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Modeling the Vehicle Pollution in the Urban Streets Before and During the

Beijing Olympic Games Traffic Control Period
WANG Ting XIE Shao-dong

State Key Joint Laboratory of Environmental Simulation and Pollution Control College of Environmental Science and Engineering
Peking University Beijing 100871 China

Abstract In order to investigate the vehicle pollution situation in the streets in Beijing and the abatement during the Olympic Games
the OSPM model was applied to calculate the concentrations of PM,; CO NO, and O; inside the urban streets of Beijing before and
during the Olympic traffic controlling period in July 2008. The modeled concentrations before the traffic control are 146 ;_l,g/m3 3.83
mg/m’ 114.4 wg/m’ and 4. 71 x 10 ~°  while after the traffic control are 112 wg/m’® 3. 16 mg/m’ 102.4 wg/m’ and 5.31 x10~°
with the reduction rates of 23.4% 20.5% 10.5% and -12.5% respectively. The research on these concentration changes and the
daily variations of the pollutants reveals the concentration of PM , is most influenced by the traffic control the concentration of CO
presents the most similar daily variation with the traffic flow the reduction of NO, concentration is limited indicating the influence of
other factors other than the traffic emission the concentration of O, increases after the traffic control which means the traffic
management measures can not abate the O; pollution in the street. Furthermore the comparison between the calculation results in
different types of street canyons reveals that the fleet composition and street geometry impact the concentration changes. In a word the
vehicle pollution inside the streets of Beijing before the traffic control is relatively serious as the concentrations of PM,; CO and NO,
all approach or exceed the Grade II National Air Quality Standard the traffic control measures take effect in reducing the primary
pollutants  but the secondary pollutants may increase after the traffic control.

Key words vehicle pollution street canyon Beijing Olympic Games operational street pollution model OSPM

195 >
6 7
2007 8 *“ ”
12
3
2009-04-24 2009-06-03
- ITS-
N 2008 7 20 TAP

200709001

~9 20 . 1983 ~

E-mail wttinapku@ gmail. com
* E-mail sdxie@ pku. edu. cn



3 567

1/3 ~2
NO NO, O, 0,
2
1
2.1
STREET CPBM CAR *°" " N.E,
_ i 4
OSPM operational ¢ ; 3600
street pollution model " Q mg- m- s N,
12~ 14 4
h E,
g-  km oo
15 ~18
) 10 n =10
OSPM OSPM
10
2 19~23 24
» 10
1
1 /g km- !
Table 1~ Vehicle fleet composition types in Beijing and applied
2 . emission factors / g+ km- vehicle ™'
PM,, NO, CcO
Cot cqg tc +ocy 1 0.0153 1.3 12.5
¢ c 0.0537 2.8 19
! ' 0. 146 1. 56 23.4
Cok 2.24 4.66 9
1. 15 0.1 14.8
-1 4.67 3.36 4.65
m- s X m
Q & 8.44 10. 1 5.63
Cq 2.94 2.54 5
2 dQ 6.03 10. 1 5.63
de, = ‘/;uwz X 2 1.9 4 2
Uy, g, %
x
c, -
Q/L 1, sinf 3
“ T, dy + uyd, *
Q 2 20.0
g m- s L . 6 km/h 06 00 ~22 00 30.0 km/h 22 00 ~
o 06 00

u, d, d, 2.2



568

31
m 62.5 m
173 4
OSPM 23.4 m 19.3 m.
17 l
39°54'06"N/116°23'57"E 39°53'
58"N /116°24'00"E. 6.5° 529
N
] A
| I | ||—| ==
*
L1 [ |1 ]
—_— 2 []
*
* s sesesse GELH 0 oo afrEE 0 - NATIE 0m
1
Fig.1 Street geometry and buildings figure of Qianmen East Avenue
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Table 2 Basic information and geometry parameters of the streets for evaluation during the Olympic traffic control period
/m /m
— ~ 687 56 55 m 25 m
— ~ 280 61 50 m 70 m
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Fig.3 Daily variations of the traffic flow and predicted concentrations of PM,; CO NO,and O; before and
during the Olympic traffic control period in the Qianmen East Avenue and Fuxingmen North Avenue
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Table 3 Hourly average traffic flows and predicted daily concentrations of PM,y CO NO, and O before
and during the Olympic traffic control period and the reduction rates in the 4 streets
/ - h! PM,,/pg m™> CO /mg- m 3 NO,/pg: m™> 0, x107°
/% /% /% /% /%
7704 5410 29.8 150.8 109.2 27.6 3.07 2.74 22.5 103.3 93.5 9.45 4.90 5.26 -7.38
7130 6244 12.4 144.2 112.7 21.9 4.76 4.18 12.2 1245 117.2 5.80 4.08 4.20 -2.89
7776 5372 30.9 150.3 130.5 13.2 3.86 2.91 24.6 117.1 105.2 10.2 2.59 3.10 -19.6
5893 3405 42.2 137.6 94.9 31.0 3.62 2.80 22.5 112.5 93.8 16.7 7.27 8.70 -20.0
7126 5108 28.8 145.7 111.8 23.4 3.83 3.16 20.5 114.4 102.4 10.5 4.71 532 -12.5
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