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Table S1. BC emission ratios between 2007 and 2000 for each region and month. Regions used in this table are defined by the ACCMIP
inventory.

Region Annual  Jan Feb Mar  Apr May Jun Jul Aug  Sep Oct Nov  Dec
Canada 060 104 08 079 059 043 024 012 024 041 064 083 101

USA 056 097 080 074 055 040 022 011 023 039 060 078 094

Mexico 095 163 135 125 094 069 039 022 040 066 102 130 158
Rest_Central_America 102 161 135 128 101 079 052 036 052 076 108 133 158
Brazil 101 039 051 079 104 136 150 157 141 122 104 078 0.57
Venuzuela 102 138 119 119 101 09 071 059 069 08 107 123 139
Argentina 101 021 038 072 105 144 164 175 154 129 103 070 041
Rest_South_America 101 061 066 088 103 126 132 135 125 114 104 088 0.75
Nothren_Africa 109 189 156 145 108 078 043 022 044 075 117 151 184
Western_Africa 139 164 146 153 139 134 116 104 112 125 146 157 170
Eastern_Africa 116 127 115 124 116 116 104 09 100 108 121 127 133
Rest_Southern_Africa 121 061 071 100 123 155 167 173 158 140 124 099 079
South_Africa 204 041 077 145 210 290 330 352 310 260 207 140 083
France 087 150 124 115 085 062 034 018 035 060 093 120 146
Germany 087 151 124 115 08 062 034 018 035 060 093 120 146

Italy 086 148 122 113 084 061 034 017 035 059 091 118 144
United_Kingdom 085 148 122 113 084 061 034 017 035 059 091 118 143
Rest_Western_Europe 089 154 127 118 088 063 035 018 036 061 095 123 149

Rest_Central_Europe 097 167 138 128 095 069 038 020 039 067 103 133 162
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Table S2. Same as Table S1 but for OC emission ratios.

Region Annual  Jan Feb Mar  Apr May Jun Jul Aug  Sep Oct Nov  Dec
Canada 086 148 122 113 084 061 034 017 035 059 091 118 144

USA 082 141 116 108 080 058 032 017 033 056 087 112 137

Mexico 114 194 16l 149 112 082 047 026 048 079 121 156 189
Rest_Central_America 105 163 137 131 104 084 057 040 057 080 111 136 160
Brazil 112 043 056 087 115 150 166 174 156 135 114 086 062
Venuzuela 163 221 191 191 163 145 114 095 111 136 172 197 222
Argentina 120 024 046 08 124 171 195 208 183 154 122 083 049
Rest_South_America 106 064 069 092 108 131 137 140 130 119 109 092 0.78
Nothren_Africa 109 189 156 145 108 078 043 022 045 075 117 151 184
Western_Africa 128 151 134 141 129 125 108 097 104 116 135 145 156
Eastern_Africa 110 123 111 119 111 110 098 091 095 102 115 121 128
Rest_Southern_Africa 115 058 068 09 118 147 158 164 150 133 118 095 0.76
South_Africa 238 049 090 169 246 339 386 412 363 304 242 164 097
France 076 131 108 100 075 054 030 015 031 052 081 104 127
Germany 075 130 107 099 074 054 030 015 031 052 080 104 126

Italy 075 129 107 099 073 053 029 015 030 051 080 103 125
United_Kingdom 073 126 104 09 072 052 029 015 030 050 078 100 122
Rest_Western_Europe 080 139 115 106 079 057 032 016 033 055 08 111 135
Rest_Central_Europe 083 143 118 110 082 059 033 017 034 057 08 114 139
Baltic_States 081 139 115 107 079 057 032 016 033 056 08 111 135
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Figure S1. Scatterplots of simulated versus AERONET 440 — 870 nm AAE for the without BrC

440 - 870 nm AAE

440 - 870 nm AAE

(left) and with BrC of case 2 (right).

Figure S2. Same as Figure S1 above but for the regions where the BC emission ratios between our
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model and top-down estimates from Cohen and Wang (2014) are less than 2.
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Figure S3. Same as Figure 5 but for the regions where the BC emission ratios between our model
and top-down estimates from Cohen and Wang (2014) are less than 2.
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Figure S4. Linear regression fitting of Eq. (A4) when F = 4.0. X-axis is logarithm of wavelength
and Y-axis is right side of Eq. (A4).



