5540 B 8 W) *E &~ 2 Eild Vol.40,No.8
2020 4F- 4 A ACTA ECOLOGICA SINICA Apr.,2020

DOI: 10.5846/stxb201902260364
ASTRB BT TR A T S i AR A b W T Ak (S [T FE PM, s URETAR . A2 252541, 2020,40(8) -
She X L, Gao J X, Zhang B.PM, 5 removal service of green spaces in Shanghai based on the dust retention simulation on urban vegetation. Acta Ecologica

Sinica,2020,40(8) : -

ETFHTEibFELEAN EETER
Ih g8 (g

B HEE LK OB
1P EARKY, b5t 100872

2 AR RSN G, JET 100094

3 hERN B AL E SRR T, Jbat 100101

-

8] i B PM,

&,

H

FEE 25 (025 [H) 0 R AIURE ) A — i WMAC FRVE okt 2 O B i S AP T AR AR e R X, 12O T R4 2 5
PRGN 2017 4 LTSk s ), JFR] IR Sk i AR S5 A T K XU S AR B0 5 s AT i B | T
fli T a2 B PM,  DhARE 225, 4512017 4F i T Gt s ) 16 AR 3354 km® | IV B8 PM, 3533 t, 204 240 1 X
i B8 PM, 5 10.5 kg hm™ a™' o MAER 23 MIZE RO MRHH 7 PM, s BED B3R, 13K 20.2 kg hm™ a™' 38 TR 9.1 kg hm™ a™'
A 8.7 kg hm™ a™ Ay FRAE ST . MZETT 2255007 S 025 (0] L 2R ) PM, BB 1By SRR IRV KR R B HIA TR, A
BT ATHE SRR, PR R B CHT PM,, o P9 BE 7 BE AR S5 E A 1S T BE o, 76 XS 5 b, SE I X (.25 (R B PM, R ) i
e, LAl DX R RO SR AR ST e it g, A S T ST A S DX AR (2 DR ey AR S AR AL S v R
AE IRl

IR OS] PM, s WD IhRE AL

PM, ; removal service of green spaces in Shanghai based on the dust retention
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Abstract; Urban green spaces can intercept particulate matters in the air, and are often served as ecological and economical
measures for the urban environment promotion and the ecological security maintenance. However, many studies at present
pay more attention to the air purification at the plant scale, and few studies analyze the regional differences on the dust
retention function of urban green spaces. Based on the regional dust retention model and combined with the meteorological
and particulate characteristics of Shanghai, this paper assessed the PM, . retention service of green spaces in 2017. The
results show that there are 3354 km® green spaces in Shanghai. They could remove 3533 tons of PM,,, with the average

“a”'. In Shanghai, the forestland can provide the strongest retention capacity of 20.2 kg

retention capacity of 10.5 kg hm
hm™ a™'. The retention capacity of the grassland and the farmland are both lower with 9.1 kg hm™ a™" and 8.7 kg hm ™ a™" |

respectively. The urban green space in summer shows the strongest dust retention capacity, and descends successively in
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autumn, spring and winter. The retention ability of the woodland, the grassland, and the farmland increases with the
increase of the vegetation coverage. In addition, the green spaces in Chongming district present the highest retention
capacity of dust PM, in 2017, and those in other regions emerge the low value in the central urban and the high value in
surrounding areas. Therefore, Shanghai should implement the pattern optimization of the green space structure and the green
corridor in the urban area. Besides, Shanghai should increase more vertical greening and plant more trees with higher

retention capacity in order to promote the PM, ; removal service.

Key Words: green space; PM,; dust detention; simulation; Shanghai
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Table 1 Variance test of PM, ; absorption capacity of different green space types
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Table 2 Variance test of PM, ; absorption capacity of green space in different seasons

e BEAKL FHME e/ ME ISPNE] 5 7 AN
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>ason m > S1zZe,

s ampe s (vd) (/d) (vd) coefficient
475 Spring 50 11.70 2.40 18.35 0.16
H 7 Summer 70 27.25 7.20 46.30 0.12
FKZE Fall 63 11.09 2.40 25.00 0.20
£.Z% Winter 39 7.78 1.99 13.48 0.24
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Fig.5 PM, ; retention function of urban green space with different vegetation coverage
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Table 3 variance test of PM, ; absorption capacity of greenbelt with different vegetation coverage

5 . - FHME Fe/MiE IEON( SRS
e 3 FeAR b AR
; . Mean/ Minimum/ Maximum/ Variable
Vegetation coverage Sample size/ ™ N ) N ..
(kg/hm”) (kg/hm?) (kg/hm”) coefficient
<0.2({KFE 5 Lowest) 11475 2.42 0.01 27.29 0.69
0.2—0.4( BT Low) 19666 4.33 0.43 29.97 0.40
0.4—0.6( 7 3 Middle) 25308 7.43 1.60 37.04 0.27
0.6—0.8 (4 B35 High) 43144 13.00 3.59 71.81 0.20
>0.8( = 5 Highest) 42508 16.37 6.29 68.37 0.17
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Table 4 Variance test of PM, s absorption capacity of greenbelt in different districts and counties

o o o 2
s HEAH o —_— —_— e
District Sample size/ (kg/hm?) (kg/hm?) (kg/hm?) coefficient
P IX. 198 14.68 0.02 36.64 0.21
T IX 25 10.68 0.96 26.46 0.27
X 66 9.04 1.61 32.54 0.29
EREIX 165 14.43 0.63 36.71 0.21
KT 119 17.55 0.36 40.30 0.18
MICX 110 9.48 0.13 38.24 0.32
HH X 33 11.25 0.91 36.12 0.27
PIATIX 3833 10.58 0.01 63.28 0.28
FIX 2759 11.29 0.02 41.27 0.26
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O B o FHIE e/ ME IEON( A5 R A
District S le size/ A Mean/ Minimum/ Maximum/ Variable
strie ampre size/l (ke/hm?) (kg/hm?) (ke/hm?) coefficient
FEX 7816 11.28 0.01 48.41 0.25
HWARBX 25379 8.31 0.01 54.64 0.31
BN 15176 10.19 0.01 43.54 0.25
/SANES 12236 11.75 0.01 66.24 0.24
HifiX 12994 13.17 0.01 71.81 0.24
ZPEX 15835 8.22 0.01 59.82 0.32
X 45349 12.73 0.01 53.06 0.21
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