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Reduction of Atmospheric Particulate and the Concentration Change of Sulfur Dioxide and
Nitrogen Oxides by Urban Forests

LIU Pei-qi, DENG Zhi-hua, CHEN Qi-bo”"

(School o f Environmental Science and Engineering » Southwest Forestry University , Kunming ,Yunnan 650224 ,China)

Abstract ; Effects of urban forests in Kunming were studied on the reduction of atmospheric particulates and
concentration changes of sulfur dioxide and nitrogen oxides,as well as their seasonal changes. Significant
dynamic variations were observed on atmospheric SO, and NO,. The variation ranges of SO, and NO, were
149—0.175 mg * m ® and 0. 226—0. 252 mg * m *,respectively. The seasonal changes were in the order of
spring>>winter >autumn_>summer. The amount of atmospheric particulate reduction in four seasons fol-
lowed the order of spring™ winter >autumn>>summer, which was in consistent with the seasonal changes
of SO, and NO,. Atmospheric particulates could adsorb toxic or harmful gases. The reduction of atmos-
pheric particulates significantly and negatively correlated with SO, and NO, concentrations,in which the
correlationship between SO, and NO, concentrations and PM,, was most significantly negative. The results
of the simulation with cubic curve indicated that the reduction of atmospheric particulates by urban forests
indirectly reduced atmospheric SO, and NO,. The results could provide a reference for local and regional
environmental monitoring and evaluation.
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Table 1  Typical landscape plants and trees’ growth

— JHa 42 74 Nt B b /r/l\ I35 JE ‘
/cm /m /a /% /(BE » hm™2)
W e (Eucaly ptus globulus) 35.20~35.75 27.15~28. 34 26 0. 90 1123
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Fig. 1 Atmospheric pollutant concentrations in and out of the forests
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Table 2 Atmospheric particulate matter concentrations in and out of the forests

eI 1 e (L e Mo
/(pg s m™H) i e e e %% e ®E &7
TSP 84.75 60. 25 65. 25 88.75 280 115 186 225
PM,, 64.75 32.50 40.75 71.50 125 64 75 114
PM, ; 29. 25 14.75 18. 50 35. 25 68 35 47 63
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Fig. 2 The reduction of atmospheric particulate matter

by vegetation
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Table 3 Correlations between atmospheric particulate
and toxic gases
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Table 4 Parameters of the coeerlation model between atmospheric particulate and toxic gases

[CRNYE 344 TSP PMio PM;_ 5

Y=ax+b(L PR AR a 0.776 0.683 0.551
b (—1.001) X103 (—1.001)xX10° 13 (—1.004) X103

R? 0.466 0.602 0. 304

P 0. 000 0.004 0.027
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Y=ax+bx?+c¢ AR a 0.782 0. 825 0.551
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¢ —0.059 0.197 —0.002
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b 0.027 0.135 0.020

¢ —1.098 —0.222 —0.033

d —0.122 0.013 —0.008

R? 0. 550 0.792 0.358

P 0. 000 0.019 0.038
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