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Table S1. Ensemble member perturbations
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Table S2. Calibration factors for the total emitted dust vertical flux varying with the emission scheme used (MB95, G01 or K14) and the
meteorological initial and boundary conditions (IC and BC) used (ERA-interim or MERRA2 with ERA5 soil information).

emission scheme IC and BC calibration factor
MB95 ERA-interim 2.65
G01 ERA-interim 0.61
K14 ERA-interim 0.004
MB95 MERRA2 / ERA5 soil 3.4
G01 MERRA2 / ERA5 soil 0.7
K14 MERRA2 / ERA5 soil 0.004
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Table S3. Description of the selected AERONET stations in the Northwestern Africa sub-region. First and last measurement date is reported
together with the station coordinates and the number of available 3-hourly direct-sun observations during the study period (NDATA).

AERONET site Longitude Latitude Altitude NDATA First date Last date
Northwestern Africa
Agoufou -1.48 15.35 305 2082 01/01/2007 28/04/2011
Bambey-ISRA -16.48 14.71 30 543 07/12/2010 10/09/2011
Banizoumbou 2.67 13.55 274 6725 01/01/2007 31/12/2016
Bordj Badji Mokhtar 0.92 21.38 420 92 08/06/2011 28/06/2012
Calhau -24.87 16.86 40 896 07/02/2012 08/12/2014
Capo Verde -22.94 16.73 60 4440 01/01/2007 30/12/2016
CATUC Bamenda 10.16 5.95 1293 65 07/12/2016 31/12/2016
Dakar -16.96 14.39 21 7327 01/01/2007 31/12/2016
Djougou 1.6 9.76 467 197 05/01/2007 06/05/2007
DMN Maine Soroa 12.02 13.22 350 1774 01/01/2007 15/07/2010
IER Cinzana -5.93 13.28 285 7016 01/01/2007 31/12/2016
Ilorin 4.67 8.48 400 3215 01/01/2007 31/12/2016
KITcube Save 2.43 8 166 40 08/06/2016 29/07/2016
Koforidua ANUC -0.3 6.11 205 517 15/12/2015 22/11/2016
La Laguna -16.32 28.48 568 3373 04/01/2007 31/12/2016
Las Galletas -16.65 28.02 20 18 12/06/2012 17/06/2012
Niamey 2.17 13.48 205 8 01/01/2007 07/01/2007
Ouagadougou -1.49 12.42 302 24 01/01/2007 08/09/2007
Ouarzazate -6.91 30.93 1136 3016 11/02/2012 28/06/2015
Praia -23.48 14.95 102 72 23/01/2008 20/08/2015
Ras El Ain -7.6 31.67 570 568 05/01/2007 31/07/2007
Saada -8.16 31.63 420 7268 14/04/2007 07/12/2016
Santa Cruz Tenerife -16.25 28.47 52 7419 01/01/2007 31/12/2016
Tamanrasset INM 5.53 22.79 1377 7450 01/01/2007 31/12/2016
Zinder Airport 8.99 13.78 456 4274 19/05/2009 31/12/2016
Zinder DMN 8.98 13.78 460 403 24/03/2008 06/10/2008
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Table S4. Same as Table S3 but for the Middle East sub-region.

AERONET site Longitude Latitude Altitude NDATA First date Last date
Middle East
Abu Al Bukhoosh 53.15 25.5 24.5 1677 02/01/2007 16/09/2008
Cairo EMA 2 31.29 30.08 70 5442 26/04/2010 31/12/2016
Dhabi 54.38 24.48 15 732 01/01/2007 03/08/2008
Dhadnah 56.32 25.51 81 1434 01/01/2007 07/06/2010
Eilat 34.92 29.5 15 5375 26/11/2007 31/12/2016
El Farafra 27.99 27.06 92 3060 04/03/2014 28/12/2016
Hada El-Sham 39.73 21.8 254 1016 08/10/2012 11/06/2014
Hamim 54.3 22.97 105 442 01/01/2007 07/08/2007
IASBS 48.51 36.71 1805 2910 05/12/2009 31/12/2016
KAUST Campus 39.1 22.3 11.2 4915 24/02/2012 31/12/2016
KITcube Masada 35.37 31.32 -350 127 23/07/2014 07/12/2014
Kuwait Airport 47.97 29.24 56 53 25/04/2009 21/05/2009
Kuwait Inst Sci Res 47.91 29.34 10 4 18/08/2015 19/08/2015
Kuwait University 47.97 29.32 42 1273 09/11/2007 12/06/2010
Masdar Institute 54.62 24.44 4 2933 08/06/2012 30/12/2016
Mezaira 53.75 23.1 201 5358 11/08/2007 31/12/2016
Mussafa 54.47 24.37 10 1043 20/01/2009 25/09/2010
Nes Ziona 34.79 31.92 40 4019 01/01/2007 14/11/2015
SEDE BOKER 34.78 30.86 480 9513 03/01/2007 31/12/2016
Shagaya Park 47.06 29.21 242 815 23/08/2015 27/07/2016
Solar Village 46.4 24.91 764 5389 01/01/2007 16/05/2013
Technion Haifa IL 35.02 32.78 230 316 27/07/2016 11/12/2016
Weizmann Institute 34.81 31.91 73 765 22/11/2015 30/12/2016
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Table S5. Same as Table S3 but for the Mediterranean sub-region. The list of stations for this sub-region is completed in Table S6.

AERONET site Longitude Latitude Altitude NDATA First date Last date
Mediterranean
Agia Marina Xyliatou 33.06 35.04 521 1151 14/05/2015 20/12/2016
Alboran -3.35 35.94 15 447 20/06/2011 23/01/2012
ATHENS-NOA 23.72 37.97 130 4260 12/05/2008 27/12/2016
Barcelona 2.11 41.39 125 6116 02/01/2007 31/12/2016
Bari University 16.88 41.11 12 1167 06/10/2010 21/05/2012
Ben Salem 9.91 35.55 130 1844 20/03/2013 14/12/2016
Blida 2.88 36.51 230 2334 01/01/2007 07/03/2012
Burjassot -0.42 39.51 104 6477 16/04/2007 31/12/2016
Cagliari 9.05 39.28 10 92 13/06/2013 03/07/2013
Cap d En Font 4.21 39.83 10 92 11/06/2013 03/07/2013
Carloforte 8.31 39.14 15 702 05/07/2013 04/12/2014
Cerro Poyos -3.49 37.11 1809 2067 24/05/2011 15/10/2016
CUT-TEPAK 33.04 34.67 22 2681 12/04/2010 31/12/2016
Epanomi 22.98 40.38 20 60 28/09/2007 25/10/2007
Ersa 9.36 43 80 5322 09/06/2008 31/12/2016
ETNA 15.02 37.61 736 2401 30/05/2007 26/10/2016
Finokalia-FKL 25.67 35.34 258 115 16/06/2014 23/07/2014
FORTH CRETE 25.28 35.33 20 3816 01/01/2007 28/12/2016
Frioul 5.29 43.27 40 3537 07/07/2010 31/12/2016
Gozo 14.26 36.03 111 701 19/08/2014 31/12/2016
Granada -3.6 37.16 680 6153 01/01/2007 30/12/2016
IMAA Potenza 15.72 40.6 770 3483 27/01/2007 31/12/2016
IMS-METU-ERDEMLI 34.26 36.56 3 4643 01/01/2007 26/12/2016
Lamezia Terme 16.23 38.88 8 580 25/05/2016 31/12/2016
Lampedusa 12.63 35.52 45 3124 16/03/2010 24/12/2016
LAQUILA Coppito 13.35 42.37 656 964 02/04/2015 31/12/2016
Lecce University 18.11 40.34 30 5187 10/05/2007 31/12/2016
Malaga -4.48 36.72 56 4993 06/11/2008 03/07/2016
Marbella San Pedro -4.99 36.49 100 85 17/06/2011 23/08/2011
Medenine-IRA 10.64 33.5 33.5 1998 29/07/2014 18/12/2016
Messina 15.57 38.2 15 3278 01/01/2007 31/12/2016
Montesoro Bastia 9.44 42.67 49.9 540 26/07/2012 10/07/2013
Murcia -1.17 38 69 3738 25/09/2012 31/12/2016
Napoli CeSMA 14.31 40.84 50 219 09/05/2016 31/12/2016
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Table S6. Continuation of Table S5 for the description of the stations for the Mediterranean sub-region.

AERONET site Longitude Latitude Altitude NDATA First date Last date
Mediterranean
Nicosia 33.38 35.14 181 146 02/03/2015 28/04/2016
Oujda -1.9 34.65 620 2567 27/10/2010 03/05/2016
Palma de Mallorca 2.63 39.55 10 3857 03/08/2011 31/12/2016
Porquerolles 6.16 43 22 1561 08/12/2010 13/11/2014
Rome ESA ESRIN 12.67 41.83 240 395 09/01/2016 31/12/2016
Rome Tor Vergata 12.65 41.84 130 5509 26/03/2007 31/12/2016
Saint Mandrier 5.94 43.07 44 12 21/05/2008 10/06/2008
San Giuliano 9.52 42.29 55 113 24/06/2012 25/07/2012
Tabernas PSA-DLR -2.36 37.09 500 2439 19/02/2011 31/12/2016
Thessaloniki 22.96 40.63 60 5338 01/01/2007 28/12/2016
Tizi Ouzou 4.06 36.7 133 2039 11/04/2012 30/12/2016
Toulon 6.01 43.14 50 3900 02/01/2007 31/12/2016
Tremiti 15.49 42.12 40 165 05/08/2007 17/03/2008
Tunis Carthage 10.2 36.84 10 2913 11/06/2013 29/12/2016
Villefranche 7.33 43.68 130 3807 10/01/2007 15/10/2016
Xanthi 24.92 41.15 54 1378 28/01/2008 16/01/2015
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Table S7. Same as Table S3 but for the Southern Europe sub-region (excluding the stations included in the Mediterranean sub-region). The
list of stations for this sub-region is completed in Table S8.

AERONET site Longitude Latitude Altitude NDATA First date Last date
Southern Europe
Aras de los Olmos -1.1 39.95 1280 537 15/10/2015 31/12/2016
Arcachon -1.16 44.66 11 2542 09/12/2008 28/12/2016
Autilla -4.6 42 873 4245 03/09/2007 14/11/2015
Avignon 4.88 43.93 32 3912 22/03/2007 29/10/2012
Badajoz -7.01 38.88 186 1508 22/12/2014 31/12/2016
Baneasa 26.08 44.51 127 229 31/07/2008 15/01/2009
Bucharest Inoe 26.03 44.35 89 2910 07/07/2007 24/05/2016
Cabo da Roca -9.5 38.78 136 3192 05/01/2007 31/12/2016
Cabo Raso -9.49 38.71 20 441 26/01/2008 01/04/2009
Caceres -6.34 39.48 397 3752 01/01/2007 04/06/2012
Calern OCA 6.92 43.75 1270 1185 28/06/2011 22/07/2014
Carpentras 5.06 44.08 107 7607 02/01/2007 31/12/2016
CENER -1.6 42.82 471 1902 05/06/2013 30/12/2016
Coruna -8.42 43.36 67 2229 24/01/2012 31/12/2016
Eforie 28.63 44.08 40 2243 14/09/2009 31/12/2016
El Arenosillo -6.73 37.1 59 1349 01/01/2007 31/12/2016
Evora -7.91 38.57 293 7069 01/01/2007 31/12/2016
Galata Platform 28.19 43.04 31 1660 12/04/2014 28/12/2016
Gloria 29.36 44.6 30 3377 22/11/2010 31/12/2016
Huelva -6.57 37.02 25 4048 18/03/2010 09/05/2016
La Crau 4.82 43.58 32 14 04/07/2013 19/08/2015
Le Fauga 1.28 43.38 193 434 03/01/2007 25/09/2013
Madrid -3.72 40.45 680 3830 29/03/2012 30/12/2016
Magurele Inoe 26.03 44.35 90 940 22/05/2015 31/12/2016
Modena 10.95 44.63 56 3794 13/03/2007 22/06/2016
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Table S8. Continuation of Table S7 for the description of the stations for the Southern Europe sub-region.

AERONET site Longitude Latitude Altitude NDATA First date Last date
Southern Europe
OHP OBSERVATOIRE 5.71 43.94 680 5937 19/02/2007 31/12/2016
Palencia -4.52 41.99 750 5026 01/01/2007 31/12/2016
SAGRES -8.87 37.05 26 1126 29/01/2010 13/11/2012
Salon de Provence 5.12 43.61 60 158 08/12/2009 14/06/2010
Sevastopol 33.52 44.62 80 3495 01/01/2007 19/01/2014
Seysses 1.26 43.5 179 1501 17/12/2009 04/01/2014
Toulouse 1.37 43.57 150 196 29/04/2012 06/09/2012
TOULOUSE 1.48 43.56 150 10 21/07/2009 26/07/2009
Toulouse MF 1.37 43.57 160 1345 15/12/2013 29/12/2016
TUBITAK UZAY Ankara 32.78 39.89 924 1155 02/12/2009 13/04/2012
Tuz Golu 33.34 38.75 907 17 25/08/2009 25/08/2010
Tuz Golu 2 33.45 38.84 917 37 19/08/2011 21/09/2011
Valladolid -4.71 41.66 705 2732 31/07/2012 31/12/2016
Valladolid Sci -4.71 41.66 701 195 25/06/2008 21/05/2012
Zaragoza -0.88 41.63 250 1677 17/07/2014 29/12/2016
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Figure S1. Same as top row of Fig. 2 but for individual years: odd years (left) and even years (right).

9



Figure S2. Same as top row of Fig. 6 but for individual (odd) years.
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Figure S3. Same as Fig. 6 but for individual (even) years.
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Figure S4. Same as top row of Fig. 7 but for individual (odd) years.
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Figure S5. Same as Fig. 7 but for individual (even) years.
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Figure S6. Same as top row of Fig. 8 but for individual (odd) years.
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Figure S7. Same as Fig. 8 but for individual (even) years.
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