17-0.6-0.4-0.200 . 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) -0.6-0.4-0.200.20.40.6

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) Figure 1. 1-hr averaged local sensitivities of (a) O3/NOz and (b) H2O2/HNO3 w.r.t. reactionrate constants under moderately-polluted (Rural), polluted (Urban) and heavily-polluted(Heavpoll) clear air conditions. Shown are the most influential reactions and their sensitivities.

18- 0 . 4 - 0 . 2 00 . 2 0 . 4 0 . 6 0 . 8 1O 3 H2O2NONO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4O3

RemoteMarineRuralUrbanHeavily-polluted

Local sensitivity

¶ln(O3)/¶ln(initial conc.)Species(a)

- 0 . 4 - 0 . 2 00 . 2 0 . 4 0 . 6 0 . 8 O 3 H2O2NONO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4O3/NOz

RuralUrbanHeavily-polluted

Local sensitivity

¶ln(O3/NOz)/¶ln(initial conc.)Species(b)

-0.8-0.6-0.4-0.200.20.40.60.811.2O3H2O2NONO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4H2O2/HNO3

RuralUrbanHeavpoll

Local sensitivity

¶ln(H2O2/HNO3)/¶ln(initial conc.)Species(c) Figure 2. 1-hr averaged local sensitivities of (a) O3, (b) O3/NOz and (c) H2O2/HNO3w.r.t. species initial concentrations under various clear air conditions. Shown are the mostinfluential species and their sensitivities.

19-0.4-0.200.20.40.60.8O3H2O2NONO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4O3, Heavily-polluted, at t=120 min

GasAerosol

Local sensitivity

¶ln(O3)/¶ln(initial conc.)Species(a)-0.4-0.3-0.2-0.100 . 1 0 . 2 0 . 3 0 . 4 0 . 5 O 3 H2O2NONO2HCHOALD2PAROLEETHTOLXYLISOPC O CH4O3/NOz, Heavily-polluted, at t=120 min GasAerosol

Local sensitivity

¶ln(O3/NOz)/¶ln(initial conc.)Species(b)

-2.5- 2 -1.5- 1 -0.500.511.5O3H2O2NONO2HCHOALD2PAROLEETHTOLXYLISOPCOCH4H2O2/HNO3, Heavily-polluted, at t=120 min GasAerosol

Local sensitivity

¶ln(H2o2/HNO3)/¶ln(initial conc.)Species(c) Figure 3. Local sensitivities of (a) O3, (b) O3/NOz and (c) H2O2/HNO3 w.r.t. speciesinitial concentrations at t=120 minutes in the absence (Gas) and presence (Aerosol) of aerosolsunder heavily-polluted (Heavpoll) conditions. Shown are the most influential species and theirsensitivities.

20-0.4-0.3-0.2-0.100 . 1 0 . 2 0 . 3 0 . 4

NO2+hv

O(3p)->O3

O3+NO

O3+NO2

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.

GasAerosol

Local sensitivity, ¶ln(O3/NOz)/¶ln(rate const.)(a)

- 2 -1.5- 1 -0.500.51

NO2+hv

O3+NO

O3+NO2

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.

GasAerosol

Local sensitivity, ¶ln(H2O2/HNO3)/¶ln(rate const.)(b) Figure 4. Local sensitivities of (a) O3/NOz and (c) H2O2/HNO3 w.r.t. reaction rate constants att=120 minutes in the absence (Gas) and presence (Aerosol) of aerosols under heavily-polluted(Heavpoll) conditions. Shown are the most influential reactions and their sensitivities.