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Figure S1. MSE (ppb2) breakdown into bias squared, variance and mMSE for the spectral components of the spatial average time series of CO during the months of December, January, and February (DJF), based on EQ.6. The bias is entirely accounted for by the LT component. The signs within the bias and variance portion of the bars indicate model overestimation (+) or underestimation (-) of the bias and variance. The colour of the mMSE share of the error is coded based on the values of r, the correlation coefficient, according to the colour scale at the bottom of each plot. Top two panels (a and b): EU; lower tow panels (c and d): NA. 
[image: D:\work\AQMEII\AQMEII_3\analysis\docs\paper\figs\final\figs2a.tif]
a)
[image: D:\work\AQMEII\AQMEII_3\analysis\docs\paper\figs\final\fugs2b.tif]
b)
Figure S2. MSE (ppb2) breakdown into bias squared, variance and mMSE for the spectral components of the spatial average time series of NO during the months of December, January, and February (DJF), based on EQ.6. The bias is entirely accounted for by the LT component. The signs within the bias and variance portion of the bars indicate model overestimation (+) or underestimation (-) of the bias and variance. The colour of the mMSE share of the error is coded based on the values of r, the correlation coefficient, according to the colour scale at the bottom of each plot. 
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Figure S3 MSE (ppb2) breakdown into bias squared, variance and mMSE for the spectral components of the spatial average time series of NO2 during the months of December, January, and February (DJF), based on EQ.6. The bias is entirely accounted for by the LT component. The signs within the bias and variance portion of the bars indicate model overestimation (+) or underestimation (-) of the bias and variance. The colour of the mMSE share of the error is coded based on the values of r, the correlation coefficient, according to the colour scale at the bottom of each plot. Top two panels (a and b): EU; lower tow panels (c and d): NA.
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Figure S4. MSE (ppb2) breakdown into bias squared, variance and mMSE for the spectral components of the spatial average time series of ozone during the months of May to September, based on EQ.6. The bias is entirely accounted for by the LT component. The signs within the bias and variance portion of the bars indicate model overestimation (+) or underestimation (-) of the bias and variance. The colour of the mMSE share of the error is coded based on the values of r, the correlation coefficient, according to the colour scale at the bottom of each plot. Top two panels (a and b): EU; lower two panels (c and d): NA.
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Figure S5. MSE (ppb2) breakdown into bias squared, variance and mMSE for the spectral components of the spatial average time series of SO2 during the months of December, January, and February (DJF), based on EQ.6. The bias is entirely accounted for by the LT component. The signs within the bias and variance portion of the bars indicate model overestimation (+) or underestimation (-) of the bias and variance. The colour of the mMSE share of the error is coded based on the values of r, the correlation coefficient, according to the colour scale at the bottom of each plot. Top two panels (a and b): EU; lower tow panels (c and d): NA.
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Figure S6. MSE (ppb2) breakdown into bias squared, variance and mMSE for the spectral components of the spatial average time series of PM10 for EU (panels a and b) and PM2.5 for NA (panels c and d) during the months of December, January, and February (DJF), based on EQ.6. The bias is entirely accounted for by the LT component. The signs within the bias and variance portion of the bars indicate model overestimation (+) or underestimation (-) of the bias and variance. The colour of the mMSE share of the error is coded based on the values of r, the correlation coefficient, according to the colour scale at the bottom of each plot.
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Figure S7. Relationship between the mean bias of ozone and the mean bias of NO2 for the EU2 (top panels) and NA2 (lower panels) sub-regions, and for the summer (first column) and winter (right column) seasons. Each point on the plots indicates one model. The symbols vary according to the partition of the NOx emission between NO and NO2 whereas the colours are codded according to mean temperature bias. 
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Figure S8. Autocorrelation of the yearly ozone long term time series (Top: EU; Bottom: NA). The vertical axis is the correlation coefficient; the horizontal axis is the lag of the time series in hour. The blue lines delimits the 95% CONFIDENCE INTERVALS for the correlation. The zero of the observed LT ozone (first panel) occurs at 2000 hours (2.8 months).
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[bookmark: _Ref453923084]Figure S9. Spatial map of the ozone monitoring stations colored based on the ‘delta hour’ values, i.e. the difference in hours between the zero of the autocorrelation function (acf) for the modelled ozone minus the zero of the acf of the observed one. The acf is calculated on the long term component for the entire year of 2010. Negative values indicate an excess of removal (viceversa for positive values). The box on the right summarises the delta hour percentile distribution.
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Figure S10. As in Figure S9 for North America
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Figure S11. Cumulated modelled deposition per unit area over the continental regions of a) EU and b) NA for the full year of 2010. The boxes extend between the minimum and the 5th percentile, while the maximum is reported by the number at the top of each box. The extension of the boxes accounts for the spatial and temporal variability. Results are displayed for the models and species for which data have been made available.
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