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Table S1. Error statistics (Correlation, Root Mean Square Error - RMSE, Bias) for CHIMERE at several
AERONET stations over the north Hemisphere for March 2014

Site N* Obs. Mod. Cor. RMSE* Bias
Boulder 115 0.03 0.12 0.02 6.91 0.09
Yuma 221 0.06 0.11 0.10 2.40 0.06
Red Mountain 127 0.01 0.06 0.12 38.48 0.05
Barbados 120 0.10 0.15 0.33 2.03 0.05
UPRM 160 0.07 0.10 0.27 1.48 0.02
Cape San Juan 255 0.07 0.13 0.09 1.89 0.06
Petrolina 114 0.06 0.03 0.20 0.50 -0.03
Calhau 102 0.09 0.14 0.70 2.92 0.05
Capo Verde 98 0.13 0.22 0.79 2.64 0.09
Edinburgh 65 0.04 0.32 -0.20 9.58 0.27
Graciosa 69 0.07 0.22 0.04 3.06 0.15
Coruna 40 0.05 0.14 0.42 2.29 0.09
Toulouse 137 0.06 0.50 0.04 14.15 0.45
Cabauw 113 0.15 0.71 0.07 8.82 0.56
Dushanbe 53 0.09 0.46 0.29 5.49 0.37
Jaipur 203 0.24 0.29 -0.27 1.26 0.06
Qoms 224 0.02 0.35 0.09 25.16 0.33
Dalanzadgad 197 0.08 0.65 0.24 16.23 0.57
XiangHe 162 0.40 0.68 0.11 5.57 0.28
Gosan 113 0.17 0.39 -0.11 5.11 0.22
Noto 63 0.15 0.41 0.09 2.88 0.25
Mauna 171 0.01 0.06 0.32 5.16 0.04
Midway 70 0.07 0.31 0.15 5.35 0.24
Izana 243 0.01 0.12 0.46 15.27 0.11
Dakar 258 0.26 0.20 0.76 0.35 -0.06
Camaguey 152 0.08 0.13 0.62 0.88 0.04
Beijing 179 0.47 0.63 -0.07 3.98 0.17
leodo 87 0.15 0.36 0.41 2.36 0.21
Pokhara 140 0.20 0.38 0.00 1.64 0.18
Cinzana 287 0.32 0.21 0.60 0.51 -0.11
Murcia 213 0.09 0.21 0.85 5.78 0.12
Average Cors""=0.54 0.24 6.46 0.16

*Number of available hourly observations, *Root mean Square Error, **Spatial correlation
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Table S2. Characteristics, locations of EBAS-EMEDP sites used in this study

Site code  Sitename LonE(°) LatN(°) Alt.(m)
AMO1 AMOOO1R 44.26 40.38 2080
ATO2 ATOO002R 16.77 47.77 117
ATO5 ATOOO5R 12.97 46.68 1020
AT48 AT0048R 14.44 47.84 899
CHO1 CHO001G 7.99 46.55 3578
CHO2 CHOO002R 6.94 46.81 489
CHO3 CHOOO03R 8.90 47.48 539
CHO4 CHOOO04R 6.98 47.05 1137
CHO5 CHOOO5R 8.46 47.07 1031
CY02 CY0002R 33.06 35.04 532
Cz03 CZ0003R 15.08 49.57 535
Cz05 CZ0005R 13.60 49.07 1118
DE43 DE0043G 11.01 47.80 985
DE44 DEOO44R 12.93 51.53 86
DKO3 DKOOO3R 9.60 56.35 13
DK12 DKO012R 12.09 55.69 3
EE09 EEOOO9R 25.90 59.50 32
EE11 EEO011R 21.82 58.38 6
ESO1 ES0001R -4.35 39.55 917
ESO5 ESO005R -8.92 42.73 683
ESO7 ESO007R -3.53 37.23 1265
ESO8 ESO008R -4.85 43.44 134
ES09 ESO009R -3.14 41.28 1360
ES10 ESO010R 3.32 42.32 23
ES11 ES0011R -6.92 38.48 393
ES12 ESO012R -1.10 39.09 885
ES13 ESO0013R -5.87 41.28 985
ES14 ES0014R 0.72 41.40 470
ES16 ES0016R -7.70 43.23 506
ES17 ES0017R -6.33 37.03 5
FIO9 FIO009R 21.38 59.78 7
FI18 FIO018R 27.67 60.53 4
FI36 FIO036R 24.24 68.00 340
FRO9 FROOO9R 4.63 49.90 390
FR10 FROO10R 4.08 47.27 620
FR13 FROO13R 0.18 43.62 200

Site code  Sitename LonE(°) LatN(°) Alt.(m)
FR14 FROO14R  6.83 47.30 836
FR15 FROO15R  -0.75 46.65 133
FR18 FROO18R -0.45 48.63 309
FR23 FROO23R 5.28 44.57 605
FR24 FROO24R  -1.84 47.83 29
FR25 FROO25R  2.61 46.81 182
GB06 GBOOO6R  -7.87 54.44 126
GB36 GBOO36R  -1.32 51.57 137
GB43 GBOO43R  -4.69 51.78 160
GB48 GBOO48R  -3.24 55.79 260
HUO02 HUOOO2R  19.58 46.97 125
IEO1 IE0001R -10.24 51.94 11
IEOS IEO005R -6.92 52.87 59
IEO6 IEO006R -7.34 55.38 20
IEO8 IEO008R -6.36 52.18 9
ITO1 ITO001R 12.63 42.10 48
LvV10 LVOO10R 21.17 56.16 18
MD13 MDO013R  28.28 46.49 166
MKO07 MKOOO7R  20.69 41.54 1332
NLO7 NLOOO7R  6.57 52.08 20
NLO9 NLOOOSR  6.28 53.33 1
NL10 NLOO10OR  5.85 51.54 28
NL44 NLO644R  4.92 51.97 1
NL91 NLOO91R 4.50 52.30 4
NO02 NOOOO2R  8.25 58.39 219
NO15 NOOO15R  13.92 65.83 439
NO39 NOOO39R  8.88 62.78 210
NO42 NO0042G 11.89 78.91 474
NO56 NOOO56R  11.08 60.37 300
RO08 ROO008R  25.13 47.32 908
SEO5 SEOO05R  15.33 63.85 404
SE11 SEO011R  13.15 56.02 175
SE12 SEO012R  17.38 58.80 20
SE14 SEO014R  11.91 57.39 5
N[0] SI0008R 14.87 45.57 520
SK06 SKOOO6R  22.27 49.05 345
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Figure S1. Cross sections of CHIMERE dust concentrations (right) for several orbits zoomed over the
highest values area versus the corresponding CALIPSO qualitative data (left) showing in
yellow the dust load and in orange the polluted dust, for the CALIPSO trajectories NAM1-6
as reported in Figure 2 in the publication. The dotted line represents the height of the
boundary layer, the dashed lines represent the fraction of fine dust in %.
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yellow the dust load and in orange the polluted dust, for the CALIPSO trajectories EUR1-5
as reported in Figure 2 in the publication. The dotted line represents the height of the

boundary layer, the dashed lines represent the fraction of fine dust in %.
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Figure S4. Cross sections of CHIMERE dust concentrations (right) for several orbits zoomed over the
highest values area versus the corresponding CALIPSO qualitative data (left) showing in
yellow the dust load and in orange the polluted dust, for the CALIPSO trajectories CAS1-6
as reported in Figure 2 in the publication. The dotted line represents the height of the
boundary layer, the dashed lines represent the fraction of fine dust in %.
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Figure S5. Cross sections of CHIMERE dust concentrations (right) for several orbits zoomed over the
highest values area versus the corresponding CALIPSO qualitative data (left) showing in
yellow the dust load and in orange the polluted dust, for the CALIPSO trajectories CNA1-6
as reported in Figure 2 in the publication. The dotted line represents the height of the
boundary layer, the dashed lines represent the fraction of fine dust in %.
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Figure S6. Map of site locations presented in the publication for AERONET stations (a), IMPROVE
stations (b), US EPA networks for PM2.5 data (c), EBAS-EMEP stations (d) see Table S2 for
the names of EMEP stations, French stations close to the Pyrenees area (e), Chinese stations
(f) and the two stations in the Caribbean area (g).
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from March 1¢, to March 8, 2014 in the free troposphere (FT) and the boundary layer (BL)
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Figure S8. Evolution of mean daily concentrations integrated over the column (in g m?) of total dust
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Figure S9. Evolution of mean daily concentrations integrated over the column (in g m?) of total dust
from March 17, to March 24, 2014 in the free troposphere (FT) and the boundary layer (BL)
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Figure S10. Evolution of mean daily concentrations integrated over the column (in g m?) of total dust
from March 25%, to March 31%, 2014 in the free troposphere (FT) and the boundary layer (BL)
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Figure S11. Monthly mean latitudinal cross sections (Altitude a. g. 1. versus Latitude °N) for several
variables in March 2014 simulated by CHIMERE over the north hemisphere. Top panels
represent the mean dust concentrations with bold dashed lines representing the fine fraction
of total dusts (%), the grey dotted lines are the average zonal winds (conventionally, westerly
wind are positive). Bottom charts represent the evolution of various parameters along the
corresponding cross sections and spatially averaged over the longitude: the boundary layer
(BL) height in km, the total precipitation (convective and large scale) in cm month, the deep
convection updraft flux summed over the column in gair m? s, the mean cloud water content
averaged over the first 10 model layers (approximatively 2500m), the wet and dry deposition
fluxes of dust sum over time (monthly) in mgaust m? month- and the ratio Q (unit less) of dry
(d) and wet (w) scavenging coefficients coarse versus fine particles as defined in equation 2
in the publication).
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Figure S12. PM2.5 time series at Chihuahua station (Mexico) for CHIMERE and the corresponding
observations. The orange shade area represents the dust in the PM2.5 matrix simulated by

CHIMERE.
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Figure S14. Mean sea surface temperature in March 2014 (source: NASA
https://worldview.earthdata.nasa.gov )
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Figure S15. Cross sections of CHIMERE dust concentrations (right) for several orbits zoomed over the
highest values area versus the corresponding CALIPSO qualitative data (left) showing in
yellow the dust load and in orange the polluted dust, for the CALIPSO trajectories PAC-1-2
as reported in Figure 2 in the publication. The dotted line represents the height of the
boundary layer, the dashed lines represent the fraction of fine dust in %.
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