576 0 6 5 7 0 7 5 8 0 8 5 9 0 9 5 - 2 0 02 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 O3, Heavily-polluted GasCloudAerosolCloud+Aerosol

[O3], ppbTime, min.00.040.080.120.160 . 2 0.240.28- 2 0 02 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 PAN, Rural GasCloudAerosolCloud+Aerosol

[PAN], ppbTime, min.5 0 5 5 6 0 6 5 7 0 7 5 8 0 - 2 0 02 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 O3, Urban

GasCloudAerosolCloud+Aerosol

[O3], ppbTime, min.3 9 4 0 4 1 4 2 4 3 4 4 4 5 - 2 0 02 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 O3, Rural

GasCloudAerosolCloud+Aerosol

[O3], ppbTime, min.00 . 5 11 . 5 22 . 5 33 . 5 4- 2 0 02 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 PAN, Urban

GasCloudAerosolCloud+Aerosol

[PAN], ppbTime, min.0123456- 2 0 02 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 PAN, Heavily-polluted

GasCloudAerosolCloud+Aerosol

[PAN], ppbTime, min.Figure 1. The concentrations of O3 and PAN as a function of time under the Rural, the Urban and the Heavily-polluted conditions. All simulations began at local noon and were run for 2 hours. Gas, Cloud,Aerosol, and Cloud+Aerosol represent clear air with only gas-phase reactions included, gas+aerosolwith gas-phase and aerosol surface reactions included, gas+cloud with gas- and aqueous-phasereactions included, and gas+cloud+aerosol with all reactions included, respectively.

58-0.6-0.4-0.200 . 2 0 . 4 0 . 6

NO2+hv

O3+NO

O3+hv

O(1D)->O(3p)

O(1D)+H2O

NO2+OH

NO+HO2

NO2+HO2

2HO2+H2O

H2O2+hv

CO+OH

HCHO+OH

HCHO+O2+hv

HCHO+hv

ALD2+OH

ALD2+hv

NO+C2O3

NO2+C2O3

PAR+OH

OLE+OH

OLE+O3

ETH+OH

XYL+OH

MGLY+hv

CH4+OHH2O2/HNO3RuralUrbanHeavily-polluted

Local sensitivity, ¶ln(H2O2/HNO3)/¶ln(rate const.)(b)

-0.6-0.4-0.200 . 2 0 . 4 0 . 6

NO2+hv

O3+NO

O3+hv

O(1D)->O(3p)

O(1D)+H2O

NO2+OH

NO+HO2

NO2+HO2

HNO4

H2O2+hv

CO+OH

HCHO+OH

HCHO+O2+hv

HCHO+hv

ALD2+OH

ALD2+hv

NO+C2O3

NO2+C2O3

PAR+OH

OLE+OH

OLE+O3

ETH+OH

XYL+OH

MGLY+hv

CH4+OHO3/NOzRuralUrbanHeavily-polluted

Local sensitivity, ¶ln(O3/NOz)/¶ln(rate const.)(a)Figure 2. The average sensitivities of (a) O3/NOz and (b) H2O2/HNO3 during the last hour simulation withrespect to gas-phase reaction rate constants under the Rural, the Urban and the Heavily-pollutedconditions.