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Figure S1. Averaged mean sea level pressure (filled colors) and geopotential heights (contours) at 500 hPa for May-September 2010 period

from the WRF-Chem simulation. The contour interval is 2 hPa



MDAS8 exceedances
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Figure S2. Distribution of observed (left) and modelled (right) MDAS ozone air quality exceedance during April-September 2010 period.

Model results are shown at the locations of the rural AirBase stations.



AOT40 May-July 2010

AQT40-Obs Max: 24656.1 AQT40-Model Max: 22931.2

3000 4000 5000 6000 9000 10000 12000 14000 16000 18000 20000 30000

Figure S3. Distribution of observed (left) and modelled (right) AOT40 vegetation metrics during May-July 2010 period. Model results are

shown at the locations of the rural AirBase stations. The unit is ppb — hours



Table S1. Percent contribution of local, European, long range transported (LRT) and natural emissions sources to MDAS O3 (ppb) at each

receptor region during late spring, summer and early autumn 2010

Late Spring Summer Early Autumn

SR Local restof LRT natural | Local restof LRT natural Local restof LRT natural

region Europe sources Europe sources Europe sources
IBE 19.96 20.37 41.09 18.57 31.10 21.84 27.69 19.36 31.15 1535 3374 19.75
ITA 11.43 4576  29.46 13.34 16.75 53.63 15.53 14.08 12.17 46.66 246 16.56
SEE 15.96 3822 28.84 16.97 22.27 40.35 14.18  23.19 17.41 37.11 21.84 23.64
TCA 20.19 24.68 3396 21.16 24.57 26.62  22.69  26.1 22.99 23.16 2692 26.92
UKI 10.35 13.52  53.65 2246 17.38 15.28 4484 2248 7.80 19.83 4496 2741
FRA 14.37 3391 3422 1748 25.45 35.09 23.66 15.78 21.81 2826  29.63 20.29
Po Valley 20.71 4142 2352 15.10 35.72 40.61 1095 14.03 28.08 37.37  19.02  17.59
High Alps 16.81 37.69 28.07 18.29 27.19 38.52  17.12  19.03 20.39 2940 2845 25.00
GEN 14.23 28.66  37.8 19.29 32.01 33.89 19.26 14.82 15.00 31.89 3045 22.63
CEE 15.42 36.12  30.33 18.11 26.14 41.01 1527 17.56 17.10 3422 2570 2297
SCA 8.50 17.81 49.25 2435 14.67 29.00 31.38 2494 7.88 2331 3840 3042
RBU 21.15 1421 38.61 26.02 27.12 1473 21.01 37.14 25.31 17.75 2738 29.55




Table S2. Percent contribution of different emission sources and types to total O3 at each receptor region as calculated for health and
vegetation metrics. The metrics analysed are mean, MDAS and 95" percentile (ppb) for the early "F" and late "S" simulation period, W126

(ppm — hours), SOMO35 and AOT40 (ppb — hours).

S/R region Metric UKI FRA GEN ITA CEE ALP IBE RBU SEE SCA TCA BNS MBS BIO BMB LGT STR OCN NAM NAF ASI RST
UK MeanF 114 16 12 00 02 00 02 32 00 13 00 51 00 42 26 47 99 193 127 06 9.0 12.7
MeanS 102 14 19 00 05 00 01 30 01 15 00 48 00 97 81 59 39 201 134 0.1 45 108

MDASF 139 19 14 00 03 00 02 30 00 14 00 58 00 41 25 45 96 178 120 05 87 121
MDASS 128 1.7 22 00 06 00 01 29 01 15 00 56 00 94 78 57 38 183 129 0.1 44 102

95" F 180 28 27 00 06 01 03 27 00 23 00 89 00 33 22 43 97 130 94 05 85 105

95t"'s 20.1 34 66 00 08 00 01 21 00 38 00 102 00 76 67 50 35 114 81 01 39 6.6

WI126 194 44 42 00 08 0.1 03 24 01 19 00 72 00 33 22 41 92 122 97 05 7.8 10.1
SOMO35 17.7 43 46 00 08 0.1 03 26 00 23 00 87 00 39 25 48 90 113 87 05 7.8 100
AOT40 214 57 59 00 09 01 04 21 00 25 00 100 00 35 24 42 80 97 175 04 67 84

FRA MeanF 4.0 153 105 0.6 20 24 37 25 06 14 01 46 37 37 24 33 69 98 79 09 56 8.1
MeanS 53 227 52 04 04 28 42 15 02 09 00 44 40 73 46 44 29 107 84 04 33 6.1

MDASF 4.0 172 11.0 05 20 25 37 24 06 13 0.1 46 39 36 23 32 66 88 75 09 54 7.7

MDASS 53 252 53 04 04 28 43 14 02 09 00 46 44 71 44 42 29 92 79 04 3.1 57

95" F 33 206 157 0.8 3.1 44 38 32 12 17 02 40 48 36 27 25 49 42 54 08 38 56

95t"'s 52 312 99 05 07 48 52 08 03 10 00 44 57 60 3.1 33 23 39 52 03 25 3.6

WI126 25 239 172 08 26 57 36 20 08 1.0 01 28 49 45 28 24 41 38 53 09 33 50
SOMO35 3.3 23.7 109 08 19 47 47 18 07 11 01 34 71 47 28 31 44 49 59 09 37 55
AOT40 2.6 24.1 118 1.1 22 60 48 18 09 10 0.1 28 85 46 27 29 39 39 53 09 33 49

GEN MeanF 55 3.7 178 02 34 17 07 30 02 35 00 77 05 38 26 37 76 93 90 06 6.6 89
MeanS 6.7 86 244 0.1 42 25 07 19 03 20 00 72 03 68 48 40 27 65 74 01 30 57

MDASF 53 40 205 02 34 18 07 28 02 34 00 75 05 37 26 36 74 85 86 06 64 85
MDASS 64 88 272 0.1 40 26 07 18 03 19 00 7.1 03 65 46 38 26 58 70 01 29 54

95" F 47 48 269 03 39 3.1 09 28 04 28 01 67 08 35 30 31 64 58 69 06 55 7.0

95" s 34 119 355 02 73 50 09 11 05 14 00 50 06 57 33 28 19 29 51 01 22 3.1

WI26 28 98 459 02 58 44 1.1 07 03 07 00 34 07 56 30 19 19 24 47 03 19 27
SOMO35 39 83 342 02 55 40 10 15 04 17 00 51 07 48 31 28 38 43 60 04 35 47
AOT40 3.1 9.0 382 03 63 49 1.1 12 05 1.1 00 40 08 50 30 25 31 33 55 04 29 39

ITA MeanF 1.1 58 5.1 108 56 44 25 25 40 09 03 15 146 34 17 28 54 45 52 42 40 97
MeanS 2.1 83 4.6 133 41 60 28 14 43 05 0.1 17 154 58 48 34 24 27 49 30 25 59

MDASF 10 56 49 129 54 45 24 23 40 08 03 14 160 33 1.6 27 51 41 49 41 38 89
MDASS 19 7.5 44 156 39 64 26 13 42 05 01 16 168 55 49 31 23 23 45 3.0 23 54

95t"F 06 47 50 162 68 80 13 31 56 08 06 10 169 33 18 21 39 21 37 31 28 67

95t"'S 13 59 49 194 49 100 1.8 12 44 03 01 10 173 51 53 24 18 13 34 24 18 39

Wi126 1.0 65 50 202 55 91 26 15 37 05 01 1.1 122 58 47 25 27 18 42 25 23 45
SOMO35 14 64 47 150 47 6.1 23 18 42 06 02 14 170 44 33 27 35 28 44 34 28 68
AOT40 13 65 48 150 49 63 23 19 43 06 02 14 166 44 33 27 34 27 43 33 28 68

CEE MeanF 26 21 7.7 1.1 163 15 08 69 29 53 01 51 11 44 30 34 69 67 74 09 58 8.1
MeanS 3.6 2.7 103 04 218 15 04 7.8 35 44 01 51 05 83 60 36 26 36 59 02 27 5.1

MDASF 24 22 79 1.1 186 1.7 09 68 30 50 01 48 11 43 30 33 66 61 70 09 55 77
MDASS 33 2.7 106 04 239 16 04 7.7 3.6 40 01 48 05 81 58 34 25 33 55 02 26 48

95t"F 12 28 98 1.8 238 27 13 83 44 25 02 29 17 45 43 27 53 36 50 09 42 62

95t"s 13 26 111 07 315 21 07 93 61 1.1 01 22 08 86 64 25 18 17 39 04 19 33

Wwi126 14 28 11.1 1.1 356 3.1 10 55 61 1.2 01 19 12 83 53 20 19 16 36 04 18 29
SOMO35 2.1 2.8 10.1 1.1 268 24 08 72 48 27 01 34 12 65 48 27 37 32 50 06 32 48
AOT40 1.7 28 103 1.3 293 28 09 70 56 20 01 28 13 7.0 50 25 32 25 44 06 27 42




Table S3. Table S2. continuation

S/R region Metric UKI FRA GEN ITA CEE ALP IBE RBU SEE SCA TCA BNS MBS BIO BMB LGT STR OCN NAM NAF ASI RST

High Alps MeanF 1.8 6.5 11.7 2.1 49 154 22 27 18 15 03 20 40 37 23 36 70 51 70 17 51 76
MeanS 2.6 87 11.8 09 27 243 1.7 12 13 07 00 25 24 64 43 46 33 39 75 05 36 50

MDASF 1.7 64 11.0 19 46 182 22 25 1.7 13 03 18 38 37 23 36 70 47 69 17 51 175

MDA8S 23 79 11.0 09 25 272 1.7 12 13 07 01 23 25 63 42 47 34 35 74 05 36 49

Perc95F 05 6.6 8.1 34 62 242 22 33 25 07 04 08 60 38 27 30 55 25 50 22 38 65

Perc95S 1.0 74 69 13 25 389 19 09 20 04 01 12 44 56 34 39 28 21 56 05 33 40

Wi126 09 62 95 19 38 328 23 1.7 15 07 02 1.1 47 47 31 29 43 25 52 15 33 49

SOMO35 14 65 102 1.6 40 266 21 19 18 08 02 1.6 36 47 31 38 52 34 64 12 42 59

AOT40D 1.2 63 97 18 43 277 21 19 19 08 02 13 39 46 31 36 51 31 61 13 41 57

Po Valley MeanF 14 7.1 81 37 52 204 24 22 30 1.1 03 16 85 33 21 27 54 42 53 17 40 62
MeanS 22 88 82 25 34 300 1.7 09 29 07 00 21 7.7 54 38 31 22 28 50 06 23 37

MDASF 13 66 76 3.6 49 248 23 21 30 1.0 03 15 82 32 21 25 52 38 50 16 37 58

MDA8S 2.0 80 7.8 25 3.1 347 16 08 28 06 00 19 75 51 37 29 21 24 46 06 21 33

Perc95F 0.6 54 72 3.0 60 348 14 27 38 09 03 09 80 34 25 20 37 18 34 12 26 45

Perc95S 09 58 59 25 25 470 07 06 33 04 00 08 73 49 36 22 16 14 37 04 18 25

WI126 08 62 64 32 32 454 15 08 18 05 01 09 79 48 36 17 18 13 31 10 15 26

SOMO35 13 6.8 72 32 41 338 18 14 30 07 02 14 85 41 29 24 31 25 41 11 25 40

AOT40D 1.1 6.6 7.0 34 42 350 1.7 14 31 07 02 13 88 42 30 22 29 22 39 11 24 38

IBE MeanF 23 52 25 04 08 09 198 1.8 03 05 01 18 64 42 19 40 76 115 90 24 6.0 106
MeanS 15 50 06 02 0.1 04 282 09 00 02 00 10 96 73 53 51 32 100 88 28 3.7 6.0

MDASF 2.1 48 24 04 07 09 228 1.7 03 05 01 17 67 43 19 39 75 105 86 24 58 10.1
MDASS 13 42 05 02 01 03 319 09 00 02 00 09 97 72 54 50 31 88 82 28 36 56

95" F 1.1 68 3.0 07 13 1.7 284 23 05 07 02 13 93 47 20 33 61 56 64 32 43 638

95ths 1.1 39 08 03 0.1 04 376 06 00 02 00 08 125 7.1 63 41 26 50 56 38 29 43

Wi126 0.8 40 14 03 04 06 36.1 09 01 02 00 07 101 70 58 39 39 49 66 31 3.6 54
SOMO35 14 49 16 04 05 08 293 12 02 03 00 12 108 56 37 41 50 72 70 32 43 71
AOT40 12 54 18 05 07 1.1 294 12 03 04 01 1.0 124 55 35 39 48 62 65 34 40 67

RBU MeanF 09 06 15 02 34 03 03 222 16 30 05 15 06 73 54 45 88 66 83 07 82 137
MeanS 1.7 0.7 23 01 40 02 01 256 09 33 02 21 02 134 163 47 34 29 57 01 39 84
MDASF 09 07 16 02 36 03 03 230 1.7 28 05 15 06 73 58 44 86 63 80 07 79 132
MDASS 16 0.7 23 01 40 02 01 266 1.0 31 02 20 02 129 176 45 33 27 54 01 37 79
95" F 09 1.0 23 03 38 05 04 244 22 15 05 11 07 63 109 41 83 53 66 07 69 11.3
95t"s 08 05 16 01 30 02 01 293 1.1 14 02 10 02 121 288 35 26 14 37 01 28 56
w126 03 03 09 01 21 0.1 01 293 08 07 01 05 0.1 124 338 32 28 09 32 01 28 5.1
SOMO35 0.7 0.6 1.7 02 37 03 03 286 16 13 04 10 05 102 203 3.7 48 26 48 04 44 79
AOT40 05 06 14 02 33 03 02 296 16 09 04 07 05 11.0 241 35 41 19 41 03 38 70

SEE MeanF 09 19 37 35 74 17 12 69 164 09 32 12 67 52 23 34 64 43 59 21 49 99
MeanS 12 15 34 24 75 18 06 97 190 12 37 15 48 93 99 38 28 20 46 08 29 56

MDASF 09 19 36 35 72 19 12 65 182 09 34 11 7.1 51 22 33 62 40 56 20 47 94
MDASS 12 15 32 24 71 20 06 93 206 1.1 41 14 52 91 100 3.6 27 18 44 08 28 53

95thF 05 22 43 49 76 3.1 09 49 214 05 41 08 77 55 25 30 53 26 48 16 39 79

95t"'S 04 08 21 23 54 22 04 91 253 03 43 05 49 102 142 32 23 10 34 07 25 46

Wi26 07 13 29 21 72 28 06 96 236 06 1.1 08 26 108 139 33 27 13 39 06 27 47
SOMO35 0.8 1.7 32 31 65 22 08 75 205 07 44 10 70 73 69 33 41 26 46 13 35 70

AOT40 0.7 1.6 3.1 3.1 62 22 08 75 207 06 49 09 74 75 71 32 40 24 44 13 34 70

SCA MeanF 22 06 16 00 15 01 01 7.1 01 93 00 43 0.1 55 28 50 108 124 11.0 0.7 10.1 14.6
MeanS 55 14 45 00 3.1 01 01 58 0.1 11.6 00 75 00 104 83 57 39 79 93 0.1 43 102

MDASF 23 06 17 00 15 01 01 7.1 0.1 103 00 47 01 54 29 50 107 11.8 10.7 0.7 99 142

MDASS 55 15 53 00 35 01 01 60 02 126 00 79 00 101 80 55 38 73 89 0.1 41 96

95t"F 31 08 25 01 24 02 02 7.6 02 112 01 56 0.1 41 25 49 114 107 91 07 99 128

95t"s 50 26 102 00 73 02 02 7.6 04 124 00 91 01 86 66 44 31 51 71 01 33 68

WI26 26 1.7 68 00 48 02 02 125 02 %.9 00 53 01 72 82 37 68 67 69 04 61 86
SOMO35 38 19 7.8 01 58 02 02 81 03 122 00 85 01 53 43 39 76 73 70 05 65 87

AOT40 35 24 106 0.1 83 03 02 99 04 125 00 94 01 61 54 31 55 52 57 04 47 64




Table S4. Table S2. continuation

S/R region Metric UKI FRA GEN ITA CEE ALP IBE RBU SEE SCA TCA BNS MBS BIO BMB LGT STR OCN NAM NAF ASI RST

TCA MeanF 04 10 1.7 07 24 07 07 80 68 04 197 06 45 60 21 44 77 37 60 24 54 148
MeanS 04 04 07 03 1.8 04 03 136 46 04 206 04 41 107 82 56 43 15 51 11 44 113

MDASF 04 10 17 07 23 07 07 7.1 6.6 04 220 05 44 58 22 44 78 35 60 23 54 142

MDASS 03 03 07 03 16 03 03 11.8 44 04 236 04 37 104 79 58 45 14 52 10 45 111

95t"F 04 13 22 09 30 10 09 41 83 03 257 05 45 56 23 41 73 28 56 18 49 126

95ths 02 02 04 02 13 02 02 104 42 03 276 02 30 104 94 57 48 1.1 50 06 44 104

Wi126 02 03 06 03 12 03 03 84 40 02 280 02 25 104 75 6.0 55 13 53 09 47 11.7

SOMO35 03 0.7 12 05 19 06 05 88 58 04 244 04 42 82 54 50 60 23 55 14 47 120

AOT40 03 07 12 05 20 06 05 86 6.0 04 248 04 43 82 55 49 59 22 54 13 46 117




