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Supplementary materials

Several metrics are used to assess the quality of the simulations such as the Mean Absolute
Error (MAE, eq. S1), the normalised Mean Absolute Error (n MAE, eq. S2), the Mean Bias
Error (MBE, eq. S3) the Pearson correlation coefficient (corrcoef, eq. S4) and the Index of
Agreement (IOA, eq. S5, Legates and McCabe, 2013) :
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where o refers to the observations and f to the forecasts. The MAE gives equal weight to all
errors and is less sensitive to outliers. nMAE enables the comparison of errors in data with
varying amplitudes. MBE is used to estimate the average bias of the simulations. Lower
values of MAE, nMAE and MBE indicate a better model accuracy. The Pearson correlation
coefficient corrcoef measures the linear correlation between two variables. A higher
absolute value of corrcoef suggests a stronger linear correlation. The IOA is a standardised
measure that detects additive and proportional differences in the observed and simulated
means and variances, providing a measure of the degree of model errors. An agreement
value of 1 indicates a perfect match, while 0O indicates no agreement at all.



29 Table S1 - Dust refraction indices (real and imaginary part) for the computation of dust
30 radiative properties given in CHIMERE model (Menut et al., 2021 ; Kandler et al., 2007).

Alnm| R(n & |n
200 1.53 55%10°3
300 1.53 55x10°
400 1.53 2.4%x10°°
600 1.53 89x10 "
999 1.53 76%x10*

31

32 Table S2 - Dust aerosol radiative properties for the 10 CHIMERE aerosol size bins (Mie
33 theory calculation). r.4 is the effective radius (in pm), Q is the extinction coefficient, SSA is
34 the single-scattering albedo and w,.;.; are the first 7 terms of the Taylor expansion of the
35 scattering phase function.

Alnm| 1 Q SSA , o, W, w, s W W,
Dust 1

200 0098 37320 09763 2194 2688 2482 1887 1217 0611  0.181
300 0098 21717 09751 1947 1789 1067 0482 0123 0024  0.004
400 0008 1143 09858 1708  1.146 0393 0106 0018 0002  0.000
600 0008 03239 09911 0823 0627 0148 0018 0001 0000  0.000
999 0098 00501 09764 0283 0515 0052 0002 0000 0000  0.000
Dust 2

200 0149 37097 09632 2104 2860 2897 3010 2862 2552  2.146
300 0149 38024 09767 2195 2692 2454 1814 1112 0532  0.129
400 0149 26412 09896 2019 2042 1405 0688 0187 0043  0.007
600 0149 10626 09945 1692  1.080 0353 0086 0013 0001  0.000
999 0149 02111 09902 0590 0564 0106 0010 0001 0000  0.000
Dust 3

200 0210 21345 09092 1596 2133 1578 1994 1824 2131 2247
300 0210 39009 09666 2148  2.899 2956 2969 2727 2267 1743
400 0210 39485 09895 2199 2757 2609 2066 1394 0712  0.210
600 0210 23853 009960 1955  1.864 1152 0532 0136  0.027.  0.004
999 0210 06475 09944 1300 0814 0240 0044 0005 0000  0.000
Dust 4

200 0319 25556  0.8925 2270  3.369 3761 4635 4785 5321 5282

300 0.319 2.1960 0.9092 1.668 2.279 1.838 2.320 2171 2.501 2.523
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38 Figure S1 - Daily mean Aerosol Optical Depth at 550nm from MODIS satellite observations
from 25 March to 01 April 2021.
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Figure S2 - The left panel displays the MODIS level 3 Angstrém Exponent averaged over
the case study period (28 March to 01 April 2021) for MODIS AOD values greater than 0.5.
The blue dashed lines represent the CALIPSO satellite track on 29 March 2021. The right
panel shows the CALIOP Vertical Feature Mask (VFM) from the CALIPSO satellite overpass
on 29 March 2021.

»— EUMETSAT ; 2021-03-30 12:00:00 UTC
Figure S3 - MSG Dust RGB composite on 30 March 2021 at 12h. Pink areas correspond to
dust plums, black areas are cirrus clouds with no clouds below, red refers to thick, high and
cold ice clouds.
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Figure S4 - Squared surface wind speed on March 28th at 10h with a) the difference
between the three WRF-CHIMERE simulation average and ERAS reanalysis. For panels b, ¢
and d, squared surface wind speed on March 28th at 10h differences between each of the
WRF-CHIMERE simulations driven by GOCART, MERRA2 and CAMS, respectively, and the
mean of the three WRF-CHIMERE simulations. The time used for the figure was selected
since it corresponds to the maximum of dust emission flux during case study. The surface
wind speed is squared, given that dust emissions are determined by wind velocities with a
squared velocity.



