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In order to facilitate the uptake of the findings of this work, spreadsheets (EXCEL) of gridded (1x1 

degree) cluster values at the multiyear and seasonal timescales are made freely available at: 

http://apcg.space.noa.gr/aeromap/. In particular, 

¶ Gridded (1x1 degree) cluster indices for multiyear mean global aerosol mixtures  

¶ Gridded (1x1 degree) cluster indices for seasonal mean global aerosol mixtures: DJF, MAM, 

JJA and SON. 

¶ A table of descriptive statistics (mean, standard deviation, median and inter-quartile range) of 

the 5-component (BC, OC, SU, DU and SS) percentage composition for each cluster of the 

multiyear mean global partition. 

¶ Tables of descriptive statistics (mean, standard deviation, median and inter-quartile range) of 

the 5-component (BC, OC, SU, DU and SS) percentage composition for each cluster of 

seasonal mean global partitions: DJF, MAM, JJA and SON.  

¶ A table of 50 optical and microphysical aerosol parameters extracted from the AERONET 

inversion data record for each cluster of the mean multiyear global partition including: 

spectral parameters (AOD, ASYM, AAOD, SSA, CRI-R, CRI-I, LR), the mean percentage of 

spherical particles (ó%Sphericityô), the mean AVSD (in 22 logarithmic radial bins from 

0.05Õm to 15 Õm), AVSD-derived microphysical parameters (rf, ůf, Vf, rc, ůc, Vc associated 

with the fine and coarse modes ófôôand ócô respectively), and the fine mode fraction ɖ. 

¶ Tables of 50 optical and microphysical aerosol parameters extracted from the AERONET 

inversion data record for each cluster of the mean seasonal (DJF, MAM, JJA and SON) global 

partitions including: spectral parameters (AOD, ASYM, AAOD, SSA, CRI-R, CRI-I, LR), 

the mean percentage of spherical particles (ó%Sphericityô), the mean AVSD (in 22 

logarithmic radial bins from 0.05Õm to 15 Õm), AVSD-derived microphysical parameters (rf, 

ůf, Vf, rc, ůc, Vc associated with the fine and coarse modes ófôôand ócô respectively), and the 

fine mode fraction ɖ. 
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S1. The 2000-2006 mean global AOD (500nm) as a proxy 

In this section we present the results of comparing the mean total global AOD (500nm) with annual 

means for the study period (2000-2006 inclusive).  

 

Fig. S1. left panels: Maps of the mean total global AOD (500nm) for the year 2000 (top), 2000-2006 

inclusive (centre) and the difference (bottom). right panel: a log-density plot of the year 2000 mean 

total AOD (500nm) against the 2000-2006 (inclusive) mean. óRMSEô is the root mean squared error 

and óSSIMô is the value of the mean structural similarity index over all 64800 gridded (1x1 degree) 

pixels. 

 

Fig. S2. left panels: Maps of the mean total global AOD (500nm) for the year 2001 (top), 2000-2006 

inclusive (centre) and the difference (bottom). right panel: a log-density plot of the year 2001 mean 

total AOD (500nm) against the 2000-2006 (inclusive) mean. óRMSEô is the root mean squared error 
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and óSSIMô is the value of the mean structural similarity index over all 64800 gridded (1x1 degree) 

pixels. 

 

Fig. S3. left panels: Maps of the mean total global AOD (500nm) for the year 2002 (top), 2000-2006 

inclusive (centre) and the difference (bottom). right panel: a log-density plot of the year 2002 mean 

total AOD (500nm) against the 2000-2006 (inclusive) mean. óRMSEô is the root mean squared error 

and óSSIMô is the value of the mean structural similarity index over all 64800 gridded (1x1 degree) 

pixels. 

 

Fig. S4. left panels: Maps of the mean total global AOD (500nm) for the year 2003 (top), 2000-2006 

inclusive (centre) and the difference (bottom). right panel: a log-density plot of the year 2003 mean 

total AOD (500nm) against the 2000-2006 (inclusive) mean. óRMSEô is the root mean squared error 
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and óSSIMô is the value of the mean structural similarity index over all 64800 gridded (1x1 degree) 

pixels. 

 

Fig. S5. left panels: Maps of the mean total global AOD (500nm) for the year 2004 (top), 2000-2006 

inclusive (centre) and the difference (bottom). right panel: a log-density plot of the year 2004 mean 

total AOD (500nm) against the 2000-2006 (inclusive) mean. óRMSEô is the root mean squared error 

and óSSIMô is the value of the mean structural similarity index over all 64800 gridded (1x1 degree) 

pixels. 

 

Fig. S6. left panels: Maps of the mean total global AOD (500nm) for the year 2005 (top), 2000-2006 

inclusive (centre) and the difference (bottom). right panel: a log-density plot of the year 2005 mean 

total AOD (500nm) against the 2000-2006 (inclusive) mean. óRMSEô is the root mean squared error 
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and óSSIMô is the value of the mean structural similarity index over all 64800 gridded (1x1 degree) 

pixels. 

 

Fig. S7. left panels: Maps of the mean total global AOD (500nm) for the year 2006 (top), 2000-2006 

inclusive (centre) and the difference (bottom). right panel: a log-density plot of the year 2006 mean 

total AOD (500nm) against the 2000-2006 (inclusive) mean. óRMSEô is the root mean squared error 

and óSSIMô is the value of the mean structural similarity index over all 64800 gridded (1x1 degree) 

pixels. 

S2. Cluster analysis of the multiyear mean 

In this section we present the descriptive statistics of the clusters obtained by applying the cluster 

analysis technique described in Section 3.1 to the multiyear GOCART data, as well as bar charts of 

the composition and the resulting taxonomy. 
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Table S1. Descriptive statistics of the global mean mixtures extracted from the multiyear GOCART 

data record by application of cluster analysis. 

GOCART V4 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7 Cluster 8 Cluster 9 Cluster 10 

Pixels 1187 16020 15486 2486 2019 2645 6958 4153 10338 3508 

AOD (500) 0.17 0.06 0.16 0.40 0.19 0.20 0.14 0.10 0.10 0.09 

%BB (Mean) 35.9 14.0 12.5 5.7 61.2 11.2 10.4 15.0 9.0 34.2 

%SU (Mean) 27.4 44.6 54.7 13.0 29.7 31.0 43.1 66.1 28.8 45.0 

%DU (Mean) 30.7 4.7 25.6 80.2 6.0 53.1 27.0 4.7 3.8 6.8 

%SS (Mean) 5.9 36.7 7.2 1.1 3.1 4.7 19.5 14.1 58.4 14.0 

%BC (Mean) 5.9 3.0 3.4 1.7 9.3 3.2 3.2 3.4 1.7 6.7 

%OC (Mean) 30.1 11.0 9.1 4.0 51.8 8.0 7.2 11.6 7.3 27.5 

%BB (St.D.) 7.4 4.1 3.1 3.7 8.5 5.5 2.7 5.2 2.4 6.5 

%SU (St.D.) 5.7 6.3 4.9 5.5 6.6 7.9 4.0 7.1 4.1 6.6 

%DU (St.D.) 8.2 2.2 4.6 8.1 5.2 7.8 5.6 4.3 1.4 4.7 

%SS (St.D.) 3.3 5.4 3.2 1.9 3.2 4.5 4.8 8.5 6.4 7.8 

%BC (St.D.) 1.2 1.0 0.9 0.8 1.8 1.2 0.7 1.3 0.6 1.2 

%OC (St.D.) 6.8 3.2 2.5 3.1 7.4 4.8 2.1 4.3 1.9 5.8 

%BB (Median) 35.8 12.4 11.5 4.9 60.6 9.3 9.6 14.4 8.2 33.3 

%SU (Median) 27.2 44.6 54.8 13.2 28.8 31.1 42.6 64.5 28.4 44.3 

%DU (Median) 29.8 4.3 25.4 79.6 3.8 53.5 27.5 3.0 3.5 5.3 

%SS (Median) 5.7 36.8 7.5 0.4 2.0 2.2 19.0 13.2 58.9 12.7 

%BC (Median) 5.8 2.6 3.2 1.6 9.4 2.8 3.0 3.0 1.5 6.6 

%OC (Median) 29.9 9.8 8.3 3.2 51.6 6.4 6.6 11.1 6.7 26.5 

%BB (IQR) 10.7 5.2 2.9 3.4 14.5 6.9 2.5 7.3 3.0 10.2 

%SU (IQR) 7.6 10.9 6.6 9.0 9.6 11.7 6.0 7.9 6.6 8.6 

%DU (IQR) 12.2 1.3 6.3 13.7 6.5 13.2 9.9 5.3 1.5 7.0 

%SS (IQR) 4.7 9.1 3.4 0.6 3.0 8.4 6.9 15.6 11.2 13.5 

%BC (IQR) 1.7 1.4 0.8 1.2 2.6 1.5 0.9 1.6 0.6 1.5 

%OC (IQR) 9.9 3.8 2.3 2.4 12.6 4.9 1.7 5.9 2.4 9.0 

 

Fig. S8 below shows stacked bar charts of mean aerosol mixtures obtained at the seasonal timsescale:  

 

 

Fig. S8. Colour-coded stacked bar charts displaying the aerosol composition of each cluster for the 

global mean GOCART data at the seasonal timescale as represented by the monthly triplets: DJF, 

MAM, JJA and SON.  

 

Applying the naming convention logic described in Section 3.2 to these 4 partitions leads to the 

following taxonomy:  

 


