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Study on PM, ; Control Effect of Green Space in Wuhan
SHI Hong-wen, LIU Shu-chao, DENG Yong-cheng et al
Abstract

urban green spaces in Wuhan as monitoring points. Through monitoring the instantaneous concentration of PM, 5 inside and outside three green

(Wuhan Institute of Landscape Architecture, Wuhan, Hubei 430081 )
[ Objective | To study the control effect and mechanism of urban green space on PM, s in atmosphere. [ Method ] We selected four

spaces ( Snake Mountain green space, Kepu Park, Qingshan Park ), the effect of reducing PM, s in different times, seasons and distances was
analyzed. The community structure of two urban green spaces ( Snake Mountain green space and Hubei University) was investigated, the PM, g
cumulative concentration was measured and the composition was analyzed. The relationship between the community structure characteristics of
landscape green space and the regulation of PM, 5, the characteristics of PM, 5 cumulative concentration inside and outside the green space,
and the main components of PM, 5 in Wuhan were analyzed. [ Result]The results showed that at different times of the day, green space has a
reduction effect on PM, 5, in addition to Snake Mountain gree space, Kepu Park and Qingshan Park have the strongest reduction control at
11:00. Green space has a significant reduction effect on PM, s in different seasons,Snake Mountain Green Space and Kepu Park in autumn ex-
celled in spring-summer, and there is no seasonal difference in Qingshan Park. At different distances, garden green space in 35-45 m on
PM, 5 control effect was significant. The area and community characteristics of green space have great influence on the control of PM, 5, and
the community with large area, complete structure and high canopy density has higher control ability on PM, 5 in the atmosphere. The cumula-
tive concentration of PM, 5 outside the green space was higher than that inside the Snake Mountain Green Space, and the cumulative concen-
tration of PM, 5 inside and outside the green space of Hubei University was random and irregular. The main components of PM, s in Snake
Mountain Green Space and Hubei University green space were organic carbon, inorganic carbon, water-soluble ions and metal elements, there
was little difference in the proportion of various components inside and outside the green space. [ Conclusion]It can be found from the above
that the reduction rate of green space on atmospheric PM, 5 was affected by many factors such as atmospheric PM, 5 concentration, season,
time period and distance from PM, 5 source.

Key words Green space;Control ; PM, 5 ; Wuhan
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FEFAR BRI B 2, S 1, 3 Bttt 78 R 7] 225 AN
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ARER AT B Y T ISR 2 P, 5 BOFE o A9 23 Pl 1E
11:00 F1 13:00 f) P {4 IEAE Y HL 3 7E 90% K LA |, 3 W]
H A REAEE 2 A F 20 R 4% 7 35 A PM, 5 B9 A2 2550
AE; (ERRE A BElAE 13:00 B P E 9 S{ELA HEA9] (40% ) 55 T IE
{ELAY HE A9 (35% ) , 2% 10T ] bk 2 i AR A — S 114 981 42 91 ok
PM, ; BAEASIIRE , HIRENIBECN 2 2%

FEARIZENY, 3 A ap MR A4 T 00 3 (1 T 0 PM,
RS TIRE I LI 2R A7 123 bl 2 st R 452 PM,, 5 952 PRAL
SREE T RRE AT, TEAN R 2215 2Z 0] 904 W] R Y 22 535 B P
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Table 1 Effect of green space on PM, ; reduction at different times

it il P i B'Z'Eﬂigiﬂﬁ Snake Mountain

Bl B Kepu Park 125 Qingshan Park

Time P value Kot Ll Kot Ll Kot Ll
Quantity//f> Proportion//% Quantity//f> Proportion//% Quantity//f> Proportion//%

09.00 iE 14 70 12 60 16 80
il 10 30 3 15
x 20 2 10 1 5

11.00 1k 14 70 14 70 19 95
il 3 15 4 20 1 5
x 3 15 2 10 0

13.00 1E 16 80 7 35 18 90
n 1 5 8 40 1
x 3 15 5 25 1

15.:00 1E 12 60 12 60 17 85
il 25 6 30 2 10
x 15 2 10 1 5

2.2 EHSBBEEHE RLSIATIK 3 000 m(KAIT
FEEHAR) , FIALTE 400 m, AU 100 000 m*, i
i T R SRR TR S 2, N T
b BEVE TR R T R 1589 m, P B E Y

0.19 B/m’* 57 ¥ Jig 72 Ay 29. 65 em; Y A 27 ¥y i A
1.22 m SPEEEAE R 0. 07 B/m” s HEFEABEA FE g 0. 8~0.9 m,
RN 3 BAT B4 A (Platanus acerifolia) 4z 5t ( Ligustrum
lucidum) JEAE( Osmanthus fragrans) K13 ( Elaeocarpus decipi-
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ens) KM ( Celtis sinensis) %5
R2 AEFTHEMIER PM, s 3R
Table 2 Effect of green space on PM, ; reduction in different seasons
e P 111 2% Snake Mountain Bl el Kepu Park 123 FE Qingshan Park
an b Hit Hl Hlik Hp] Hilit Hb]
Quantity//4> Proportion//% Quantity//4> Proportion//% Quantity//4™ Proportion//%
#Z= Spring = 12 60 12 60 16 80
il 10 6 30 3 15
X 30 2 10 1 5
H 7 Summer 1E 13 75 8 40 19 95
il 6 30 9 45 0
%X 5 3 15 1 5
k= Autumn iE 16 80 14 70 17 85
il 10 5 25 3 15
x 10 1 5 0 0
&7 Winter 1E 15 75 12 60 17 85
il 5 5 25 2 10
x 4 20 3 15 1 5
x3 AFEEBEFUIER PM, s HR
Table 3 Effect of green space on PM, ; reduction in different distances
L3 Wb R B P i 11 &% Snake Mountain Bl e Kepu Park F 123 B Qingshan Park
Green space /1 it Kb Bt Il Bl Kb
distance//m Quantity/4 Proportion//% Quantity,/4 Proportion//% Quantity,/4 Proportion//%
5 1E 38 8 50 12 75
il 5 31 6 38 3 19
x 5 31 2 12 1 6
15 1E 6 38 3 19 15 94
il 3 19 9 56 1 6
x 7 43 4 25 0
25 1E 12 75 6 38 12 75
il 3 19 6 38 3 19
X 1 6 4 25 1 6
35 1E 16 100 15 94 16 100
il 0 0 0 0 0 0
%X 0 0 1 6 0 0
45 1E 16 100 13 81 14 88
il 0 0 2 13 1
x 0 0 1 6 1 6

WL 2 il 5 W 562 i 0 /I SR e, T
B2 1000 m REHRSUTEN 04 . BEETR A2 4985
HEY 1020 m, 3 49 5 1 0. 16 B/m®, F 49 1 2
15.72 ems HE A2 F 55 8 0 0 110 m, 3 8 1

0. 02 #k/m” s BEVE AR E N 0. 6~0.7 m, FEAEY A H A
P2 ( Cerasus serrulata) By K ( Liriodendron chinense) (2202

(Prunus ceraifera cv. Pissardii) FlH & % ( Magnolia denudata)
SRR LB (R 4) .

R4 EUBEREMFHE

Table 4 Structure characteristics of green space community

. T Tree #EA Shrub
gé;i%nland SFREE Q. Y Q) SEHHE Q, R G, FHEE G, FEVEARIAEE A
B/ m? m cm B/ m? m
e 111 2% Snake Mountain 0.19 15.89 29. 65 0.07 1.22 0.8~0.9
ALK Hubei University 0.16 10. 20 15.72 0.02 1. 10 0.6~0.7
2.3 s PM,  BEFRREYSME & 5 I, g BT D 245 K 3. 51% 52. 22% (1. 53% 5. 52% K1 8. 59%

HEFE PM, o SRR EES) S T ok, 2016 4 4.8 H 2017 4§
12 J1 2018 4F 10,12 JT 5 YRERKE TR, 2k N oh PM, o SRR
FE2ZAH AT HIH 4. 95.55. 98 1. 43.7. 35 F 11. 88 pg/m’, Xf Jif

WAL A el T 5 A L ) P, 5 SRR 5 I v A1
BRI, AL 58 , A MU, 2016 4 5—6.8—
10 J1 5 UCICRE i, 8 5 S PM, 5 3R BRIV 8 22 93 il
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-21.87,-26.39.2.70 .-3. 61 F1 15. 71 pg/m’ ; % Ji {5/ 2
435 H = 30. 96% ., - 38. 84% 5. 82% .~ 7. 19% F 29. 15%
(£5),

=5 FHIANHPM, s BRIRESH

Table 5 Cumulative concentration of PM, ; inside and outside green

space ne/ m’
. (WIE[ fgi PM, s ¥ PM, 5 concentration
Creenland Determination B 23l
date Road Greenland
e Ll R 2016-04 141. 06 136. 11
Snake Mountain 2016-08 107.20 51.22
2017-12 93.38 91.95
2018-10 133.11 125.76
2018-12 138.25 126.37
WAL 2016-05 70. 64 92.51
Hubei University 2016-06 67.95 94.34
2016-08 46. 36 43. 66
2016-09 50.24 53.85
2016-10 53.90 38.19

2.4 PM,, BAENT  Z5A I 1L SR M AT A0 A 2 A% T 2t b
AN (G GE ) PM, 5 ST 8Cs , iU X PM,, %
BT ELAEAT WL TCHLR OK I B T AR TR SR, ARG
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Or mas 8w
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%
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<
15}
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Kzt & -F
Water-soluble
components

PM, s %4> PM, 5 composition

1 #elL iR PM, 5 B4 EE 4
Fig.1 Proportion of PM, ; inside and outside Snake Mountain

green space
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33.17% ¥{H R 24. 62% . Zx My PM, 5 553 A HLER I 1L
4 18. 45% ~ 33. 96% , ¥4 K Ay 27. 98% ; LML Ak 1) 1L 5]y
9.67%~ 11. 66% , ¥4 {H K 10. 70% 5 7K % 1k &5+ 19 Lb i) A
17.34% ~ 36. 62% , {8 1 29. 23%; 4> J& IC % 19 Lt 1

pA5) Proportion I %

X O g X O g [TIZ] L— @ Jo N @
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Fig.2 Proportion of PM, ; inside and outside Hubei Univercity

green space

5.78% ~6. 42% FEN 6. 21% ; ol i 419 FL 6l 16. 46% ~
35.48% , ¥{E Ky 25. 88%

WAL K 2 A el B PM, 5 B3 A AL B 04 LG B
26.54% ~ 35. 85%, ¥J{f K 33. 05%; TG ML Bk 14 H B
11.78% ~15. 75% , {8 K 13. 35% ; 7K V5 P B F 19 EL 41
30.77% ~ 38. 43% , HJ{E 1 35. 92%; 4 J& 70 £ W 1 ]
9.25%~19. 28%, Y {8 N 12. 37%; H: Al 5% 43 19 e 1 R
2.26% ~10. 65% ,Y{H K7 5. 43%, LN PM, , 5540 A #L
TR ELA Sy 28. 38% ~ 35. T1% , ¥{E K 33. 48% ; ToHLAK 1 L
B2 11. 83% ~15. 43% , Y{E 2 13. 21% ; 7K 5P 85+ 1 L 4]
1 31.61% ~ 38. 43% , HI{E 2 34. 8% ; 4 & TC £ 11 LL 1] Ny
8.88%~ 18. 28% , ¥ 12. 28%; H fith 5L 4% 19 LL f6i]
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114 o3 b TRT R, 5035 P 54 LA B v A ARV AT P A ) 4 e
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Table 6 Analysis of PM, 5 composition inside and outside green space %
Yo% BT A - H: i /4
L5 Hh AL OC AL EC W;ti;ii%ﬁjion Met?ﬁli}?f jeElfflent Othg; ?E,gﬁr%;iji}enls
Greenland T s % 24 i i i 2t T S
Road Greenland Road Greenland Road Greenland Road Greenland Road Greenland
LeAIEES 2016-04 18.77 18.45 10. 65 9.83 31.53 30. 46 5.88 5.78 33.17 35.48
Snake 2016-08 30. 54 30. 84 10.76 9.67 35.09 36.62 7.16 6.41 16.95 16. 46
Mountain 2017-12 35.18 33.96 12. 11 11.65 20.57 17.34 6. 66 6.42 25.48 30.63
2018-10 26.13 28.65 11.82 11. 66 30. 74 32.51 8.43 6.22 22.88 20. 96
SEEE 27. 66 27.98 11.34 10.70 29.48 29.23 7.03 6.21 24. 62 25.88
i BN 2016-05 26.54 28.38 13.06 12. 14 30.77 31.61 19.28 18.28 10. 65 9.59
Hubei 2016-06 35.85 34.76 11.78 15.43 36. 13 33.22 9.74 13.15 6.50 3.44
University 2016-08 35.05 33.52 12.54 11.83 38.43 34.37 11.72 8.88 2.26 11.40
2016-09 34.08 35.71 15.75 12.91 36. 06 36.29 11.88 12.01 2.54 3.08
2016-10 33.72 35.01 13.63 13.72 38.22 38.43 9.25 9.10 5.18 3.74
S 33.05 33.48 13.35 13.21 35.92 34.78 12.37 12.28 5.43 6.25
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