60-0.02-0.0100.010.020.03

NO2+hv

NO+O3

O3+hv

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

O(1D)+H2O

O3+OH

O3+HO2

NO+HO2

NO2+HO2

HNO4

HO2+HO2

2HO2+H2O

H2O2+hv

CO+OH

HCHO+O2+hv

DMS+OH

DMSO+OH

CH3SO2H+OH

CH4+OH

NO+CH3O2

CH3O2+HO2

CH3OOH+OHO3, Remote, at 120 min.GasCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(O3)/¶ln(rate const.)(a)-0.4-0.3-0.2-0.100 . 10 . 20 . 30 . 4

NO2+hv

O3+NO

O3+hv

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

O(1D)+H2O

OH+NO2

NO+HO2

NO2+HO2

HNO4

HCHO+O2+hv

HCHO+hv

ALD2+OH

ALD2+hv

NO+C2O3

NO2+C2O3

PAR+OH

OLE+OH

OLE+O3

ETH+OH

XYL+OH

MGLY+hvO3, Heavily-polluted, at 120 min.

GasCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(O3)/¶ln(rate const.)(b)Figure 4. The instantaneous sensitivities of O3 at the end of the 2-hr simulation to gas-phase reaction rateconstants under (a) the Remote and (b) the Heavily-polluted conditions. Gas, Cloud, Aerosol, andCloud+Aerosol represent clear air with only gas-phase reactions included, gas+aerosol with gas-phaseand aerosol surface reactions included, gas+cloud with gas- and aqueous-phase reactions included,and gas+cloud+aerosol with all reactions included, respectively.

61-0.3-0.2-0.100.10.20.3H2O2NONO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4O3, Heavily-polluted, at t=120 min.GasCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(O3)/¶ln(initial conc.)Species(c)-0.15-0.1-0.0500.050.10.150.2H2O2NONO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4O3, Urban, at t=120 min.GasCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(O3)/¶ln(initial conc.)Species(b)-0.015-0.01-0.00500.0050.010.0150.020.025H2O2NONO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4O3, Rural, at t=120 min.GasCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(O3)/¶ln(initial conc.)Species(a)Figure 5. The instantaneous sensitivities of O3 at the end of the 2-hr simulation to species initial concentrationsunder (a) the Rural, (b) the Urban and (c) The Heavily-polluted conditions. Gas, Cloud, Aerosol, andCloud+Aerosol represent clear air with only gas-phase reactions included, gas+aerosol with gas-phaseand aerosol surface reactions included, gas+cloud with gas- and aqueous-phase reactions included,and gas+cloud+aerosol with all reactions included, respectively.

62-0.4-0.200 . 20 . 4

NO2+hv

O(3p)->O3

NO+O3

NO2+O3

O3+hv

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

O(1D)+H2O

NO2+OH

HCHO+O2+hv

HCHO+hv

ALD2+OH

ALD2+hv

NO+C2O3

NO2+C2O3

PAR+OH

OLE+OH

OLE+O3

CRES+NO3

XYL+OH

MGLY+hv

ISOP+OHO3/NOz, Heavily-polluted, at t=120 min.

G a sCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(O3/NOz)/¶ln(rate const.)(a)- 2-1.5- 1-0.500 . 51

NO2+hv

NO+O3

NO2+O3

O3+hv

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

O(1D)+H2O

NO2+OH

NO+HO2

HCHO+O2+hv

HCHO+hv

ALD2+OH

ALD2+hv

NO+C2O3

NO2+C2O3

PAR+OH

OLE+OH

OLE+O3

ETH+OH

TOL+OH

XYL+OH

MGLY+hvH2O2/HNO3, Heavily-polluted, at t=120 min.

GasCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(H2O2/HNO3)/¶ln(rate const.)(b)Figure 6. The instantaneous sensitivities of (a) O3/NOz and (b) H2O2/HNO3 at the end of the 2-hr simulation togas-phase reaction rate constants under the Heavily-polluted conditions. Gas, Cloud, Aerosol, andCloud+Aerosol represent clear air with only gas-phase reactions included, gas+aerosol with gas-phaseand aerosol surface reactions included, gas+cloud with gas- and aqueous-phase reactions included,and gas+cloud+aerosol with all reactions included, respectively.

63- 2- 1012O 3H2O2NONO2SO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4H2O2/HNO3, Heavily-polluted, at t=120 min.

GasCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(H2O2/HNO3)/¶ln(initial conc.)Species(c)

-0.4-0.200.20.4O3H2O2NONO2SO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4O3/NOz, Heavily-polluted, at t=120 min.

GasCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(O3/NOz)/¶ln(initial conc.)Species(b) -0.100.10.20.30.40.50.60.7O3H2O2NONO2SO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4NOy, Heavily-polluted, at t=120 min.

GasCloudAerosolCloud+Aerosol

Local sensitivity

¶ln(NOy)/¶ln(initial conc.)Species(a)Figure 7. The instantaneous sensitivities of (a) NOy, (b) O3/NOz and (c) H2O2/HNO3 at the end of the 2-hrsimulation to the initial species concentrations under the Heavily-polluted conditions. 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.