.66 a

181.30+15.10 a
69.11+7.11a
13.25+420a

169.20 + 16.21 a
62.74+6.02b
11.12+3.98b

122.50 £9.70 a
61.30+297a
16.61 +1.80 a

144.80 + 10.10 a
64.15+2.65a
1732+1.77 a

E: FHRRE—AT . F—/NNXEAMFER NG FRERORTE 0.05 KF2FARE, RPN TSE £ fRifiz.

Note: The same lowercase letters in the same line and the same cell show there is no significant difference at the 0.05 level, data are

expressed as mean + standard deviation.
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B /NX LA AL B R B A A AT R X R
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. Bl a B, b NERL, Note: a-Sabina chinensis 'Kaizuca', b-Sophora japonica.
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Fig. 5 Roadside-trees in D
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Fig. 7 Semi-closed square green lands in C neighborhood (a) and D neighborhood (b)
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Tab.4 Average concentration comparison of PM between site 4 and site 4' ug - m’
b FFit= Open (B) 2P&:$ 20 Semi-closed (C) 2P&f A7 Semi-closed (D)
Index WA Site 4 WEDN AT Site 4 WA Site 4 W A Site 47 £ Site 4 A Site 47
TSP 187.00+£9.29a 19821+7.10a 153.34+£9.17 a 187.73 +8.94 a 12220+ 13.20b 169.20 £ 12.83 a
PM,, 87.12+490 a 90.92+522a 61.61+£527a 67.84+449a 6228 £8.11a 68.65+843a
PM, 1207 +2.26a 11.91+243 a 9.52+4.15b 11.25+3.56a 1431+321a 15.50+3.54a

TE: FPRE—17 . F—/NNXEAMER NG FEERRTE 0.05 K25 A 8%, RPEENFE « fafEk.

Note: The same lowercase letters in the same line and the same cell show there is no significant difference at the 0.05 level, data are

expressed as mean + standard deviation.
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Fig. 8 Square green land between the floor (a) and entrance square green land (b) in A neighborhood
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