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This Supplemental Information contains 19 figures:

Figure S1: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 average annual NO» concentrations between 60 and 70 pg m™. The red
dot indicates the number of clusters into which sites were grouped.

Figure S2: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 average annual NO, concentrations between 50 and 60 pg m. The red
dot indicates the number of clusters into which sites were grouped.

Figure S3: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 average annual NO» concentrations between 40 and 50 pg m™. The red
dot indicates the number of clusters into which sites were grouped.

Figure S4: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 annual NO, concentrations between 30 and 40 pg m=. The red dot
indicates the number of clusters into which sites were grouped.

Figure S5: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 annual NO; concentrations between 20 and 30 pg m™. The red dot
indicates the number of clusters into which sites were grouped.

Figure S6: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 annual NO, concentrations between 10 and 20 pg m=. The red dot
indicates the number of clusters into which sites were grouped.

Figure S7: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 annual NO; concentrations between 0 and 10 pg m?. The red dot
indicates the number of clusters into which sites were grouped.

Figure S8: Map of countries assigned to the European regions used in Figure 3.

Figure S9: Map of sites with 2010-2014 annual NO, concentrations (NO2ax) between 60-70 ug m=,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO,
concentration bin contributions to 2010-2014 NOxaa.



Figure S10: Map of sites with 2010-2014 annual NO, concentrations (NO244) between 50-60 pg m™,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO,
concentration bin contributions to 2010-2014 NOxaa.

Figure S11: Map of sites with 2010-2014 annual NO, concentrations (NO244) between 40-50 ug m,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO»
concentration bin contributions to 2010-2014 NO»aa.

Figure S12: Map of sites with 2010-2014 annual NO, concentrations (NO244) between 30-40 pg m>,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO,
concentration bin contributions to 2010-2014 NOxaa.

Figure S13: Map of sites with 2010-2014 annual NO, concentrations (NO244) between 20-30 ug m,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO»
concentration bin contributions to 2010-2014 NO»aa.

Figure S14: Map of sites with 2010-2014 annual NO, concentrations (NO»sa) between 10-20 ug m,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO;
concentration bin contributions to 2010-2014 NOxaa.

Figure S15: Map of sites with 2010-2014 annual NO, concentrations (NO2a) between 0-10 ug m=,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO»
concentration bin contributions to 2010-2014 NOzaa.

Figure S16: Comparison of the direction and magnitude of the trend in annual NO; concentrations
between 2000 and 2014 at 259 sites across Europe using the Theil-Sen statistic and first order
autoregressive (AR(1)) model.

Figure S17: Magnitude and significance of trend in annual average NO concentrations between 2000
and 2014, with sites separated into panels based on 2010-2014 average annual NO- concentrations
(NOzaa). The fill colour in each point denotes the magnitude and direction of the Theil-Sen trend at a site,
and the outer colour denotes whether the trend was statistically significant (p < 0.05, green), or not
statistically significant (p > 0.05, orange). Trend estimates were calculated using the Theil-Sen statistic
and block bootstrapping.

Figure S18: Proportion of sites with significant decreasing (blue), increasing (red) (p < 0.05), and non-
significant (grey) trends in the monthly percentage contribution to annual average NO, between 2000 and
2014, for sites with 2010-2014 average annual NO» concentrations (NOxas) of a) >80 pug m=, b) 60-70 pg
m, ¢) 50-60 pg m3, d) 40-50 pg m>, 30-40 ug m>, 20-30 ug m3, 10-20 pg m=, 0-10 pg m>. Trend
estimates were calculated using the Theil-Sen statistic and block bootstrapping. The black line represents
the division between decreasing and increasing trends within the non-significant bar.

Figure S19: Proportion of sites with significant decreasing (blue), increasing (red) (p < 0.05), and non-
significant (grey) trends in the percentage contribution of each hour of day to annual average NO;
between 2000 and 2014, for sites with 2010-2014 average annual NO; concentrations (NOza) of a) >80
pug m3, b) 60-70 ug m3, ¢) 50-60 pg m=>, d) 40-50 ug m=, 30-40 pg m3, 20-30 pg m3, 10-20 pg m=>, 0-10



ug m>. Trend estimates were calculated using the Theil-Sen statistic and block bootstrapping. The black
line represents the division between decreasing and increasing trends within the non-significant bar.

Figure S20: Proportion of sites with significant decreasing (blue), increasing (red) (p < 0.05), and non-
significant (grey) trends in the percentage contribution from hourly NO, concentrations in 5 ug m bins
to annual average NO; between 2000 and 2014, for sites with 2010-2014 average annual NO»
concentrations (NO2aa) of a) >80 ug m>, b) 60-70 ug m>, ¢) 50-60 pg m=, d) 40-50 pg m=, 30-40 pg m"
3,20-30 ug m?, 10-20 ug m3, 0-10 pg m>. Trend estimates were calculated using the Theil-Sen statistic
and block bootstrapping. The black line represents the division between decreasing and increasing trends
within the non-significant bar.
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Figure S1: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 average annual NO, concentrations between 60 and 70 pg m. The red
dot indicates the number of clusters into which sites were grouped.
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Figure S2: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 average annual NO, concentrations between 50 and 60 pg m. The red
dot indicates the number of clusters into which sites were grouped.
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Figure S3: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 average annual NO, concentrations between 40 and 50 pg m™. The red
dot indicates the number of clusters into which sites were grouped.
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Figure S4: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 annual NO, concentrations between 30 and 40 pg m. The red dot
indicates the number of clusters into which sites were grouped.
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Figure S5: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 annual NO; concentrations between 20 and 30 pg m™. The red dot
indicates the number of clusters into which sites were grouped.
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Figure S6: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 annual NO; concentrations between 10 and 20 pg m™. The red dot
indicates the number of clusters into which sites were grouped.
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Figure S7: The proportion of within-cluster variance explained as a function of number of clusters for
monitoring sites with 2010-2014 annual NO, concentrations between 0 and 10 ug m=. The red dot
indicates the number of clusters into which sites were grouped.



European Region
[ Northern Europe [l Central Europe [l Southwestern Europe ] Southeastern Europe

[ Western Europe [l Eastern Europe [l South-Central Europe [l Other

Figure S8: Map of countries assigned to the European regions used in Figure 3.
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Figure S9: Map of sites with 2010-2014 annual NO, concentrations (NO»s4) between 60-70 pg m3,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO,
concentration bin contributions to 2010-2014 NOaaa.
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Figure S10: Map of sites with 2010-2014 annual NO, concentrations (NO2a4) between 50-60 pg m,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO»
concentration bin contributions to 2010-2014 NOzaa.
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Figure S11: Map of sites with 2010-2014 annual NO, concentrations (NO2a4) between 40-50 pg m,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO»
concentration bin contributions to 2010-2014 NOzaa.
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Figure S12: Map of sites with 2010-2014 annual NO, concentrations (NO2a4) between 30-40 pg m,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO»
concentration bin contributions to 2010-2014 NOzaa.
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Figure S13: Map of sites with 2010-2014 annual NO, concentrations (NO2xa) between 20-30 pg m,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO;
concentration bin contributions to 2010-2014 NOxaa.
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Figure S14: Map of sites with 2010-2014 annual NO, concentrations (NO2xa) between 10-20 pg m,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO;
concentration bin contributions to 2010-2014 NOxaa.
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Figure S15: Map of sites with 2010-2014 annual NO, concentrations (NOaa) between 0-10 pug m,
grouped into clusters demarcating distinct variations in monthly, hour of day, and hourly NO,
concentration bin contributions to 2010-2014 NOxaa.
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Figure S16: Comparison of the direction and magnitude of the trend in annual NO, concentrations
between 2000 and 2014 at 259 sites across Europe using the Theil-Sen statistic and first order
autoregressive (AR(1)) model.
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Figure S17: Magnitude and significance of trend in annual average NO, concentrations between 2000
and 2014, with sites separated into panels based on 2010-2014 average annual NO- concentrations
(NO2aa). The fill colour in each point denotes the magnitude and direction of the Theil-Sen trend at a site,
and the outer colour denotes whether the trend was statistically significant (p < 0.05, green), or not
statistically significant (p > 0.05, orange). Trend estimates were calculated using the Theil-Sen statistic
and block bootstrapping.
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Figure S18: Proportion of sites with significant decreasing (blue), increasing (red) (p < 0.05), and non-

significant (grey) trends in the monthly percentage contribution to annual average NO; between 2000 and
2014, for sites with 2010-2014 average annual NO, concentrations (NO2a4) of a) >80 ug m3, b) 60-70 pg

m, ¢) 50-60 pg m3, d) 40-50 pg m>, 30-40 ug m3, 20-30 ug m3, 10-20 pg m=, 0-10 pg m>. Trend

estimates were calculated using the Theil-Sen statistic and block bootstrapping. The black line represents

the division between decreasing and increasing trends within the non-significant bar.
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Figure S19: Proportion of sites with significant decreasing (blue), increasing (red) (p < 0.05), and non-
significant (grey) trends in the percentage contribution of each hour of day to annual average NO;
between 2000 and 2014, for sites with 2010-2014 average annual NO; concentrations (NO2aa) of a) >80
pug m3, b) 60-70 ug m3, ¢) 50-60 pg m=>, d) 40-50 ug m=, 30-40 pg m3, 20-30 pg m3, 10-20 pg m=>, 0-10
ug m3. Trend estimates were calculated using the Theil-Sen statistic and block bootstrapping. The black
line represents the division between decreasing and increasing trends within the non-significant bar.



100% 2010-2014 Annual NO, = 80+ ugm > (N = 2)
b il

2010-2014 Annual NO, = 60-70 ug m?

(N=3)

a)
80%
60%

40%

20%

0%

100%
0 b)
80%-

60%-

40%-

20%-

o/,
(]

p>0.05 [inc. (p < 0.05)

©c2889838R338288388388¢% 28888832388 8°¢
Moec. (p<0.05) | p>0.05 [linc. (p<0.05) Wloec. (p < 0.05)

100% 2010-2014 Annual NO, = 50-60 ug m? (N=9) 100% 2010-2014 Annual NO, = 40-50 ug m?° (N=13)
(] 0 I l | | I

80% L | 80%-

60% n 1l L e0%e s

40% ANEN 40%-

20% 0 5 20%- |

0% NNNNNNR NN " 0%
©288938R83828838833883% °©2R8%

loec. (p<0.05)

2010-2014 Annual NO, = 30-40 ug m > (N = 37)

.Dec. (p £0.05)

(N =86)
11

p>0.05 [inc. (p<0.05)

p > 0.05 [ inc. (p < 0.05)

WlDec. (p<0.05)

p>0.05 [linc. (p < 0.05)

Woec. (p<0.05)

p>0.05 [inc. (p < 0.05)

Illllllllllll-v-vv

g88882e8s8 g2

.Dec. (p £0.05)

2010-2014 Annual NO, =

2010-2014 Annual NO, = 20-30 g m ° (N = 84)

L e e I et Bt et SeT it
o O o o o o

p > 0.05 [inc. (p < 0.05)

0-10 ug m > (N = 25)

o' o
oo oo oo o oo
S raomowFwmo~oo 2

Woec. (p<0.05)

p>0.05 [linc. (p < 0.05)

Figure S20: Proportion of sites with significant decreasing (blue), increasing (red) (p < 0.05), and non-
significant (grey) trends in the percentage contribution from hourly NO- concentrations in 5 ug m™ bins
to annual average NO; between 2000 and 2014, for sites with 2010-2014 average annual NO»
concentrations (NOzaa) of a) >80 pg m, b) 60-70 ug m>, ¢) 50-60 pg m=, d) 40-50 ug m=>, 30-40 ug m"
3,20-30 ug m, 10-20 ug m3, 0-10 pg m>. Trend estimates were calculated using the Theil-Sen statistic
and block bootstrapping. The black line represents the division between decreasing and increasing trends

within the non-significant bar.



