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Abstract Photochemical pollution (ozone episode) has been studied in Beijing urban and suburban regions in the
summer of 2000 by adopting the EKMA (Empirical Kinetic Modeling Approach) and the inner chemical mechanism
of carbon bond-1IV (CB-IV). EKMA graphs are obtained, which reveal a nonlinear relationship between O; and its
precursors VOCs (Volatile Organic Compounds) and NO,. Two assumptions have been used for emissions of pre-
cursors VOCs, NO,, and CO, including one case called emission 1, in which an hourly emission for all precursors is
obtained from the emission amount within one day divided by 24 h, and the other case called emission 2, in which
the emissions of all precursors from mobile sources are linearly associated with the traffic flow during daytime, and
the emissions from other sources are the same as those used in emission 1. Meanwhile, six different concentrations

of precursors above the mixed layer have been used to study the sensitivity test. The simulation results show that
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precursor concentrations above the mixed layer do not affect the simulated O; concentrations much. EKMA graphs

show that the simulated and observed concentrations of O; are in agreement and the observed concentration of Os is

located on the left or on the ridgeline when precursor concentrations above the mixed layer are assumed to be lower

than 10% of their initial concentrations at 300 m, which demonstrates that the simulated concentration of Os is very

associated with variations of VOC emissions. Results from the sensitivity test show that the simulated O;concentra-

tion is decreased by 16% when VOC emissions are reduced by 50%, while a decrease of 8% in simulated Oy concen-

tration is obtained when the same reduction in NO, emissions is used, which means that VOCs have a stronger effect

on Osformation than NO,.
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suburban areas of Beijing in summer of 2000 ted!
. Hesif it
552
VOCs NO, CcO
AR 38.2 278.1 86.7
Tolk s 105. 8 72.7 436.7
TH A fiF 2 A R 290. 6 0.0 0.0
Wi sh IR 323.3 217.0 2 058. 8
AT TR 1.2 4.5 219.9
RIRTE 11.4 0.0 0.0
1.0
0.8
5
2 0.6
2
T 041
=
0.2

0.0 — T
0000 0400 0800 1200 1600 2000
Time (LST)
Bl 1 s HASE (ARSI e 0 oy e, idi ok A S
mk [18])
Fig. 1 Time intensity of traffic flow (normalized by the traffic

flow in rush hour, data from Hao et al [18])
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Fig. 2 Diurnal variation of VOC concentrations
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Fig. 3 EKMA graphs under two emissions on Jun 26 2000: (a) emission 13 (b) emission 2. [l represents observed concentration
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Fig. 4 EKMA graphs under different conditions of pollutant concentrations above the mixed layer on Jun 29 2000 :
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(c) A3; (d) A4; (e) A5; (f) A6. M represents observed concentration
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Table 4 Comparative analysis of the simulated and observed ozone concentrations under different concentrations of VOCs, NO, ,

CO and O; above the mixed layer 10°°
S BRI Co AR 22 D
(PR ] Co
Sai Dai/% Saz Das/%  Sas Das/%  Sar Da/%  Sas Das/%  Sas Das/%
2000-06-26 178 173 —3 159 —10 171 —4 184 3 208 17 371 108
2000-06-27 130 167 28 151 16 161 25 173 34 196 52 350 170
2000-06-29 127 163 28 152 20 162 28 173 36 195 54 339 169
2000-07-01 205 172 —16 186 —9 197 —4 206 1 230 13 390 91
2000-07-07 169 175 4 171 1 182 8 194 15 218 29 376 122
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