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Table S1. Summary of statistical analysis results for MODIS data.

\ AOD AE
Model Season
‘ Obs. MBE MAE R2 ‘ Obs. MBE MAE R2
JFM | 015 -001 014 044 | 064 030 036 064
AMJ | 017 002 015 040 | 090 -0.62 064 0.59
FII_HTAP
JAS | 022 008 019 043 | 1.00 -061 063 052
OND | 012 004 012 038|066 -032 037 058
JFM | 015 -001 0.4 044
AMJ | 017 002 015 040
FII_MACC
JAS | 022 008 0.9 044
OND | 0.12 003 012 038
JFM | 015 023 028 040 | 064 0.14 033 057
AMJ | 017 021 029 036 | 090 -0.11 037 050
ES1_MACC
JAS | 022 025 035 037 | 100 -009 031 051
OND | 0.12 025 028 035|066 019 033 054
JFM | 015 001 009 046 | 064 052 059 060
AMJ | 017 002 010 042|090 030 048 0.50
IT1_MACC
JAS | 022 006 017 037|100 006 039 050
OND | 012 004 009 037|066 049 054 055
JFM | 015 -003 010 048
AMJ | 017 002 011 042
IT2. M-ARI
JAS | 022 -002 014 043
OND | 012 0 009 039
JEM | 015 -005 011 048 | 064 051 055 059
AMJ | 017 003 012 041 | 090 017 042 051
IT2. M-ARI+ACI
JAS | 022 -004 014 043 | 100 011 032 054
OND | 0.12 -001 009 039|066 049 055 053
JFM | 015 002 012 046 | 064 020 043 048
AMJ | 017 004 014 042|090 -001 045 044
ENSEMBLE
JAS | 022 008 0.8 045 | 100 -020 040 045
OND | 0.12 006 011 040 | 0.66 004 037 046




Table S2. Summary of statistical analysis results for AERONET data.

‘ AOD AE
Model Season
\ Obs. MBE MAE R2 ‘ Obs. MBE MAE R2
JFM | 012 -002 007 037 | 106 -046 046 0.19
AMJ | 015 002 010 031 | 115 -099 099 029
FII_HTAP
JAS | 014 012 015 042 | 122 -107 107 026
OND | 008 002 006 039 | .10 -058 058 0.8
JFM | 012 007 013 023 | 105 -032 040 020
AMJ | 015 013 019 025 | 1.15 -076 078 021
ES1_MACC
JAS | 014 018 021 032|122 08 087 022
OND | 008 010 013 033 | 110 -041 045 0.19
JFM | 012 0 005 032
AMJ | 015 002 006 035
IT1_MACC
JAS | 0.14 010 011 032
OND | 0.08 003 005 030
JFM | 012 -005 006 037|105 0 013 005
AMJ | 015 003 008 031 | 1.15 -047 053 026
IT2. M-ARI+ACI
JAS | 014 001 008 039|122 -071 073 028
OND | 008 -001 005 036 | 1.10 -031 037 007
JFM | 012 0 006 039|106 -058 062 0.12
AMJ | 015 004 009 037 | 1.I5 -085 086 007
ENSEMBLE
JAS | 014 010 012 046 | 122 094 094 0.10
OND | 008 003 006 044 | 110 -055 058 007
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Figure S1. The MBE results of standard deviation of AOD at 550nm satellite and AOD at 675 nm AERONET (points) values vs. simulations.
Columns from left to right, temporal mean of: whole year (2010), winter (JEM), spring (AMJ), summer (JAS) and autumn (OND). First
row: satellite values; and from second row to the bottom, the MBE values of: FI1_HTAP, FI1_MACC, ES1_MACC, IT1_MACC, IT2_M-
ARI, IT2_M-ARI+ACI and ENSEMBLE. MAM value are represented by colored lines. In JEM: Ak Fedorov (yellow), Oceania (magenta),
Polarstern (cyan) and Zim Iberia(chocolate). In JAS: Alliance (yellow), Ak Ioffe (magenta) and Oceania (cyan). And in OND: Ak Fedorov

(yellow), James Cook (magenta) and Polartstern (cyan).
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Figure S2. Idem as S1 but for the MAE results.
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Figure S3. The MBE results of standard deviation of AE between 550 and 860nm satellite and AE between 440 and 870 nm AERONET
(points) values vs. simulations. Columns from left to right, temporal mean of: whole year (2010), winter (JEM), spring (AMJ), summer (JAS)
and autumn (OND). First row: satellite values; and from second row to the bottom, the MBE values of: FI1_HTAP, ES1_MACC, IT1_MACC,
1T2_M-ARI+ACI and ENSEMBLE. MAM value are represented by colored lines. In JFM: Oceania (magenta), Polarstern (cyan) and Zim
Iberia(chocolate). In JAS: Alliance (yellow) and Oceania (cyan). and @ OND: Polartstern (cyan).
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Figure S4. Idem as S3 but for the MAE results.
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Table S3. Summary of statistical analysis results of standar deviation for MODIS data.

\ AOD \ AE
Model Season
‘ Obs. MBE MAE R2 ‘ Obs. MBE MAE R2
M | o011 013 016 040 | 032 -031 031 010
AMJ | 011 011 014 038|042 037 037 0
FII_HTAP
JAS | 017 009 015 017 | 037  -031 031 001
OND | 007 010 011 016 | 033  -028 028 001
JFM | 011 012 0.6 040
AMJ | 011 011 014 037
FII_MACC
JAS | 017 009 015 0.17
OND | 007 009 011 0.15
JFM | 011 027 027 041|032 018 018 0
AMJ | 011 023 025 035|042 027 027 002
ES1_MACC
JAS | 017 017 024 003 | 037  -024 024 004
OND | 007 023 024 023|033  -018 019 003
JFM | 011 004 006 047 | 032 -031031 024
AMI | 011 003 005 041 | 042  -040 040 001
IT1_MACC
JAS | 017 001 015 0 | 037  -033 033 0
OND | 007 004 006 014|033  -032 032 008
JFM | 011 003 007 0.0
AMJ | 011 002 006 046
IT2. M-ARI
JAS | 017 -002 010 029
OND | 007 004 006 023
JFM | 011 002 007 061|032 023 023 001
AMJ | 011 002 007 046|042 030 030 0
IT2. M-ARI+ACI
JAS | 0.17 -003 010 028 | 037  -024 024 008
OND | 007 003 006 023|033  -021 021 001
JFM | 011 008 011 047 | 032  -014 017 00l
AMI | 011 007 010 041|042 023 024 00l
ENSEMBLE
JAS | 0.17 004 013 011|037  -019 020 001
OND | 007 007 008 018|033  -014 016 0




Table S4. Summary of statistical analysis results of standar deviation for AERONET data.

‘ AOD ‘ AE
Model Season
\ Obs. MBE MAE ‘ Obs. MBE MAE
JFM | 010 002 004 | 039 -032 033
AMJ | 010 008 008 | 034 -032 032
FII_HTAP
JAS | 010 015 015 | 033 -030 030
OND | 006 007 008 | 039 -034 034
JFM | 010 017 017 | 039 -030 030
AMJ | 010 024 024 | 034 -028 028
ES1_MACC
JAS | 0.10 026 026 | 033 -026 026
OND | 006 017 017 | 039 -031 031
JFM | 010 -002 003
AMJ | 010 002 003
IT1_MACC
JAS | 0.10 007 008
OND | 006 002 002
JFM | 010 -002 003 | 039 -024 024
AMJ | 010 001 004 | 034 -030 030
IT2. M-ARI+ACI
JAS | 0.10 004 005 | 033 -026 026
OND | 006 002 004 | 039 -029 029
JFM | 010 002 004 | 039 -026 026
AMJ | 010 006 007 | 034 -025 025
ENSEMBLE
JAS | 010 009 010 | 033 -025 025
OND | 006 005 006 | 039 -028 028
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Figure S5. Figure from ?: Standard annual PM2.5 emissions in Europe and North America overlaid with monitoring stations in the sub-

regions (the red circles show EU1/NAT1, yellow diamonds show EU2/NA?2 and green squares show EU3/NA3)
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