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Table S 1: Summary of the comparison of the base S1 and S1 model simulations to observations of 2001 annual mean aerosol concentrations.
OAM and MAM are the arithmetic mean of the observations and of the model, respectively, in pg m, while OSTD and MSTD are the
standard deviation of the observations and of the model, respectively, in ug m °>. MAM, OAM, MSTD and OSTD represent co-located

measurements and model results (i.e., based on the locations of the observations). PF2 is the percentage of modelled point within a factor

of two of the observations. RMS denotes the Root Mean Square error.

. Nr.of OAM  OSTD _ MAM[pgm®|  MSTD[pgm®]  MAM/OAM PF2 [%] RMS

species - metWork iations  [ngm?l  (ngm’| pase 81 SI  base SI SI_ base S SI _ base I SI  base Sl SI
CASTNET 53 3.31 232 323 360 145 154 097  1.09 78 75 229 229
SO* EMEP 81 2.10 132 310 328 179 192 148 156 73 71 144 1.52
EANET 12 2.4 1.84 274 293 212 233 113 121 7 69 249 264
CASTNET 53 1.04 124 115 116 087 09 LIl L1l 57 58 145 1.48

NO; EMEP 26 1.58 1.84 157 162 123 133 099 103 68 68  1.69 1.7
EANET 11 0.63 0.80 093 08 109 101 148 138 68 63 148 1.42
CASTNET 53 121 0.80 L1 122 062 067 091 101 81 78 082 083
NH,' EMEP 20 1.00 0.93 119 127 103 109 119 127 7 69 091 0.94
EANET 12 0.81 0.74 077 081 083 090 094 1.0 78 76 092 098




Table S 2: Summary of the comparison of the base S1 and S1 model simulations to observations of aerosol concentrations during January 2001.

OAM and MAM are the arithmetic mean of the observations and of the model, respectively, in pg m, while OSTD and MSTD are the

standard deviation of the observations and of the model, respectively, in ug m °>. MAM, OAM, MSTD and OSTD represent co-located

measurements and model results (i.e., based on the locations of the observations). PF2 is the percentage of modeled point within a factor

of two of the observations. RMS denotes the Root Mean Square error.

. Nr.of OAM  OSTD MAM [pgm”]  MSTD [pgm™| MAM/OAM PF2 [%] RMS
Species WOk stations  [ugm®] (g’ base 81 SI base S SI__ base SI _ SI__ baseSI  SI  base S SI
CASTNET s4 301 1.96 255 312 080 097 0.82 1.00 8 85 18 165
SO* EMEP 81 2.04 1.46 319 338 141 1.8 1.56 1.65 64 64 138 14
EANET 12 253 1.4 255 272 146 161 1.01 1.07 75 67 195 207
CASTNET s4 136 1.54 190 219 115 152 1.40 1.62 4 46 167 19
NOy EMEP 28 184 217 219 239 073 086 1.19 1.30 4 41 21 203
EANET 10 066 062 120 112 092 086 1.82 170 60 60 144 136
CASTNET s4 128 080 125 152 065 076 0.97 1.19 85 80 066  0.67
NH,' EMEP 2 110 1.10 149 161 090 098 136 1.46 0 50 096 099
EANET 10 078 05l 079 084 067 0.3 1.02 1.08 60 60 065 07
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Figure S 1: Average annual simulated OH (from top to bottom) (10° molecules cm™), H,O,,
HNOs, H,SO4 (ppbv) near the surface from the reference run (left panels) and their

relative enhancements (%) by using a HONO/NO ratio of 0.02 (right panels) in 2001.
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Figure S 2: Monthly mean aqueous phase concentration of NO3™ (10 M, upper panel, base_S1)
during winter (January) and the relative enhancements (lower panel) due to HONO

enhancements (S1) in the model over the eastern US (left) and China (right).
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Figure S 3: Monthly mean aqueous phase concentration of NH;" (10°° M, upper panel, base_S1)
during winter (January) and the relative enhancements (lower panel) due to HONO

enhancements (S1) in the model over the eastern US (left) and China (right).
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Figure S 4: Monthly mean aqueous phase concentration of SO,> (10 M, upper panel, base_S1)
during winter (January) and the relative enhancements (lower panel) due to HONO

enhancements (S1) in the model over the eastern US (left) and China (right).



52°N

46°N
48°N
42°N 44°N
w
g 40°N
E
5 38°N
36°N
34°N 32N
28°N
S0°N 001 24°N
Q4% Q0°W 8G°W BZ°W TBW 74°W 70°W BB°W 102°E 106°E 110°E 114°E 118°E 122°E 126°E
52°N
46°N
48°N
42°N 44°N
w
S 40°N
E
5 38°N
36°N
34°N 32N
28°N
it 24°N
94°W Q0°W  86°W BZOW TBUW 74°W T70°W BE°W 102°E 106°E 110°E 114°E 118°E 122°E 126°E
LONGITUDE LONGITUDE

Figure S 5: Monthly mean aqueous phase concentration of H,O, (10 M, upper panel, base_S1)
during winter (January) and the relative enhancements (lower panel) due to HONO

enhancements (S1) in the model over the eastern US (left) and China (right).
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Figure S 6: Monthly mean aqueous phase concentration of HSO; (10° M, upper panel,
base S1) during winter (January) and the relative enhancements (lower panel) due to

HONO enhancements (S1) in the model over the eastern US (left) and China (right).
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Figure S 7: Monthly mean aqueous phase concentration of O3 (10 M, upper panel, base_S1)
during winter (January) and the relative enhancements (lower panel) due to HONO

enhancements (S1) in the model over the eastern US (left) and China (right).
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