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1 Observations

1.1 Air quality
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Figure S1. Variation for NO2 concentrations during COVID-19 confinement and phase-out weeks (in blue) and the same month for the
year 2019 (orange), observed at Eixample air quality monitoring station (as part of the Xarxa de Vigilancia i Previsi6 de la Contaminacié

Atmosferica, XVPCA). Blue and orange lines show the medians (50th percentile) and shaded zones show the 10th/90th percentiles.
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Figure S2. Variation for O3 concentrations during COVID-19 confinement and phase-out weeks (in blue) and the same month for the
year 2019 (orange), observed at diferent air quality monitoring stations (as part of the Xarxa de Vigilancia i Previsié de la Contaminacid

Atmosferica, XVPCA). Blue and orange lines show the medians (50th percentile) and shaded zones show the 10th/90th percentiles.



Table S1. Ozone levels for 3rd and 6th of April 22 and 26 of May in Barcelona-Ciutadella, Montseny, Tona and, Pardines , observed at

Eixample air quality monitoring station (as part of the Xarxa de Vigilancia i Previsi6 de la Contaminacié Atmosferica, XVPCA).

Ciutadella Montseny Tona Pardines | Ciutadella Montseny Tona Pardines
Min O3 (ug m®) Max O3 (ug m®)
3 April | 3 54 15 52 88 92 86 81
6 April | 14 75 41 64 111 112 115 107
22 May | 2 68 25 60 87 143 174 123
26 May | 63 20 49 12 127 143 87 103
Mean O3 (ug m?®) 8 max h-mean O3 (ug m?®)
3 April | 53.58 70.96 49.92  70.50 76.6 81 77.3 75.4
6 April | 6691 95.33 78.29 87.13 103 109.63 110.5 104.88
22 May | 41.54 100.13 81.71 86.71 64.13 119.63 13525 105.88
26 May | 91.54 71.25 66.42 58.75 114.75 114.63 80.75 99.13




1.2 Meteorology

Table S2. Meteorological conditions for 3 and 6 of April 22 and 26 of May near the sites of Barcelona-Ciutadella (Raval), Montseny
(Viladrau), Tona (Muntanyola) and Pardines (Nuria). Data is from the Servei Meteorologic de Catalunya (SMC), 2020.

Raval Viladrau Muntanyola Niria | Raval Viladrau Muntanyola Niria
Mean temperature (°C) Pressure at surface level (hPa)

3 April | 135 6.5 6.9 0.3 1015.7 1015 1015.5 1016.2

6 April | 145 8.7 10.5 3.6 1023.9 1022.7 1023.3 1023.4

22 May | 24.4 19.1 21.6 12.5 1022.5  1021.8 1022 1022.9

26 May | 23.1 16.2 19.1 9.8 10249 10245 1024.6 1025.5
Precipitation acumulated (mm) Mean relative humidity (%)

3April | O 0 0 0 61 87 76 63

6 April | 0 0 0 0 66 64 51 66

22May | 0 0 0 29 54 64 53 68

26 May | 0 0 0 0 53 68 57 64
Max. Wind speed at 2m (km/h) Max. Wind direction at 2m (°)

3 April | 31.7 30.2 33.1 454 225 263 254 45

6 April | 18.7 20.9 24.8 18.7 151 76 227 206

22 May | 27 223 25.2 19.1 207 75 232 211

26 May | 259 26.3 26.6 31 213 84 112 30
Solar irradiance (MJ/m2)

3 April | 215 20.6 242 243

6 April | 22.6 23.8 23 19.2

22 May | 30.1 29 29.6 232

26 May | 29.8 27.1 28.2 28.6




5 2 Model validation

2.1

Meteorology

Table S3. Statistical evaluation of the model chemistry results, COVID simulation, over the Metropolitan Area of Barcelona (AMB) and

Catalonia (CAT) for the 30 March - 12 April 2020 from observations in hourly basis. The number of stations are shown in parenthesis on

the second column for AMB and CAT, respectively. The observation mean (OM), model mean (MM), mean bias (MB), normalised mean

bias (NMB), root-mean-square error (RMSE), correlation (R) and the index of agreement (IOA) and are calculated between simulated and

observed concentrations.

Variable Type oM MM MB NMB [0,1] RMSE R[0,1] 10A [0,1]
AMB CAT AMB CAT AMB CAT AMB CAT AMB CAT AMB CAT | AMB CAT
T (°C) urban (5/6) 1294  12.88 1336 13.20 | 0.42 0.31 0.04 0.03 1.35 1.37 0.93 0.94 0.94 0.95
rural (2/19) | 1295 8.93 13.89  9.17 0.94 0.24 0.07 0.27 1.48 1.68 0.95 0.94 0.95 0.94
RH (%) urban (5/6) 70.82  70.25 | 68.80 6897 | -2.02 -1.28 | -0.03 -0.02 | 10.47 10.26 | 0.71 0.75 0.80 0.82
rural (2/19) | 73.34 73770 | 68.14  75.08 | -5.21 1.38 -0.07 0.02 1025  12.75 | 0.79 0.82 0.82 0.84
WS (m/s) | urban (4/5) 243 2.38 2.83 2.93 0.40 0.55 0.36 0.39 1.91 1.88 0.79 0.81 0.74 0.76
rural (1/11) | 1.99 1.81 3.23 3.67 1.24 1.86 0.62 1.28 2.39 2.74 0.62 0.48 0.66 0.50
Table S4. Same as Table 2 for the 18 to 30 May.
Variable Type oM MM MB NMB [0,1] RMSE R [0,1] 10A [0,1]
AMB CAT AMB CAT AMB CAT | AMB CAT AMB  CAT AMB CAT | AMB CAT
T (°C) urban (5/6) 21.14  21.20 | 21.30 21.22 | 0.16 0.03 0.01 0.00 1.46 1.49 0.90 0.92 0.93 0.94
rural (2/19) | 21.07 17.55 | 21.96 17.71 | 0.90 0.16 0.04 -0.00 1.60 1.90 0.93 0.94 0.94 0.94
RH (%) urban (5/6) 64.36  63.88 | 65.91 66.04 | 1.55 2.16 0.03 0.04 10.50 10.31 0.75 0.78 0.84 0.85
rural (2/19) | 69.15 67.02 | 6534 71.60 | -3.80 4.59 -0.055 0.073 | 9.37 13.35 | 0.82 0.82 0.88 0.84
WS (m/s) | urban (4/5) 2.18 2.09 2.19 2.24 0.01 0.15 0.12 0.18 1.42 1.38 0.66 0.69 0.71 0.74
rural (1/11) | 2.08 1.76 2.52 3.08 0.44 1.32 0.21 0.94 1.25 2.27 0.71 0.49 0.82 0.51




2.2 Air quality

Table SS. Statistical evaluation of the modelled chemistry (COVID simulation), over the Metropolitan Area of Barcelona (AMB) and Catalo-

nia (CAT) for the 30 March - 12 April 2020 in hourly basis. The number of stations are shown in parenthesis on the second column for AMB

and CAT, respectively. The observation mean (OM), model mean (MM), mean bias (MB), normalised mean bias (NMB), root-mean-square

error (RMSE), correlation (R) and the index of agreement (IOA) and are calculated between simulated and observed concentrations. Stations

are classified into urban background, urban traffic, suburban background, and rural background.

Specie | Type OM (ugm—3) | MM (ug m~—3) | MB (ug m—3) NMB [0,1] RMSE (g m—3) R [0,1] I0A [0,1]
AMB CAT | AMB CAT | AMB CAT | AMB CAT | AMB CAT AMB  CAT

NO2 urban b. (8/13) 1428 1381 | 13.16 1156 | -1.12 225 | -0.06 -0.15 | 14.05 13.55 045 043 | 043 039
urban t. (5/9) 16.65 16.10 | 11.02 992 | -563 -6.18 | -037 -042 | 1546 15.09 044 04 | 045 041
suburb. b. (5/13) | 1073  9.60 | 821 580 | -252 3.8 026 -045 | 9.16 8535 039 039 | 041 034
rural b. (-/4) - 323 | - .09 | - 2.14 | - 063 | - 2.88 - 032 | - 0.15

03 urban b.(4/7) 71.57 71.88 | 85.67 8451 | 13.63 1263 | 020  0.17 | 25.12 25.19 073 070 | 048 0.50
urban t. (2/8) 65.94 6896 | 83.63 88.16 | 17.69 1920 | 026 028 | 31.96 30.55 061 062 | 050 0.1
suburb. b. (4/8) | 83.93 7474 | 101.6 93.73 | 17.67 1899 | 022 026 | 2243 25.19 073  0.66 | 051 046
rural b. (-/) 76.06 | - 9243 | - 1637 | - 022 | - 27.81 - 042 | - 0.42

Table S6. Same as Table 3 for the 18 to 30 May.
Specie | Type OM (ugm~=3) | MM (ugm~—3) | MB (ugm—3) NMB [0,1] RMSE (g m—3) R[0,1] I0A [0,1]
AMB CAT | AMB CAT | AMB CAT | AMB CAT | AMB CAT AMB  CAT

NO2 urban b. (-/12) 19.50 1791 | 1644 1359 | -3.05 -432 | -0.15 -024 | 1838 16.58 023 027 | 041 038
urban t. (5/9) 3022 233 | 204 1025 | -9.82  -13.05 | -032 0.6 | 24.94 2127 020 023 | 033 025
suburb. b. (5/13) | 13.69 12.14 | 10.87 7.18 | -2.81 496 | -026 -0.42 | 1133 10.94 040 030 | 0528 0.38
rural b. (-/4) - 323 | - .09 | - 214 | - -0.66 | - 2.96 - 024 | - 0.26

03 urban b. (4/7) 66.18 68.14 | 78.83 79.14 | 1265 11.01 | 021  0.17 | 28.18 27.98 062 060 | 054 055
urban t. (2/8) 60.03 61.10 | 7732 77.62 | 1729 1659 | 028 027 | 2935 29.62 0.62 060 | 048  0.51
suburb. b. (4/8) | 79.00 69.38 | 88.00 84.87 | 9.01 1549 | 0.13 024 | 2843 3231 051 049 | 052 049
rural b. (-/12) - 75.86 | - 86.44 | - 1057 | - 0.16 | - 27.82 - 042 | - 0.44




3 Modelled air quality

March-April

NO, changes (ug/m3) NO, changes (%)
Morning peak (6-8 UTC) (ug/m3) Evening peak (19-21 UTC)  (ug/m3) Morning peak (6-8 UTC) (%) Evening peak (19-21 UTC) (%)
41°35'N + 41°35'N 41°35'N 41°35'N
41°30'N 41°30'N - 41°30'N 41°30'N
E 41°25'N 41°25'N - 41°25'N 41°25'N
< 41°20'N 41°20'N 41°20'N 41°20'N
41°15'N 41°15'N 41°15'N 41°15'N
1°50'E 2°E 2°10'E 2°20'E 1°50'E 2°E 2°10'E 2°20'E 1°50'E 2°E 2°10'E 2°20'E 1°50'E 2°E 2°10'E 2°20'E
42°N + 42°N 42°N 42°N
2 41°40'N 41°40'N 41°40'N 41°40'N
U 41°20'N + 41°20'N + 41°20'N 41°20'N
41°N 41°N 41°N 41°N
40°40'N L . _ . . 40°40'N L , - - . 40°40'N 40°40'N
1°E 1°30'E  2°E  2°30'E 3°E 1°E 1°30'E  2°E  2°30'E 3°E 1°E 1°30'E  2°E  2°30'E 3°E 1°E 1°30'E  2°E  2°30'E 3°E
NO, changes (ug/m3) \O, changes (%)
Morning peak (6-8 UTC) (ug/m3) Evening peak (1921 UTC)  (ug/m3) Morning peak (6-8 UTC) (%) Evening peak (19-21 UTC) (%)
41°35'N 41°35'N - 41°35'N 41°35'N
41°30'N 41°30'N 41°30'N 41°30'N
E 41°25'N 41°25'N o 41°25'N 41°25'N
< 41°20'N 41°20'N o 41°20'N 41°20'N
41°15'N 41°15'N 41°15'N 41°15'N
1°50'E 2°E 2°10'E 2°20'E 1°50'E 2°E 2°10'E 2°20'E 1°50'E 2°E 2°10'E 2°20'E 1°50'E 2°E 2°10'E 2°20'E
42°N 42°N 42°N 42°N .
-
= 410a0'N 4 41°40'N 41°40'N 41°40'N
U 41°20'N 41°20'N + 41°20'N 41°20'N
41°N 41°N 41°N 41°N
40°40'N - : A . . . 40°40'N . . / ; . 40°40'N 40°40'N
1°E 1°30'E  2°E 2°30'E 3°E 1°E 1°30'E  2°E  2°30'E 3°E 1°E 1°30'E  2°E  2°30'E 3°E 1°E 1°30'E  2°E  2°30'E 3°E
EEEERET ([ ([ [T - [] [T] %
171512108 -6 4 2 -1 0 1 2 4 6 8 1012 14 1517 60 40 25 15 10 6 2 0 2 6 10 15 25 40 60

Figure S3. Averaged surface NO; changes over the Metropolitan Area of Barcelona (AMB) and the Catalonia region (CAT) during 30 March
to 12 April (only weekdays) and 18 to 30 May (only weekdays) in absolute value (ug/m3) and relative change (%). Relative change (%) is
calculated as (COVID-BAU)/BAU x 100.
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Figure S4. Same as Figure S3 for VOC changes.
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Figure S5. Same as Figure S3 for O3 changes.
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Figure S6. Same as Figure S3 for O, changes.
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Figure S7. O3 concentration as a function of VOC/NOx concentration. Points are calculated with a 5 hours average concentration for the
two periods using the BAU simulation. Dark vertical line separate the two photochemical regimes by the local O3 maximum. Grey vertical

lines separate the transitional regimes.
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O, levels (ppb) - 03/04/2020
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Figure S8. O3 levels in BAU simulation along the atmospheric plume from the AMB to the Pyrenees for the 3rd of April. The modelled

PBLH is shown with a green line. Black arrows are plotted for the the wind (u,v).
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O, levels (ppb) - 06/04/2020
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Figure S9. O3 levels in BAU simulation along the atmospheric plume from the AMB to the Pyrenees for the 6rd of April. The modelled

PBLH is shown with a green line. Black arrows are plotted for the the wind (u,v).
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O, levels (ppb) - 22/05/2020
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Figure S10. O3 levels in BAU simulation along the atmospheric plume from the AMB to the Pyrenees for the 22nd of May. The modelled

PBLH is shown with a green line. Black arrows are plotted for the the wind (u,v).
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O, levels (ppb)- 25/05/2020
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Figure S11. O3 levels in BAU simulation along the atmospheric plume from the AMB to the Pyrenees for the 26th of May. The modelled

PBLH is shown with a green line. Black arrows are plotted for the the wind (u,v).
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Table S7. Average and relative change concentrations for NO,, O3 and VOCs during the 30 March to 12 April (only weekdays) in the
morning (6-8 UTC), midday (13-15 UTC) and afternoon (19-21 UTC). Average concentrations are in ppb for NO, and O3 and ppbC for
VOCs and the relative change (%) is calculated as (COVID-BAU)/BAU x 100.

Pollutant | Landuse Morning Afternoon Evening
BAU COVID Change | BAU COVID Change | BAU COVID Change
NO; Forest 29 23 -20.5 1.0 0.8 -21.9 3.4 2.6 -23.7
Natural Open 35 2.1 -40.4 1.3 0.9 -26.3 34 2.1 -36.4
Agriculture 4.8 3.0 -37.1 1.5 1.0 -30.1 47 2.8 -40.3
Water 102 78 -24.2 5.0 39 -223 9.4 6.9 -27.0
Compact urban | 8.8 72 -18.4 33 2.6 -19.2 9.0 6.9 =233
Open urban 4.1 2.8 -30.9 1.5 1.1 =253 4.8 35 -26.7
Industrial 6.1 4.8 -21.7 22 1.6 -25.6 6.8 4.7 -31.1
vOC Forest 284 277 -2.1 13.7 13.6 -1.3 238 235 -1.3
Natural Open 222 215 -3.3 11.9 11.7 -1.3 17.5 17.2 -1.7
Agriculture 30.8  30.0 -2.6 13.2 13 -1.6 24.1 23.7 -1.7
Water 40.8 389 -4.5 10.1 99 -2.4 133 12.9 -2.9
Compacturban | 53.0  51.8 -2.4 19.3 19 -1.8 382 375 -1.9
Open urban 328 317 -3.3 13.9 13.6 -2.0 264 259 -1.8
Industrial 409 399 -2.5 16.3 16 -1.9 31.7 311 -1.9
O3 Forest 403 407 1.0 51.7  51.7 0.0 423 429 1.3
Natural Open 428 439 25 51.7 519 0.3 454 464 2.1
Agriculture 373 385 34 51 51.2 0.4 40.7 422 3.7
Water 37 38.7 4.6 48,6 494 1.6 42.1 442 5.0
Compacturban | 358  36.9 29 52 52.3 0.6 404 422 43
Open urban 394 404 2.4 526 528 0.3 426 436 2.4
Industrial 368 377 23 522 525 0.5 40.1 418 42
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Table S8. Same as Table S7 for the 18 to 30 May (only weekdays).

Pollutant | Landuse Morning Afternoon Evening
BAU COVID Change | BAU COVID Change | BAU COVID Change
NO; Forest 2.6 22 -16 1.0 0.8 -25.3 4.0 32 214
Natural Open 35 2.4 -32.3 1.1 0.7 -34.7 34 22 -37.2
Agriculture 4.5 32 -30.2 1.2 0.7 -39.7 5.1 3 -41.2
Water 15.3 11.5 -24.8 8.0 59 -26.2 15 10.8 -27.9
Compact urban | 8.1 6.9 -15.5 3.5 2.7 -23.9 10.6 8.1 -24.0
Open urban 39 2.9 -25.3 1.7 1.2 -27.5 5.5 4.1 -24.9
Industrial 6.0 4.8 -20.0 22 1.5 -31.5 7.6 52 -31.7
voC Forest 342 333 -2.5 18.7 18.5 -0.9 28.7 279 -2.8
Natural Open 287 277 -3.3 13.8 13.5 =22 17.5 17 -3.2
Agriculture 36.8 35.6 -3.2 15.5 15.2 -1.7 26.5 25.5 -3.6
Water 438 412 -5.9 10.1 8.9 -11.6 11.3 10.5 -1.9
Compact urban | 59.1 56.9 -3.8 224 216 -3.6 406 385 -5.1
Open urban 387 373 -3.7 17.2 16.7 -2.7 288 275 -44
Industrial 48.1 463 -3.6 20.5 19.9 -2.5 33.1 31.6 -4.6
O3 Forest 369  36.7 -0.6 513 505 -1.6 377 376 -0.1
Natural Open 370 373 0.6 489 483 -1.3 403 406 0.8
Agriculture 333 338 1.4 505 499 -1.2 363 373 3.0
Water 297 312 49 425 434 2.2 320 35 9.4
Compacturban | 33.6  33.9 1.0 50.8 504 -0.8 358 372 3.8
Open urban 36.7 369 0.5 513 507 -1.1 382  38.6 1.1
Industrial 343 346 0.9 52.1 51.6 -1.1 363 376 35
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4 Land use categories

a) b)

LCZE Asphalt
LCZ8 Large low-rise
LCZ6 Open low-rise
LCZ3 Compact low-rise
LCZ2 Compact mid-rise
Water
Barren or Sparsely Vegetated
Cropland/Natural vegetation mosaic
Croplands
. Permanent Wetlands

Open Shrublands
Closed Shrublands
Deciduous Broadleaf Forest

Evergreen Needleleaf Forest

4115°N

Figure S12. Land-use classification in the model (a) and for the model analysis (b). The white line define the AMB limits.
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Table S9. Land-use classification for the model analysis

Model land-use

Land-use category for the model analysis

Evergreen Needleleaf Forest
Deciduous Broadleaf Forest
Mixed Forest

Closed Shrublands

Open Shrublands

Grassland

Permanent Wetlands
Croplands

Barren or Sparsely Vegetated
Cropland/Nature Vegetation Mosaic
Water

LCZ1 Compact high-rise
LCZ2 Compact mid-rise
LCZ3 Compact low-rise
LCZ5 Open mid-rise

LCZ6 Open low-rise

LCZ9 Sparely built

LCZ8 Large low-rise

LCZ10 Heavy industry
LCZE Asphalt

Forests

Forests

Forests

Natural open areas

Natural open areas

Natural open areas

Natural open areas

Natural open areas

Agricultural areas

Agricultural areas

Water

Compact urban areas

Compact urban areas

Compact urban areas

Open urban areas

Open urban areas

Open urban areas

Industrial, commercial and airport areas
Industrial, commercial and airport areas

Industrial, commercial and airport areas
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