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Table S1: Correlation matrices of the meteorological and atmospheric variables. Correlations r < -16 

0.50 or r > 0.50 are in bold. 17 

 18 

UKRU SR RH T WS P SO2 NOx O3 OC SO4
2- CS 

SR 1.00 -0.70 0.55 0.12 0.13 0.05 -0.12 0.45 0.07 0.05 0.00 

RH -0.70 1.00 -0.55 -0.29 -0.10 -0.10 0.20 -0.59 0.01 -0.04 0.01 

T 0.55 -0.55 1.00 0.12 0.09 -0.01 -0.26 0.37 0.15 0.11 -0.03 

WS 0.12 -0.29 0.12 1.00 -0.42 0.04 -0.19 0.41 -0.29 -0.12 -0.32 

P 0.13 -0.10 0.09 -0.42 1.00 -0.07 0.03 -0.09 0.13 0.15 0.23 

SO2 0.05 -0.10 -0.01 0.04 -0.07 1.00 0.05 0.06 0.03 0.37 0.31 

NOx -0.12 0.20 -0.26 -0.19 0.03 0.05 1.00 -0.58 0.48 0.16 0.54 

O3 0.45 -0.59 0.37 0.41 -0.09 0.06 -0.58 1.00 -0.30 -0.07 -0.34 

OC 0.07 0.01 0.15 -0.29 0.13 0.03 0.48 -0.30 1.00 0.37 0.59 

SO4
2- 0.05 -0.04 0.11 -0.12 0.15 0.37 0.16 -0.07 0.37 1.00 0.44 

CS 0.00 0.01 -0.03 -0.32 0.23 0.31 0.54 -0.34 0.59 0.44 1.00 

 19 

UKUB SR RH T WS P SO2 NOx O3 OC SO4
2- CS 

SR 1.00 -0.70 0.53 0.22 0.07 0.08 -0.15 0.47 0.01 0.02 -0.14 

RH -0.70 1.00 -0.56 -0.22 -0.19 -0.08 0.20 -0.66 -0.10 -0.01 0.08 

T 0.53 -0.56 1.00 0.21 -0.05 -0.05 -0.38 0.52 -0.12 0.01 -0.18 

WS 0.22 -0.22 0.21 1.00 -0.33 -0.16 -0.44 0.41 -0.43 -0.25 -0.50 

P 0.07 -0.19 -0.05 -0.33 1.00 0.18 0.22 -0.06 0.31 0.25 0.26 

SO2 0.08 -0.08 -0.05 -0.16 0.18 1.00 0.44 -0.16 0.29 0.40 0.39 

NOx -0.15 0.20 -0.38 -0.44 0.22 0.44 1.00 -0.56 0.57 0.29 0.79 

O3 0.47 -0.66 0.52 0.41 -0.06 -0.16 -0.56 1.00 -0.14 -0.14 -0.40 

OC 0.01 -0.10 -0.12 -0.43 0.31 0.29 0.57 -0.14 1.00 0.46 0.63 

SO4
2- 0.02 -0.01 0.01 -0.25 0.25 0.40 0.29 -0.14 0.46 1.00 0.36 

CS -0.14 0.08 -0.18 -0.50 0.26 0.39 0.79 -0.40 0.63 0.36 1.00 
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UKRO SR RH T WS P SO2 NOx O3 OC SO4
2- CS 

SR 1.00 -0.68 0.51 0.11 0.15 0.14 0.17 0.16 -0.03 0.03 0.06 

RH -0.68 1.00 -0.49 -0.14 -0.24 0.01 -0.01 -0.35 0.09 -0.01 0.06 

T 0.51 -0.49 1.00 0.16 0.21 0.18 0.15 -0.02 0.02 0.01 0.15 

WS 0.11 -0.14 0.16 1.00 -0.34 0.17 0.17 0.08 -0.16 -0.19 -0.05 

P 0.15 -0.24 0.21 -0.34 1.00 -0.10 -0.05 0.04 0.15 0.08 0.01 

SO2 0.14 0.01 0.18 0.17 -0.10 1.00 0.91 -0.65 0.36 -0.13 0.72 

NOx 0.17 -0.01 0.15 0.17 -0.05 0.91 1.00 -0.63 0.34 -0.04 0.81 

O3 0.16 -0.35 -0.02 0.08 0.04 -0.65 -0.63 1.00 -0.43 0.02 -0.64 

OC -0.03 0.09 0.02 -0.16 0.15 0.36 0.34 -0.43 1.00 0.24 0.47 

SO4
2- 0.03 -0.01 0.01 -0.19 0.08 -0.13 -0.04 0.02 0.24 1.00 0.18 

CS 0.06 0.06 0.15 -0.05 0.01 0.72 0.81 -0.64 0.47 0.18 1.00 

 21 

DENRU SR RH T WS SO2 NOx O3 OC SO4
2- CS 

SR 1.00 -0.56 0.44 0.07 -0.05 -0.12 0.43 -0.04 -0.09 0.05 

RH -0.56 1.00 -0.39 0.02 0.02 0.17 -0.54 0.01 0.18 -0.08 

T 0.44 -0.39 1.00 -0.18 -0.09 -0.19 0.37 -0.13 -0.06 0.22 

WS 0.07 0.02 -0.18 1.00 0.02 -0.28 0.22 -0.09 0.02 -0.32 

SO2 -0.05 0.02 -0.09 0.02 1.00 0.18 -0.06 0.48 0.51 0.34 

NOx -0.12 0.17 -0.19 -0.28 0.18 1.00 -0.58 0.34 0.22 0.54 

O3 0.43 -0.54 0.37 0.22 -0.06 -0.58 1.00 -0.17 -0.18 -0.17 

OC -0.04 0.01 -0.13 -0.09 0.48 0.34 -0.17 1.00 0.65 0.58 

SO4
2- -0.09 0.18 -0.06 0.02 0.51 0.22 -0.18 0.65 1.00 0.41 

CS 0.05 -0.08 0.22 -0.32 0.34 0.54 -0.17 0.58 0.41 1.00 

 22 

DENUB SR RH T WS NOx O3 CS 

SR 1.00 -0.55 0.45 0.06 -0.02 0.39 0.04 

RH -0.55 1.00 -0.40 -0.02 0.15 -0.58 -0.04 

T 0.45 -0.40 1.00 -0.13 -0.11 0.40 0.18 

WS 0.06 -0.02 -0.13 1.00 -0.37 0.26 -0.35 

NOx -0.02 0.15 -0.11 -0.37 1.00 -0.59 0.55 

O3 0.39 -0.58 0.40 0.26 -0.59 1.00 -0.23 

CS 0.04 -0.04 0.18 -0.35 0.55 -0.23 1.00 
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 23 

DENRO SR RH T WS SO2 NOx O3 OC CS 

SR 1.00 -0.55 0.30 0.21 0.37 0.29 0.41 0.00 0.26 

RH -0.55 1.00 -0.45 -0.09 -0.26 -0.17 -0.42 -0.20 -0.29 

T 0.30 -0.45 1.00 0.04 0.22 0.12 0.25 0.39 0.41 

WS 0.21 -0.09 0.04 1.00 -0.16 -0.12 0.53 -0.19 -0.12 

SO2 0.37 -0.26 0.22 -0.16 1.00 0.80 0.01 0.31 0.62 

NOx 0.29 -0.17 0.12 -0.12 0.80 1.00 -0.02 0.20 0.67 

O3 0.41 -0.42 0.25 0.53 0.01 -0.02 1.00 -0.01 0.05 

OC 0.00 -0.20 0.39 -0.19 0.31 0.20 -0.01 1.00 0.36 

CS 0.26 -0.29 0.41 -0.12 0.62 0.67 0.05 0.36 1.00 

 24 

GERRU SR RH T WS P OC SO4
2- CS 

SR 1.00 -0.70 0.55 0.20 0.13 -0.07 -0.07 0.02 

RH -0.70 1.00 -0.61 -0.31 -0.12 0.08 0.10 -0.01 

T 0.55 -0.61 1.00 0.01 0.11 -0.34 -0.29 -0.11 

WS 0.20 -0.31 0.01 1.00 -0.24 -0.14 -0.09 -0.35 

P 0.13 -0.12 0.11 -0.24 1.00 0.11 0.13 0.23 

OC -0.07 0.08 -0.34 -0.14 0.11 1.00 0.83 0.65 

SO4
2- -0.07 0.10 -0.29 -0.09 0.13 0.83 1.00 0.52 

CS 0.02 -0.01 -0.11 -0.35 0.23 0.65 0.52 1.00 

 25 

GERUB SR RH T WS P CS 

SR 1.00 -0.72 0.55 0.25 0.16 -0.06 

RH -0.72 1.00 -0.61 -0.32 -0.17 0.10 

T 0.55 -0.61 1.00 0.05 0.11 -0.20 

WS 0.25 -0.32 0.05 1.00 -0.21 -0.31 

P 0.16 -0.17 0.11 -0.21 1.00 0.21 

CS -0.06 0.10 -0.20 -0.31 0.21 1.00 

 26 
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GERRO SR RH T WS P CS 

SR 1.00 -0.65 0.50 0.19 0.14 0.05 

RH -0.65 1.00 -0.72 -0.14 -0.16 0.03 

T 0.50 -0.72 1.00 -0.03 0.16 -0.14 

WS 0.19 -0.14 -0.03 1.00 -0.15 -0.34 

P 0.14 -0.16 0.16 -0.15 1.00 0.19 

CS 0.05 0.03 -0.14 -0.34 0.19 1.00 

 28 

FINRU SR RH T WS P SO2 NOx O3 OM SO4
2- CS 

SR 1.00 -0.67 0.50 0.11 0.11 0.00 -0.24 0.30 -0.05 -0.14 0.09 

RH -0.67 1.00 -0.56 -0.21 -0.27 -0.12 0.31 -0.55 0.00 0.17 -0.20 

T 0.50 -0.56 1.00 0.01 0.03 -0.20 -0.28 -0.14 0.27 -0.20 0.28 

WS 0.11 -0.21 0.01 1.00 0.17 0.11 0.13 0.35 -0.20 -0.20 -0.07 

P 0.11 -0.27 0.03 0.17 1.00 0.00 -0.08 -0.08 0.34 0.12 0.19 

SO2 0.00 -0.12 -0.20 0.11 0.00 1.00 0.18 0.09 NA NA 0.21 

NOx -0.24 0.31 -0.28 0.13 -0.08 0.18 1.00 -0.24 NA NA 0.12 

O3 0.30 -0.55 -0.14 0.35 -0.08 0.09 -0.24 1.00 NA NA 0.02 

OM -0.05 0.00 0.27 -0.20 0.34 NA NA NA 1.00 0.43 0.61 

SO4
2- -0.14 0.17 -0.20 -0.20 0.12 NA NA NA 0.43 1.00 0.18 

CS 0.09 -0.20 0.28 -0.07 0.19 0.21 0.12 0.02 0.61 0.18 1.00 

 29 

FINUB SR RH T WS P CS 

SR 1.00 -0.54 0.45 0.05 0.09 0.00 

RH -0.54 1.00 -0.35 0.04 -0.23 -0.01 

T 0.45 -0.35 1.00 -0.02 -0.01 0.00 

WS 0.05 0.04 -0.02 1.00 -0.26 0.00 

P 0.09 -0.23 -0.01 -0.26 1.00 0.00 

CS 0.00 -0.01 0.00 0.00 0.00 1.00 

 30 
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FINRO SR RH T WS P NOx O3 CS 

SR 1.00 -0.58 0.47 0.03 0.08 0.05 0.20 0.09 

RH -0.58 1.00 -0.29 -0.05 -0.24 0.02 -0.34 0.01 

T 0.47 -0.29 1.00 -0.07 -0.02 -0.08 0.18 0.05 

WS 0.03 -0.05 -0.07 1.00 -0.25 -0.29 0.41 -0.32 

P 0.08 -0.24 -0.02 -0.25 1.00 0.10 -0.09 0.13 

NOx 0.05 0.02 -0.08 -0.29 0.10 1.00 -0.61 0.75 

O3 0.20 -0.34 0.18 0.41 -0.09 -0.61 1.00 -0.51 

CS 0.09 0.01 0.05 -0.32 0.13 0.75 -0.51 1.00 

 32 

SPARU SR RH T WS P SO2 NO2 O3 CS 

SR 1.00 -0.45 0.50 0.38 0.09 0.10 -0.02 0.34 0.34 

RH -0.45 1.00 -0.29 -0.20 -0.24 -0.08 0.05 -0.48 -0.06 

T 0.50 -0.29 1.00 0.16 0.24 0.07 -0.05 0.54 0.47 

WS 0.38 -0.20 0.16 1.00 -0.16 0.13 -0.02 0.25 0.10 

P 0.09 -0.24 0.24 -0.16 1.00 -0.15 0.12 0.09 0.14 

SO2 0.10 -0.08 0.07 0.13 -0.15 1.00 0.14 0.19 0.25 

NO2 -0.02 0.05 -0.05 -0.02 0.12 0.14 1.00 -0.02 0.42 

O3 0.34 -0.48 0.54 0.25 0.09 0.19 -0.02 1.00 0.44 

CS 0.34 -0.06 0.47 0.10 0.14 0.25 0.42 0.44 1.00 

 33 

SPAUB SR RH T WS P SO2 NO2 O3 CS 

SR 1.00 -0.43 0.44 0.18 0.03 0.25 -0.09 0.32 0.00 

RH -0.43 1.00 -0.04 -0.23 -0.16 -0.12 0.10 -0.23 0.16 

T 0.44 -0.04 1.00 -0.14 0.11 0.35 -0.07 0.38 0.11 

WS 0.18 -0.23 -0.14 1.00 -0.26 -0.08 -0.34 0.32 -0.43 

P 0.03 -0.16 0.11 -0.26 1.00 0.13 0.15 -0.10 0.10 

SO2 0.25 -0.12 0.35 -0.08 0.13 1.00 0.20 0.13 0.16 

NO2 -0.09 0.10 -0.07 -0.34 0.15 0.20 1.00 -0.66 0.59 

O3 0.32 -0.23 0.38 0.32 -0.10 0.13 -0.66 1.00 -0.35 

CS 0.00 0.16 0.11 -0.43 0.10 0.16 0.59 -0.35 1.00 

 34 
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7 
 

GRERU SR RH T WS P NO2 O3 OC CS 

SR 1.00 -0.30 0.33 0.02 -0.11 0.36 0.19 0.09 0.18 

RH -0.30 1.00 -0.25 -0.27 0.20 -0.20 -0.12 -0.06 0.08 

T 0.33 -0.25 1.00 0.00 -0.53 0.02 0.54 0.35 0.46 

WS 0.02 -0.27 0.00 1.00 -0.21 -0.03 0.15 0.14 0.11 

P -0.11 0.20 -0.53 -0.21 1.00 -0.10 -0.35 -0.24 -0.09 

NO2 0.36 -0.20 0.02 -0.03 -0.10 1.00 0.00 0.01 -0.02 

O3 0.19 -0.12 0.54 0.15 -0.35 0.00 1.00 0.50 0.62 

OC 0.09 -0.06 0.35 0.14 -0.24 0.01 0.50 1.00 0.47 

CS 0.18 0.08 0.46 0.11 -0.09 -0.02 0.62 0.47 1.00 

 36 

GREUB SR RH T WS P CS 

SR 1.00 -0.55 0.48 0.47 -0.15 0.04 

RH -0.55 1.00 -0.67 -0.30 0.18 -0.07 

T 0.48 -0.67 1.00 0.20 -0.51 -0.06 

WS 0.47 -0.30 0.20 1.00 -0.15 -0.21 

P -0.15 0.18 -0.51 -0.15 1.00 0.16 

CS 0.04 -0.07 -0.06 -0.21 0.16 1.00 
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Table S2: Gradients and R2 for the relationship between VOCs and NPF event variables. 38 

UKRU aN R2 aGR R2 aJ R2 

benzene -3.37E-01 0.88 1.24E+00 0.16 -5.99E-03 0.07 

ethane -5.42E-02 0.88 -4.79E-01 0.26 -4.61E-03 0.77 

ethene -1.65E-01 0.83 2.64E+00 0.60 -1.70E-02 0.57 

ethylbenzene -7.01E-01 0.79 6.78E+00 0.41 -5.77E-02 0.63 

iso.butane -2.06E-01 0.75 1.41E+00 0.70 -5.62E-03 0.11 

iso.octane -5.23E-01 0.45 1.09E+01 0.80 9.32E-03 0.11 

iso.pentane -1.96E-01 0.74 2.36E+00 0.58 2.36E-02 0.72 

m.p.xylene -2.92E-01 0.86 3.21E+00 0.68 -1.98E-02 0.35 

n.butane -1.67E-01 0.79 1.04E+00 0.44 1.43E-02 0.11 

n.heptane -9.63E-01 0.80 1.36E+01 0.73 -1.46E-02 0.13 

n.hexane -1.21E+00 0.84 6.82E+00 0.67 1.33E-02 0.11 

n.pentane -3.71E-01 0.67 3.49E+00 0.64 -8.97E-03 0.06 

o.xylene -5.34E-01 0.71 8.59E+00 0.86 -1.81E-02 0.42 

propane -7.77E-02 0.76 1.97E-01 0.24 -4.28E-03 0.49 

propene -1.50E-01 0.67 -4.01E-01 0.02 6.20E-03 0.08 

toluene -1.48E-01 0.79 1.88E+00 0.81 -9.26E-03 0.43 

1.2.4.trimethylbenzene -4.36E-01 0.46 5.38E+00 0.29 -4.78E-02 0.68 

1.3.butadiene -1.17E+00 0.40 -1.68E+01 0.71 -7.55E-02 0.66 

1.butene -9.39E-02 0.03 -4.77E+00 0.25 -1.99E-02 0.07 

2.methylpentane -7.66E-01 0.77 8.49E+00 0.57 4.56E-02 0.64 

 39 
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FINRU aN R2 aGR R2 aJ R2 

Acetaldehyde -1.04E-01 0.05 -2.16E+00 0.69 1.23E-02 0.07 

Aceticacid 1.19E-01 0.13 5.88E+00 0.77 3.33E-02 0.21 

Acetolnitrite -1.02E+00 0.13 1.33E+01 0.59 6.62E-02 0.18 

Acetone -4.63E-02 0.08 3.38E+00 0.74 5.85E-03 0.19 

Benzene -4.46E-01 0.11 -2.02E+01 0.83 -4.13E-02 0.02 

Ethanol 4.04E-02 0.06 1.31E+00 0.10 4.77E-03 0.10 

Isoprene -3.17E+00 0.51 1.59E+01 0.87 -1.50E+00 0.31 

MEK 6.45E-01 0.34 -8.03E+00 0.36 2.95E-02 0.03 

Methacrolein.MVK -5.15E+00 0.45 3.75E+01 0.66 2.92E-02 0.02 

Methanol 1.68E-02 0.05 1.48E+00 0.75 3.48E-03 0.12 

Monoterpenes -1.17E-01 0.38 2.84E+00 0.56 1.11E-03 0.00 

Toluene -4.25E+00 0.59 2.88E+01 0.80 -5.55E-02 0.13 

 41 
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UKRO aN R2 aGR R2 aJ R2 

benzene -1.03E-01 0.68 1.36E+00 0.80 4.42E-02 0.78 

cis.2.butene -1.93E-01 0.59 8.33E-01 0.02 1.70E-01 0.48 

ethane -2.45E-02 0.53 2.99E-02 0.06 2.28E-03 0.14 

ethene -4.59E-02 0.69 5.74E-01 0.83 2.50E-02 0.97 

ethylbenzene -7.13E-02 0.87 1.22E+00 0.77 3.59E-02 0.41 

ethyne -8.43E-02 0.74 1.23E+00 0.75 4.22E-02 0.64 

iso.butane -4.70E-02 0.55 6.07E-01 0.78 1.79E-02 0.92 

iso.octane -7.53E-02 0.80 2.14E+00 0.78 7.35E-02 0.67 

iso.pentane -1.10E-02 0.70 2.64E-01 0.72 1.00E-02 0.82 

isoprene -2.75E-02 0.07 4.34E-01 0.01 2.24E-03 0.00 

m.p.xylene -1.99E-02 0.91 3.81E-01 0.56 1.47E-02 0.64 

n.butane -2.17E-02 0.61 2.58E-01 0.78 4.07E-03 0.17 

n.heptane -1.53E-01 0.75 2.51E+00 0.80 1.15E-01 0.82 

n.hexane -1.10E-01 0.63 2.86E+00 0.75 8.28E-02 0.74 

n.octane -2.64E-01 0.55 7.06E+00 0.72 2.73E-01 0.98 

n.pentane -5.44E-02 0.53 1.03E+00 0.80 2.99E-02 0.86 

o.xylene -4.69E-02 0.88 9.58E-01 0.65 4.37E-02 0.86 

propane -3.16E-02 0.68 1.95E-01 0.32 1.01E-02 0.90 

propene -6.69E-02 0.87 1.15E+00 0.85 3.55E-02 0.78 

toluene -1.22E-02 0.84 2.76E-01 0.74 1.15E-02 0.85 

trans.2.butene -2.63E-01 0.72 3.16E+00 0.35 1.41E-01 0.60 

trans.2.pentene -1.67E-01 0.73 2.69E+00 0.31 1.16E-01 0.52 

1.2.3.trimethylbenzene -1.45E-01 0.78 3.31E+00 0.66 1.28E-01 0.81 

1.2.4.trimethylbenzene -4.89E-02 0.85 7.64E-01 0.43 3.26E-02 0.46 

1.3.5.trimethylbenzene -8.62E-02 0.77 1.56E+00 0.67 6.65E-02 0.64 

1.3.butadiene -1.78E-01 0.81 2.99E+00 0.44 9.04E-02 0.26 

1.butene -2.18E-01 0.38 2.51E+00 0.25 1.24E-01 0.64 

1.pentene -2.43E-01 0.52 6.92E+00 0.37 3.00E-01 0.82 

2.methylpentane -3.73E-02 0.68 8.57E-01 0.67 2.83E-02 0.80 
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Figure S1: Relationship of solar radiation with NPF variables.  44 
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 (e) 59 
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(f) 61 
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Figure S2: Relationship of temperature with NPF variables.  94 
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Figure S3: Relationship of relative humidity with NPF variables.  152 
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Figure S4: Relationship of wind speed with NPF variables.  204 
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Figure S5: Relationship of atmospheric pressure with NPF variables.  248 
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Figure S6: Relationship of SO2 concentration with NPF variables.  281 
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Figure S7: Relationship of NO2 / NOx concentration with NPF variables.  310 
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Figure S8: Relationship of O3 concentration with NPF variables.  349 
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Figure S9: Relationship of particulate organic carbon concentration with NPF variables.  394 
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Figure S10: Relationship of SO4
2- concentration with NPF variables.  416 
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Figure S11: Relationship of gaseous ammonia concentration with NPF variables.  437 
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Figure S12: Relationship of the condensation sink with NPF variables.  444 
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Figure S13: Relationship of average temperature and normalised gradients aN
* for all but the Finnish 493 

sites. 494 

 495 

 496 

  497 
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Figure S14: Seasonal variation of NPF events 498 
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