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The Impact of Greenbelt on Urban Atmospheric Environment and Air Quality
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Abstract The impact of greenbelt at the downwind periphery of an urban area on urban atmospheric environment
and air quality was simulated by using the Peking University Urban Atmospheric Boundary Layer Model. Three ca-
ses with different distribution of greenery patches were tested. The results show that the temperature Change caused
by greenbelt may induce secondary circulation and pollution redistribution. After construction of the greenbelt, the
pollution increase with maximum value of 66% at 1000 BT (Beijing Standard Time) is found. The scope of temper-
ature drop of the greenbelt can only extend to 0. 5 km downstream. If the trees in the greenbelt are evenly distribu-
ted on the urban area, the drop of temperature will appear over the whole urban area with the maximum of 1. 6 °C at
the downwind area. The research may be beneficial to a better understanding of the effects of greenbelt on the urban
environment and well designing urban greenbelt patches.
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Table 1 Land use classification of different areas %
i i B K & EROTLRE h)
Tree Grass Soil Water Building Average building height (2) /m

3{IX.  Urban area 5 5 0 0 90 10
ZRIX. Rural area 10 30 10 0 50 3
%ft#H  Green belt 70 10 0 0 20 4.5
TSR ERALSE IR X 15 5 o 0 80 10

Greentened urban area
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Table 2 Characteristic parameters of different land

HHy Tree B Hh Grass #+ Soil 7K, Water E 1Y Building
Cr/107 5 m? « K+ J7! 1.5 2 2.5 1 34+0.3 (A—2.7)
a 0.15 0.2 0.25 0.1 0.1
20/m 1.0 0.15 0. 05 0. 0001 0.140. 2h

H: Cr REMWBUBRAR R o« RIRKBE; = BHFHREE

Note: Cr is the surface heat capacity in unit area; a is surface albedo; 2 is surface roughness
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Fig. 3 Characteristics of (a) 0800 BT and (b) 1000 BT surface pollutant concentration field before greenbelt built (units: pg+m™3)
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