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Table S4. Location of stations with OXL observations, time, station classification, concentrations 7 

(in ng m
-3

) and analytical method taken into account for the model validation in Fig. 6. 8 

 9 

Location Time 
Station 

Classification 
Measurements Filters 

Analytical 

Method 
Reference 

California, USA 

June – 

September, 

1984 

Urban - Surface 490 Quartz GC-MS 
Kawamura et al., 

1985 

Monterey, CA 

24 August – 3 

September, 

2002 

Urban - Air 140±30 #PTFE IC Crahan et al., 2004 

Mexico City, 

Mexico 

17-30 March, 

2006 
Urban - Surface 1330± 620 Quartz HPLC-MS/MS Stone et al., 2010 

Chicago, USA 

July-August, 

2002 and 

July, 2003 

Urban - Surface 118±0 Quartz IC 
Fosco and 

Schmeling, 2006 

Claremont, CA 

11-19 

September, 

1985 

Urban - Surface 210 
Nylon-

Nylon 
IC Grosjean, 1988 

Sao Paulo, Brazil July, 1996 Urban - Surface 1140±1200 PTFE IC Souza et al., 1999 

Vienna, Austria 

16-18 

February, 

1999 

Urban - Surface 86±25 Quartz GC/MS Limbeck et al., 2005 

Vienna, Austria June, 1997 Urban - Surface 340 Quartz GC-FID-MS 
Limbeck and 

Puxbaum, 1999 

Lahore, Pakistan 

December, 

2005 – 

February, 

2006 

Urban - Surface 600±520 PTFE IC Biswas et al., 2008 

Baoji, China 

10-15 

February, 

2008 

Urban - Surface 816±172 Quartz GC-MS Wang et al., 2010 

Baoji, China 
1-6 April, 

2008 
Urban - Surface 532±247 Quartz GC-MS Wang et al., 2010 

Tokyo, Japan 

April, 1988 - 

February, 

1989 

Urban - Surface 270±190 Quartz GC-MS 
Kawamura and 

Ikushima, 1993 

Tokyo, Japan 

24-26 

February, 

1992 

Urban - Surface 521-650 Quartz GC-MS 
Sempere and 

Kawamura, 1994 

Tokyo, Japan 
22-23 July, 

1992 
Urban - Surface 1352-1680 Quartz GC-MS 

Sempere and 

Kawamura, 1994 

Helsinki, Finland 
April-May, 

2006 
Urban - Surface 91±110 Quartz IC Saarnio et al., 2010 

Helsinki, Finland 

July and 

September, 

2006 

Urban - Surface 50±37 Quartz IC Saarnio et al., 2010 

Chennai, India 
23 -28 

January, 2007 
Urban - Surface 472.4±136.9 Quartz GC-MS Pavuluri et al., 2010 
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Denver, USA 

July and 

August, 1981 

and 1982 

Rural - Surface <180 PTFE IC Norton et al., 1993 

N. Carolina, USA 

July and 

September, 

2003 

Rural - Surface 10-200 PTFE IC 
Lewandowski et al., 

2007 

Sydney, FL 
27 April - 31 

May, 2002 
Rural - Surface 290 

Glass 

fiber 
IC 

Martinelango et al., 

2006 

Amazon Basin, 

Brazil 

July-August, 

1985 
Rural - Air 158±59 PTFE IC Talbot et al., 1988 

Rondonia,  Brazil 

8 September - 

11 November, 

2002 

Rural - Surface 22-1340 
Quartz-

PTFE 
IC 

Falkovich et al., 

2005 

Rondonia,  Brazil 

1 September- 

25 October, 

1999 

Rural - Surface 140-1330 Quartz IC Graham et al., 2002 

*Aveiro, Portugal 
July, 2002 – 

June, 2004 
Rural - Surface 262±117 Quartz IC 

Legand et al., 2007 / 

CARBOSOL 

consortium 

*Pay de Dome, 

France 

September 

2002-

September 

2004 

Rural - Surface 137±85 Quartz IC 

Legand et al., 2007 / 

CARBOSOL 

consortium 

*Schauinland, 

Germany 

October 2002 

–September 

2004 

Rural - Surface 223±105 Quartz IC 

Legand et al., 2007 / 

CARBOSOL 

consortium 

*K-Pustza, 

Hungury 

July 2002 – 

May 2004 
Rural - Surface 288±93 Quartz IC 

Legand et al., 2007 / 

CARBOSOL 

consortium 

Goldlauter, 

Germany 

7-8 and 26-

27, October 

2001 

Rural - Surface >104 Quartz GC-MS Muller et al., 2005 

Fichtelgebirge, 

Germany 
July 2002 Rural - Surface 69±19 Quartz GC-MS Plewka et al., 2006 

Salzburg, Austria July, 2002 Rural - Surface 153 Quartz GC-MS 
Limbeck and 

Puxbaum, 1999 

Nylsvley, South 

Africa 
May 1997 Rural - Surface 193 Quartz GC-MS 

Limbeck and 

Puxbaum, 1999 

Mt. Rax, Austria 
12–25 April 

1999 
Rural - Surface 57±32 Quartz GC-MS Limbeck et al., 2005 

Bangui, Central 

Africa 

November 

1996 
Rural - Surface 140±50 

Glass 

fiber 
IC Ruellan et al., 1999 

Valencia, Spain 

11 September 

- 19 October, 

2006 

Rural - Surface 200 (100-400) Quartz IC Vianna et al., 2008 

Mt. Tai, China 
22–28 June 

2006 
Rural - Surface 306.5±84.5 Quartz GC/FID Wang et al., 20009 

Mangshan, China 

15 September 

- 5 October, 

2007 

Rural - Surface 760 Quartz GC 
He and Kawamura, 

2010 

*Mace Head, 

Ireland 

Apr.–Sept. 

1998 
Marine - Surface 101±47 Quartz CE Kleefeld et al., 2002 

*Alert, Canada 

22 January - 

20 April, 

1992 

Marine - Surface 39±15 Quartz GC/MS 
Kawamura et al., 

2005 

Azores, Terceira 

Island 

Oct. 1998–

March 1999 
Marine - Surface 54±27 Quartz IC 

Legand et al., 2007 / 

CARBOSOL 

consortium 

*Finokalia, Greece 

January - 

December , 

2005 

Marine - Surface 155±60 PTFE IC 
Mihalopoulos, N., 

2011, pers. com. 

*Amsterdam 

Island 

May, 2003 - 

December, 

2004 

Marine - Surface 11.3±2.2 Quartz IC 
Sciare, J, 2011, 

pers. com 

Syowa Station, 

Antarctica 

19 March -29 

April, 1991 
Marine - Surface 1.59 Quartz GC 

Kawamura et al.,  

1996 

Syowa Station, 

Antarctica 

13 May – 9 

June 1991 
Marine - Surface 3.12 Quartz GC 

Kawamura et al.,  

1996 
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Syowa Station, 

Antarctica 

29 August – 

29 October 

1991 

Marine - Surface 3.26 Quartz GC 
Kawamura et al.,  

1996 

Syowa Station, 

Antarctica 

28 November 

– 31 

December 

Marine - Surface 10.29 Quartz GC 
Kawamura et al.,  

1996 

Indian Ocean-

Arabian Sea 

February-

March 1999 
Marine - Ship 103±62 Quartz GC/MS Neussus et al., 2002 

Jesu Island, Korea 
13 - 29 April, 

2001 
Marine - Surface 430±290 PTFE IC Topping et al., 2004 

North Atlantic 

Ocean 

11 October – 

2 November 

1996 

Marine - Ship 46±43 PTFE IC 
Baboukas et al., 

2000 

North Pacific 

Ocean 

29 July - 19 

August 2008 
Marine - Ship 97±35 Quartz GC 

Miyazaki et al., 

2010 

*
Monthly means have been used for the comparison with the model results 10 

#
PTFE : poly Tetra Fluoro ether 11 

 12 
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Table S5. ANOVA statistics for model evaluation (based on data depicted in Figures 5 and 6) 19 

Station Simulation Slope r
2 

N a F-value Prob>F 

urban S1 0.01 -0.06 18 0.05 0.07 0.793 

marine S1 0.63 0.68 49 0.05 102 2.33E-13 

rural S1 0.53 0.26 63 0.05 22 1.21E-5 

rural&marine S1 0.64 0.45 112 0.05 91 4.44E-16 

        

Seasonality  model evaluation      

Finokalia S1 0.61 0.61 12 0.05 18.221 0.0016 

 S2 0.65 0.63 12 0.05 20.154 0.0012 

 S3 0.86 0.65 12 0.05 21.891 0.0009 

 S4 0.85 0.64 12 0.05 20.416 0.0011 

        

Amsterdam S1 1.35 0.53 12 0.05 13.405 0.004 

island S2 1.39 0.59 12 0.05 17.075 0.002 

 S3 1.46 0.56 12 0.05 15.199 0.003 

 S4 1.84 0.25 12 0.05 4.641 0.057 

        

Mace Head S1 0.33 0.58 11 0.05 14.971 0.004 

 S2 0.33 0.59 11 0.05 15.204 0.004 

 S3 0.39 0.71 11 0.05 25.402 0.0001 

 S4 0.54 0.73 11 0.05 28.005 0.005 

        

Aveiro S1 0.31 0.33 12 0.05 6.461 0.029 

 S2 0.33 0.37 12 0.05 7.403 0.021 

 S3 0.34 0.34 12 0.05 6.762 0.026 

 S4 0.35 0.35 12 0.05 6.969 0.025 

        

Azores S1 0.07 -0.04 12 0.05 0.519 0.487 

 S2 0.07 -0.05 12 0.05 0.384 0.502 

 S3 0.06 -0.07 12 0.05 0.311 0.589 

 S4 0.15 -0.01 12 0.05 0.913 0.362 

        

Schauinsland S1 0.39 0.72 12 0.05 29.840 0.003 

 S2 0.39 0.72 12 0.05 29.664 0.003 

 S3 0.24 0.23 12 0.05 4.420 0.062 

 S4 0.25 0.25 12 0.05 4.724 0.055 

        

Puy de Dome S1 0.42 0.41 12 0.05 8.581 0.015 

 S2 0.41 0.39 12 0.05 0.045 0.018 

 S3 0.35 0.24 12 0.05 4.448 0.061 

 S4 0.36 0.24 12 0.05 4.397 0.062 

        

K-Pustza S1 -0.01 -0.09 12 0.05 0.002 0.967 

 S2 0.06 -0.09 12 0.05 0.054 0.821 

 S3 0.20 0.01 12 0.05 1.092 0.321 

 S4 0.19 -0.01 12 0.05 0.978 0.345 

 20 
 21 

 22 

23 
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Supplementary Figures 24 

Surface                500hPa 25 
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 66 
Figure S1. Specific component groups contributions to secondary organic aerosol  mass as 67 

computed by the TM4-ECPL model for surface (left panels) and for 500 hPa (right panels). 68 
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 69 

 70 

Figure S2. Oxalate (ng-OXL/m
3
) as a function of SO4

=
 (ng-SO4/m

3
) mass concentrations from 71 

observations (red squares) and as calculated by the model (blue diamonds), based on monthly mean 72 

values.. Observations are taken from Crahan et al., 2004, Fosco and Schmeling, 1988; Biswas et al., 73 

2008; Saarnio et al. 2010; Legrand et al., 2007; Koulouri et al ., 2008 ; Sciare J. unpublished data. 74 

75 
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