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Abstract. Fine particulate matter ( PM,5) is one of the major contaminants of the urban air pollution in China which
seriously threatens the health of urban residents and affects the sustainability of urban development. There are two natural
ways to remove it namely dry deposition and wet deposition in which dry deposition plays a leading role and the process
of dry deposition is inseparable from urban forest. At present the research on the reduction effect of urban forest on air

pollutants is mainly to estimate and compare its dust retention from the perspective of different tree species different
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community structures and different landscape types on a small scale and pays less attention to its ratio to the total air
pollution which may affect the judgment of urban forest dust retention service capacity. Therefore using the core algorithm
of air pollution dry deposition module in UFORE ( urban forest effect) model and taking 2015 as an example this paper
estimated the reduction of PM, 5 in the atmosphere and its ratio to the total amount of pollutants in the air i.e. dust retention
rate in China. The results show that: (1) in 2015 the areas with high daily dust retention per unit green area in major
cities in China were mainly concentrated in North China East China and Northeast China such as 30.47mg/m” in Beijing

24.63mg/m” in Suzhou and 28.55mg/m’ in Shenyang. (2) The dust retention effect of urban forest has obviously seasonal
effect. The dust retention amount in winter is significantly higher than that in summer and the dust retention rate in summer
is higher than that in winter. ( 3) Although the total amount of dust retention is large the dust retention of urban forest to
urban air pollutants accounts for less than 4% of the total amount of air pollution highlighting the necessity of objectively
understanding the dust retention function of urban green space. The research results of this paper can provide some scientific

supports for urban air pollution prevention and ecological livable city construction.

Key Words: urban forests; fine particulate matter ( PM,,) ; urban forest benefit model; green space dust retention
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p-L__0 (5)
T Q+FE
1
Table 1 Deposition velocities and percent resuspension by wind speed per unit leaf area
Deposition velocities/( cm/s) /%
Wind speed/( m/s) Average Minimum Maximum Resuspension
0 0 0 0 0
1 0.03 0.01 0.04 1.5
2 0.09 0.01 0.16 3
3 0.15 0.02 0.29 4.5
4 0.17 0.02 0.35 6
5 0.19 0.03 0.41 7.5
6 0.20 0.03 0.48 9
7 0.56 0.06 1.51 10
8 0.92 0.08 2.53 11
9 0.92 0.57 2.53 12
10 2.11 0.57 7.37 13
11 2.11 0.57 7.37 16
12 2.11 0.57 7.37 20
13 2.11 0.57 7.37 23
T PM, PM,, E PM,, . E
E=CxTxMLH xS (6)
C PM,; (pg/m’);T (h); MLH (m)
2; 8 o
2
Table 2 Summary of annual average atmospheric mixed layer height in various regions of China
Area City Height/m References
North China 576.5 30
Sichuan basin 587.2 31
Xinjiang 600 32
Nei Monggol 1600 33
South Central 600 34
600 35
550 36
Eastern China 600 37
1073 38
827 39
1059 40
1006 41
Qinghai-Tibetan plateau 2000 42
Northwest China 900 43
Yunnan Guizhou and Guangxi 800 44
Northeast China 718 45
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7 2015

Fig.7 PM, s Reduction and dust retention rate of urban forests in various regions of China in winter and summer of 2015
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