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Model Features

The FMI (Finnish Meteorological Institute: FI1) used the SILAM v5.4 (Sofiev et al., 2015)
model, driven by the meteorological input extracted from the ECMWEF operational archives.
The simulation included sea salt emissions as in Sofiev et al. (2011) (but not from the
boundaries), biogenic VOCs (volatile organic compounds) emissions as in Poupkou et al.
(2010), and wildland fire emissions as in Soares et al. (2015). The windblown dust is only
included from the lateral boundary conditions. The volatility distribution of anthropogenic
organic carbon (OC) was taken from Shrivastava et al. (2011). The gasphase chemistry was
simulated with CBM-IV, with reaction rates updated according to the recommendations of
International Union of Pure and Applied Chemistry (IUPAC) (http: //iupac.pole-ether.fr) and
the NASA Jet Propulsion Laboratory (JPL) (http://jpldataeval.jpl.nasa.gov). The secondary
inorganic aerosol formation was computed with the updated DMAT scheme (Sofiev, 2000) and
secondary organic aerosol formation with the volatility basis set (VBS; Ahmadov et al., 2012).
Pressure- and latitude-dependent photolysis rates of the FinROSE model (Damski et al., 2007)
are used and reduced proportionally to cloud cover below the clouds down to half the original
value at full cloud cover. The SILAM model does not account for extra plume rise in addition
to that prescribed by the emission profiles. A known deficiency of the SILAM version used in
this study is the overestimation of ozone dry deposition.

TNO (the Netherlands Organisation for Applied Scientific Research- NL1) used the LOTOS-
EUROS modeling system (Schaap et al., 2008, Sauter et al., 2012). The meteorological inputs
were extracted from the ECMWEF operational archives. For biogenic emissions the approach
as described in Beltman et al. (2013) was used. Gas-phase chemistry is based on CBM-1V
(modified reaction rates; see Sauter et al., 2012), secondary inorganic aerosol (SIA) formation
on ISORROPIA 1l (Fountoukis and Nenes, 2009), and for semivolatile species the VBS
approach was used (Donahue et al., 2006; Bergstrom et al., 2012), with 100% of the emitted
OC mass in the four lowest volatility classes that are predominantly solid and an additional
150% in the five higher volatility bins. Modeled terpene emissions were reduced by 50% to
limit their contribution to SOA (secondary organic aerosol) formation, which was found to be
too high otherwise (Bergstrom et al., 2012). No NOx emissions from soil were taken into
account. The model includes pH-dependent conversion rates for SO2 (Banzhaf et al., 2012),
while only below-cloud scavenging is used for wet deposition. Mineral dust emissions were
calculated online, including emissions from road resuspension and agricultural activities,
according to Schaap et al. (2009). For sea spray the parameterizations by Monahan et al. (1986)
and Martensson et al. (2003) were used. Photolysis rates are based on clear-sky photolysis rate
by Roeth’s flux algorithm (function of solar zenith angle; Poppe et al., 1996) and multiplied by
an attenuation factor in case of clouds. The LOTOS-EUROS model does not account for extra
plume rise in addition to that prescribed by the emission profiles. A specific feature of LOTOS-
EUROS is that it only covers the lower 3.5 km of the atmosphere, with a static 25m surface
layer, a dynamic mixing layer and two dynamic reservoir layers. This makes the model
relatively fast in terms of computation time but has implications for the vertical mixing of
species for instances where the mixing layer rapidly changes in height.



The INERIS and CIEMAT institutes jointly (FRES1) applied the ECMWF-CHIMERE system.
CHIMERE (version CHIMERE 2013) was run with meteorology provided by ECMWF IFS.
Biogenic VOC emissions from vegetation and soil NO emissions were calculated with the
MEGAN model (version 2.04; Guenther et al., 2006, 2012). Sea salt emissions inside the
domain were calculated according to Monahan (1986). The windblown dust is only included
from the lateral boundary conditions. CHIMERE uses the MELCHIOR2 chemical mechanism
(Lattuati, 1997), and ammonium nitrate equilibrium was calculated with ISORROPIA (Nenes
et al., 1999). Dry deposition is based on the resistance approach (Emberson 20003, b) and both
in-cloud and sub-cloud scavenging were considered for wet deposition.

University of L’Aquila (IT1) used the Weather Research and Forecasting model with
Chemistry (WRF-Chem) Version 3.6, which has been modified to include the new chemistry
option implemented by Tuccella et al. (2015) that includes a better representation of the
secondary organic aerosol mass in the simulation of direct and indirect aerosol effects,
calculated as in Ahmadov et al. (2012). Here only direct effects were included in the simulation,
for computational expediency. The model uses the RACM-ESRL gas-phase chemical
mechanism (Kim et al., 2009), an updated version of the Regional Atmospheric Chemistry
Mechanism (RACM; Stockwell et al., 1997). The inorganic aerosols are treated with the Modal
Aerosol Dynamics model for Europe (MADE; Ackermann et al., 1998). The parameterization
for SOA production is based on the volatility basis set (VBS) approach. The aerosol direct and
semi-direct effects are taken into account following Fast et al. (2006). Cloud chemistry in the
convective updraft is modeled using the scheme of Walcek and Taylor (1986), while the
aqueous-phase oxidation of SO2 by H202 in the grid-resolved clouds is parameterized with
the scheme used in GOCART (Goddard Chemistry Aerosol Radiation and Transport).Wet
deposition from convective and resolved precipitation is included following Grell and Freitas
(2014). The photolysis frequencies are calculated with the Fast-J scheme (Fast et al., 2006).
Dry deposition and photolysis schemes were modified to take into account the effects of the
soil snow coverage following Ahmadov et al. (2015).

University of Murcia (ES1) used the WRFChem2 model. The following physics options were
applied for the simulations: rapid radiative transfer method for global (RRTMG) long-wave
and shortwave radiation scheme, Lin microphysics (Lin et al., 1993), the Yonsei University
(YSU) PBL scheme (Hong et al., 2006), the NOAH land-surface model, and the updated
version of the Grell-Devenyi scheme (Grell and Devenyi, 2002) with radiative feedback.
Chemical options include RADM2 chemical mechanism (Stockwell et al., 1990),
MADE/SORGAM aerosol module (Schell et al., 2001) including some aqueous reactions, and
Fast-J photolysis scheme. The modeling domain covers Europe and a portion of North Africa.

RSE (IT2) used WRF-CAMXx version 6.10 (Environ, 2014) with Carbon Bond 2005 (CB05)
gas-phase chemistry (Yarwood et al., 2005) and the coarse—fine (CF) aerosol module. Input
meteorological data were generated by WRF model version 3.4.1 (Skamarock et al., 2008),
driven by ECMWF analysis fields. Grid nudging of wind speed, temperature, and water vapor
mixing ratio was employed within the PBL, with a nudging coefficient of 0.0003 s*. WRF-
Chem was adopted to predict GOCART dust emissions (Ginoux et al., 2001) along with the
meteorology. The WRF-CAMX preprocessor (version 4.2; Environ, 2014) was used to create



CAMXx ready input files, collapsing the 33 vertical layers used by WRF into 14 layers in CAMX
but keeping the layers up to 230m above ground level identical. Biogenic VOC emissions were
computed by applying the MEGAN emission model v2.04. Sea salt emissions were computed
using published algorithms (de Leeuw et al., 2000; Gong, 2003).

Aarhus University (DE1) applied the WRF-DEHM modeling system over EU and NA. The
DEHM model used anthropogenic emissions from the EDGAR-HTAP database and biogenic
emissions were calculated using the MEGAN model. The gas-phase chemistry module includes
58 chemical species, 9 primary particles, and 122 chemical reactions (Brandt et al., 2012).
Secondary organic aerosols (SOA) were calculated following the two-product approach
assuming that hydrocarbons undergo oxidation through O3, OH, and NO3 and for only two
semi-volatile gas products (Zare et al., 2014). However, the module is simple because it does
not include aging processes and further reactions in the gas and particulate phases (Zare et al.,
2014).

Istanbul Technical University (TR1) used the WRF-CMAQ. The Meteorology-Chemistry
Interface Processor (MCIP) version 3.6 (Otte and Pleim, 2010) was used to process WRF
output for CMAQ. The MEGAN v2.1 (Guenther et al., 2012) model was used to calculate the
biogenic VOC emissions from vegetation, using surface temperature and radiation from MCIP
output. CMAQ v4.7.1 (Foley et al., 2010) was configured with the CB05 chemical mechanism
and the AERO5 module (Foley et al., 2010) for the simulation of gas-phase chemistry and
aerosol and aqueous chemistry, respectively.

Ricardo Energy & Environment (Ricardo E&E: UK2) used the WRF-CMAQ system. It was
configured using WRF v3.5.1 and CMAQ v5.0.2. The CMAQ model adopted the CB05-TUCL
chemical mechanism (Whitten et al., 2010; Sarwar et al., 2011) and the AERO6 threemode
aerosol module (Appel et al., 2013). MCIP version 4.2 was used to process WRF output for
CMAQ. The MEGAN v2.0.4 model was used to calculate the biogenic VOC emissions from
vegetation, using surface temperature and radiation from MCIP output.

University of Hertfordshire (UK1) used the WRF-CMAQ modeling system utilized the
uncoupled version of the WRF v3.4.1 model and CMAQ v5.0.2. The results from WRF
simulations were preprocessed for CMAQ using MCIP version 3.6 (Otte et al., 2005). In the
CMAQ model, the gas-phase chemical mechanism was based on Carbon Bond chemical
mechanism version 5 (Foley et al., 2010) with updated toluene and chlorine chemistry (CB05-
TUCL), and the aerosol chemical reaction was treated with AERO6 module. The biogenic
emissions were derived from MEGAN.

Kings College (UK3) used the WRF-CMAQ model, using CMAQ v5.0.2 (Byun and Schere,
2006), with CB05 chemical mechanism that included aqueous and aerosol chemistry. The
CMAQ model is driven by meteorological fields from WRF v3.4.1. The anthropogenic
emissions for most of the model domain are from MACC and the missing information was
filled with the emissions provided by EDGAR/HTAP. The biogenic emissions were estimated
using the BEIS3 model. The dust and sea salt (Gantt et al., 2015) emissions were generated
using CMAQ inline modules.



HZG (DE1) used the COSMO-CLM meteorological model to drive the CMAQ model. For
AQMEII3, CMAQ version 5.0.1 was used, with the CBO05-TUCL scheme and the
multipollutant aerosol module AERO6. CMAQ was run using the optional in-line calculation
of dry deposition velocities. Wet deposition processes include in-cloud and sub-cloud
scavenging processes. All atmospheric parameters were taken from regional atmospheric
simulations with the COSMOCLM (CCLM) mesoscale meteorological model (version 4.8) for
the year 2010 (Geyer, 2014) using National Centers for Environmental Prediction (NCEP)
forcing data employing a spectral nudging method for large-scale effects (Kalnay et al., 1996).
CCLM is the climate version of the regionalscale meteorological community model COSMO
(Schaettler et al., 2008). CCLM uses the TERRA-ML land surface model (Schrodin and Heise,
2001), a turbulent kinetic energy (TKE) closure scheme for the PBL (Doms et al., 2011), cloud
microphysics after Seifert and Beheng (2001), the Tiedtke scheme (Tiedtke, 1989) for cumulus
clouds, and a long-wave radiation scheme following Ritter and Geleyn (1992). The
meteorological fields were processed afterwards to match the 2424 km2 CMAQ grid using the
LM-MCIP preprocessor. The emission input for CCLM-CMAQ is based on the EDGAR
HTAPV2 database, interpolated to the CMAQ model grid and aggregated following the SNAP
emission sector nomenclature. Sector-specific hourly temporal profiles and speciation factors
of PM and VOC species were applied by the SMOKE for Europe emissions model (Bieser et
al., 2011a). The temporal profiles used were fixed monthly, weekly, and diurnal profiles.
Biogenic emissions and NO emissions from soil were calculated using the BEIS3 model. Sea
salt emissions were calculated in-line by CMAQ, including sulfate emissions based on an
average sulfate content of 7.7 %. Finally, fixed vertical profiles were applied for each source
sector (Bieser et al., 2011b).

US EPA (US3) used the WRF-CMAQ system over NA and was configured using WRF v3.4
and CMAQ v5.0.2 (Appel et al., 2013; see also Foley et al., 2010 and Byun and Schere, 2006).
The options used in these WRF and CMAQ simulations are identical to those described in
Hogrefe et al. (2015), except that the current simulations were performed in offline rather than
two-way coupled mode. Temperature, wind speed, and water vapor mixing ratio were nudged
above the PBL following the approach described in Gilliam et al. (2012). Soil temperature and
moisture were nudged following Pleim and Xiu (2003) and Pleim and Gilliam (2009). The
NO2 =NOx split applied during SMOKE emission processing varies for different categories.
For many categories the assumed split is 90% NO= 10% NO2, but for mobile sources the split
varies for different types of vehicles and different emission processes.

Model Evaluation

The models are evaluated against the surface observations using normalized mean bias
(NMB), normalized mean gross error (NMGE), root mean square error (RMSE) and
correlation coefficient (r).
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where M and O denote model and observations, while n denotes number of pairs.

Sensitivity Analysis of EVA

The effect of pollution concentrations (EVA input) on health impacts (EVA output) is
investigated by means of pairwise regression analysis. The input dataset consists of the
simulated pollutant by each model, averaged over all stations. The averaging was performed at
9 discrete percentiles (1, 5, 10, 25, 50, 75, 90, 95, and 99). The output dataset consists of the
14 health impact indices for each model. The Pearson Correlation Coefficient (PCC) between
the simulated pollutant levels and health impacts are presented in Fig. S1 (X axis: the 9
percentiles, Y axis: PCC) as boxplot. The spread at each percentile marks the variability of
PCC between the different health impact indices (HII). For the particular input-output
configuration, the results show that the PM2 s drives the variability of the HllIs, with PCC in the
range 0.75-0.88 for all percentiles except the 1% (0.63). All correlations are statistically
significant. For the other pollutants, the correlations are mostly statistically non-significant.

More quantitative measures of sensitivity are evaluated from the standardized regression
coefficients (SRCs). Assume bj is the linear regression coefficient of the dependent input Xj
(O3, PM25, SO2, CO) and the independent variable y (health indices) using a multiple linear
regression model. If 6xj and oy represent the standard deviations of the dependent input xj and
the independent variable y respectively, the SRCs are defined as bjoxj/cy. The SRCs offer a
measure of sensitivity that is multi-dimensionally averaged and hence represent a global
measure of sensitivity. The effectiveness of the standardized regression coefficients is
conditional on the value of the model coefficient of determination (R?). The fit of the regression
(Table S1) is high (0.76-0.96), implying that the linear regression model is able to represent
the majority of the variation of the HII. This also means that at least 76% of the variation of
the health indices is explained by sole variations in the pollutants (i.e. without interactions). If
all pollutants take extreme low values, Os has the largest effect on health indices. Within the
interquartile range of the pollutants, the most important contribution to the Hlls is from PM2s,
followed by CO (with much smaller influence though). At the upper tail of the pollutant
distribution, PM2 s is the most important factor, followed by Oz and SO.. Again, PM2 5 drives
the variability of the health indices also using multivariate analysis.



Table S1. Model evaluation over the European and North American domains (hourly for Os, CO and SO2 and daily means for PM25). Units are
% for NMB and NMGE, ng m™ for all species for Europe and ppb for the gaseous species and ng m for PM2s in North America.

O co SO, PMas
Models r | NmB | NMGE |RMSE | r | NnmB | NMGE | RMSE | r | NmMB | NMGE | RMSE | r | NMB | NMGE | RMSE
Europe
DE1 0.73| 987 | 459 | 1350 | 0.80 | -42.07 | 41.75 | 133.24 | 0.77 | 434 | 2107 | 1.33 | 0.88 | -63.08 | 128.10 | 11.95
DK1 088 | 671 | 259 | 9.99 | 0.74 | -41.67 | 4310 | 135.84 | 0.85 | -47.24 | 56.49 | 1.54 | 0.86 | -45.69 | 56.82 | 9.65
ES1 0.79 | 1516 | 659 | 14.21 | 059 | -46.27 | 55.42 | 147.82 | 0.78 | -68.13 | 182.02 | 2.15 | 0.23 | -30.84 | 44.68 | 9.66
FI1 0.84 | -35.87 | 24.00 | 2358 | 0.85 | -26.75 | 15.78 | 92.11 | 0.82 | -20.49 | 17.26 | 1.05 | 058 | -26.98 | 29.18 | 8.02
FRESL | 078 | -965 | 479 | 1251 | 0.82 | -30.19 | 34.10 | 12337 | 0.74 | -76.81 | 320.13 | 2.44 | 0.87 | -36.16 | 32.25 | 7.88
IT1 090 | 420 | 245 | 960 | 0.82]-36.81 | 31.23 | 120.35 | 0.79 | -20.78 | 28.19 | 1.26 | 0.78 | -18.25 | 14.88 | 6.06
IT2 092 | -14.26 | 446 | 11.76 | 0.77 | -4353 | 4513 | 136.44 | 0.81 | -54.78 | 87.14 | 1.77 | 0.1 | -48.40 | 87.23 | 1165
NL1 092 | 5.06 | 201 | 830 | 0.69 | -46.09 | 55.74 | 14851 | 0.80 | -51.92 | 83.39 | 1.79 | 0.76 | 5555 | 99.64 | 11.56
TR1 0.86 | 8.09 | 891 | 1865 | 0.84 | 2011 | 9.40 | 74.24 | 043 | 228 | 2406 | 140 | 060 |-19.16 | 21.08 | 7.17
UK1 091 751 | 213 | 910 | 059 | -41.56 | 44.88 | 138.72 | 0.73 | -12.96 | 16.19 | 1.06 | 0.78 | -40.32 | 44.67 | 8.97
UK2 0.83 | 2.75 | 417 | 1210 | 0.64 | -42.63 | 4523 | 138.00 | 0.72 | 20.46 | 17.82 | 1.31 | 077 | -28.28 | 2359 | 7.15
UK3 0.78 | -1.01 | 4.04 | 1201 | 0.80 | -45.04 | 48.32 | 139.60 | 0.64 | 48.75 | 46.00 | 2.34 | 094 | -43.82 | 42.44 | 8.48
MEAN | 084 | 395 | 589 | 1294 | 0.75 | -39.31 | 39.17 | 127.35 | 0.74 | -23.86 | 74.98 | 1.62 | 0.68 | -38.04 | 5205 | 9.02
MEDIAN | 085 | -1.88 | 432 | 1206 | 0.78 | -41.87 | 43.99 | 136.14 | 0.77 | -25.14 | 37.10 | 147 | 077 | -38.24 | 4356 | 8.73
North America
DE1 0.85| 555 | 11.65 | 469 | 0.41] -40.68 | 40.71 | 92.20 | 0.45 ] -4020 | 41.05 | 1.35 |0.74 | -62.65 | 62.65 | 6.97
DK1 0.72 | 2175 | 23.80 | 10.33 | 047 | -7.41 | 1802 | 47.32 | 063 | -42.36 | 4347 | 1.35 | 064 | -14.08 | 22.21 | 2.86
US3 0.88 | -1.53 | 11.18 | 451 | 044 | -3.89 | 19.89 | 51.42 | 052 ] -12.83 | 23.98 | 0.84 | 076 | 17.23 | 23.75 | 3.25
MEAN | 082 | 859 | 1554 | 651 | 044 -17.33 | 2621 | 63.65 | 053 | -31.80 | 36.17 | 1.18 | 0.71]-19.83 | 36.21 | 4.36
MEDIAN | 0.85| 555 | 11.65 | 4.69 | 0.44 | -7.41 | 19.89 | 51.42 | 052 | -40.20 | 41.05 | 1.35 | 0.74 | -14.08 | 23.75 | 3.25




Table S2. Health impacts as calculated by the individual models over Europe and the United States (x10%, except for IM). See Table 2 for the
definitions of health impacts. PD stands for premature death (mortality).

Models |CB| RAD |RHA| CHA | CHF | LC | BUC | BUA | couC | COUA | LRSC | LRSA | PD | IM
Europe
DE1 191 194776 | 13 | 24 19 29 | 5694 | 37284 | 19674 | 38380 | 7592 | 13844 | 232 | 213
DK1 290 | 296611 | 17 | 37 26 44 | 8671 | 56776 | 29960 | 58446 | 11562 | 21082 | 336 | 325
ES1 415 | 424229 | 23 | 53 34 64 | 12402 | 81205 | 42851 | 83593 | 16536 | 30153 | 456 | 465
FI1 411 | 420220 | 25 | 53 35 63 | 12285 | 80437 | 42445 | 82803 | 16380 | 29868 | 457 | 460
FRES1 [373] 381243 | 22 | 48 32 57 | 11146 | 72976 | 38509 | 75123 | 14861 | 27098 | 419 | 418
IT1 507 | 517996 | 30 | 65 41 78 | 15144 | 99153 | 52322 | 102070 | 20191 | 36818 | 571 | 568
IT2 310 | 317256 | 18 | 40 27 48 | 9275 | 60728 | 32045 | 62514 | 12367 | 22550 | 345 | 348
NL1 264 | 269418 | 16 | 34 24 40 | 7876 | 51571 | 27213 | 53088 | 10502 | 19150 | 303 | 295
TR1 460 | 470496 | 29 | 59 40 70 | 13755 | 90061 | 47524 | 92710 | 18340 | 33442 | 538 | 516
UK1 343 | 351026 | 23 | 44 30 53 | 10262 | 67192 | 35456 | 69169 | 13683 | 24950 | 404 | 516
UK2 417 | 425950 | 28 | 53 35 64 | 12453 | 81534 | 43024 | 83932 | 16603 | 30275 | 488 | 467
UK3 342 | 349974 | 26 | 44 29 52 | 10231 | 66991 | 35350 | 68961 | 13642 | 24875 | 416 | 383
MEAN | 360 | 368266 | 23 | 46 31 55 | 10766 | 70492 | 37198 | 72566 | 14355 | 26175 | 414 | 414
MEDIAN | 358 | 366135 | 23 | 46 31 55 | 10704 | 70084 | 36982 | 72146 | 14272 | 26024 | 418 | 439
The United States
DE1 61| 62305 5 8 7 9| 1946 11926| 6722| 12277 2594 4428 80| 61
DK1 161 164681 10 21 15 25| 5148| 31522 17787| 32449 6864| 11705| 191| 161
US3 204| 209023| 13 27 18 31| 6604 40009| 22819| 41186 8806 14856 224 209
MEAN | 142| 145337| 10 19 13 22| 4566| 27819 15776| 28637 6088| 10330| 165 143
MEDIAN| 161| 164681 10 21 15 25| 5148| 31522 17787| 32449 6864| 11705 191| 161




Table S3. Standardized regression coefficients and coefficient of model determination for the relations between concentration inputs and health

impact indices in the EVA system.

Percentile SRCos SRCrm2s SRCso2 SRCco R?
15t -0.88 0.37 -0.37 0.32 0.84

5h -0.15 0.76 0.38 -0.06 0.96

10t -0.17 0.67 0.25 0.12 0.89

25t -0.06 0.61 0.13 0.30 0.76

50t 0.12 0.74 -0.02 0.24 0.76

75t 0.27 0.81 -0.20 0.08 0.81

9ot 0.38 0.76 -0.34 0.04 0.82

95t 0.45 0.72 -0.40 0.02 0.83

ggth 0.56 0.69 -0.45 -0.01 0.89




Table S4. Health impacts as calculated by the individual models over Europe and the United States (x10°, except for IM) in response to a 20%
reduction of global anthropogenic emissions (GLO). See Table 2 for the definitions of health impacts.

Models CB RAD RHA CHA CHF LC BUC BUA COUC COUA LRSC LRSA PD IM*

Europe
DE1 153 156 353 11 20 16 23 4571 29929 15793 30809 6095 11113 184 171
DK1 258 263761 15 33 23 40 7711 50488 26642 51973 10281 18748 297 289
FI1 345 352 263 21 44 30 53 10298 67429 35581 69412 13731 25038 382 386
FRES1 305 312159 18 39 27 47 9126 59753 31531 61510 12168 22187 342 342
IT1 414 423 452 24 53 34 63 12380 81056 42772 83440 16506 30098 467 464
IT2 267 273062 16 34 23 41 7983 52269 27581 53806 10644 19409 296 299
TR1 378 386412 24 48 33 58 11297 73965 39030 76141 15062 27465 459 423
UK1 282 287915 19 36 25 43 8417 55112 29082 56733 11223 20464 5370 315
UK?2 333 340 662 22 43 28 51 9959 65208 34409 67126 13279 24213 390 373

MEAN 304 310671 19 39 27 47 9082 59468 31380 61217 12110 22082 910 340
MEDIAN 305 312159 19 39 27 47 9126 59753 31531 61510 12168 22187 382 342
The United States

DE1 53 53735 7 4 8 1679 10286 5801 10588 2239 3819 62 52
DK1 132 135058 17 9 20 4221 25852 14585 26612 5628 9599 153 132
US3 168 171411 22 11 26 5414 32809 18707 33774 7219 12183 176 171

MEAN 117 120068
MEDIAN 132 135058

15 8 18 3772 22982 13031 23658 5029 8534 130 118
17 9 20 4221 25852 14585 26612 5628 9599 153 132
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Table S5. Health impacts as calculated by the individual models over Europe and the United States (x10°, except for IM) in response to a 20%
reduction of North American anthropogenic emissions (NAM). See Table 2 for the definitions of health impacts.

Models CB RAD RHA CHA CHF LC BUC BUA COUC COUA LRSC LRSA PD IM*

Europe
DE1 191 194812 13 24 19 29 5695 37290 19677 38387 7594 13847 231 213
DK1 290 296 847 17 37 26 44 8678 56822 29984 58493 11571 21099 337 325
FI1 410 419694 25 53 35 63 12270 80336 42392 82699 16360 29831 457 460
FRES1 372 379831 22 48 32 57 11104 72706 38366 74844 14806 26997 418 416
TR1 460 469 841 29 59 40 70 13736 89936 47458 92581 18314 33395 536 515
UK1 342 349960 23 44 30 52 10231 66989 35349 68959 13641 24874 403 383

MEAN 344 351831 22 44 30 53 10286 67346 35538 69327 13714 25007 397 385
MEDIAN 357 364 896 22 46 31 55 10668 69847 36857 71902 14224 25936 410 400
The United States

DE1 52 53382 7 4 8 1667 10218 5760 10518 2223 3794 62 52
DK1 134 137 305 17 9 21 4292 26282 14830 27055 5723 9759 158 134
US3 169 172620 22 11 26 5454 33041 18845 34013 7273 12269 178 172

MEAN 118 121102
MEDIAN 134 137 305

15 18 3805 23180 13145 23862 5073 8607 133 120
17 9 21 4292 26282 14830 27055 5723 9759 158 134
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Table S6. Health impacts as calculated by the individual models over Europe and the United States (x10°, except for IM) in response to a 20%
reduction of European (EUR) and East Asian (EAS) anthropogenic emissions. See Table 2 for the definitions of health impacts.

Models CB RAD RHA CHA CHF LC BUC BUA COUC COUA LRSC LRSA PD IM*

Europe
DE1 154 157 444 11 20 16 24 4603 30138 15903 31024 6137 11191 187 173
DK1 270 275740 16 35 24 41 8061 52781 27852 54333 10748 19599 312 302
FI1 346 353923 21 44 30 53 10347 67747 35749 69740 13796 25156 384 388
FRES1 311 318365 18 40 28 48 9307 60941 32157 62733 12410 22629 350 349
IT1 430 440 061 25 55 35 66 12865 84235 44450 86713 17154 31278 487 482
UK1 291 297212 19 37 26 45 8689 56891 30021 58565 11585 21125 343 326

MEAN 300 307124 18 39 27 46 8979 58789 31022 60518 11972 21830 344 336
MEDIAN 301 307788 19 39 27 46 8998 58916 31089 60649 11998 21877 347 337
The United States

DE1 61 62470 3 8 4 9 1951 11958 6740 12309 2601 4440 74 61
DK1 160 163776 9 21 11 25 5119 31349 17687 32271 6826 11641 180 160
US3 204 208 377 11 27 13 31 6583 39885 22746 41058 8778 14810 214 208

MEAN 142 144 875 18 9 22 4551 27730 15724 28546 6068 10297 156 143
MEDIAN 160 163776 9 21 11 25 5119 31349 17687 32271 6826 11641 180 160
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Fig. S1. The Pearson Correlation Coefficient (PCC) between the simulated pollutant levels at 9 discrete percentiles (1, 5, 10, 25, 50, 75, 90, 95,
and 99) and health impacts.
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