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Figure S1. The geographical distribution of 31 AERONET stations in the wider Mediterranean area providing data during the DAEC period (16-18 June 2016) and used for the evaluation of the MERRA-2 aerosol optical depth and single scattering albedo.



Figure S2. The geographical distribution of 7 BSRN stations in the wider Mediterranean area providing data during the DAEC period (16-18 June 2016). Τheir short names are shown along with their locations (pal: Palaiseau, pay: Payerne, car: Carpentras, son: Sonnblick, cnr: Cener, tam: Tamanrasset, iza: Izaña).



	(a)
		(b)
Figure S3. (a) Scatter plot comparison between AOD550nm from MERRA-2 and AERONET, (b) Time-series of hourly AOD values averaged over the 31 Mediterranean AERONET stations (blue) and corresponding MERRA-2 AODs (red) from grids containing the AERONET sites. 




Figure S4. Scatter plot comparison between SSA of MERRA-2 and AERONET over the 8 stations during 16-18 June 2016.




(i-a)	(i-b)
	(ii-a)		(ii-b)
Figure S5. Scatter plot comparison between SSR fluxes (W/m2) of FORTH RTM and BSRN (i-a) and OSR fluxes (W/m2) of FORTH RTM and CERES (i-b). The different colors in (i-a) indicate the different (7, see Figure 1) stations and the statistical metrics and linear regression fit line are also shown. Also, (ii-a) shows the average (for the 7 stations) 3-hourly SSR fluxes (W/m2) for FORTH RTM (red) and BSRN (blue) sites during 16-18 June 2016, while (ii-b) shows the 3-hourly average (for the entire study region) OSR fluxes (W/m2) for FORTH (red) and CERES (blue) sites.

	(a)
	(b)
Figure S6. Scatter plot comparison between OSR fluxes (W/m2) of FORTH RTM and CERES (a) over the 7 BSRN stations during 16-18 June 2016. Also, (b) shows the average 3-hourly OSR fluxes (W/m2) for FORTH RTM (red) and CERES (blue) over the BSRN sites.
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	Figure S7. Geographical distribution of ISCCP-H cloud amount for liquid (left column) and ice (right column)  phase clouds during the day before (first row, a), and the first (second row, b), second (third row, c) , third ( fourth row, d) and the day after (fifth row, e) the DAEC that took place during 16-18 June 2016 over the Mediterranean Basin. Results are given at 12:00 UTC of each day.
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(iii-c)
	Figure S8 Geographical distribution of ISCCP-H cloud top pressure in hPa (left column, i), cloud top temperature in K (middle column, ii) and cloud optical depth (right column, iii)  during the day before (first row, a), and the first (second row, b), second (third row, c) , third ( fourth row, d) and the day after (fifth row, e) the DAEC that took place during 16-18 June 2016 over the Mediterranean Basin. Results are given at 12:00 UTC of each day.
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	Figure S9. Geographical distribution of MERRA-2 SSA (left column) and AP (right column) during the day before (first row, a), the first (second row, b), the second (third row, c), the third (fourth row, d) and the day after (fifth row, e) of the dust episode that took place during 16-18 June 2016 over the Mediterranean Basin. Results are given at 12:00 UTC of each day.
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 (iii-c)
	Figure S10. Geographical distribution of: the daily mean absorbed solar radiation (in W/m2) at the top of atmosphere (left column, i), in the atmosphere middle column, ii) and at the Earths surface (right column, iii) for the first (first row, a), second (second row, b) and third (third row, c) day of the dust episode that took place during 16-18 June 2016 over the Mediterranean Basin.
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 (iii-c)
	Figure S11. Geographical distribution of the dust direct radiative effects expressed in percent terms (%) of the corresponding radiative fluxes (considering all aerosols), namely of the absorbed solar radiation: at the top of atmosphere (left column, i), in the atmosphere (middle column, ii) and at the Earths surface (right column, iii) for the first (first row, a), second (second row, b) and third (third row, c) day (at 12:00 UTC) of the dust episode that took place during 16-18 June 2016 over the Mediterranean Basin.
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	Figure S12. Vertical cross-sections of the change in vertical velocity (in m/s) should the DA induced buoyancy (shown in Figures 8i-a,b,c) persist for 10minutes, during the first day (a, 16/06/2016), second (b, 17/06/2016) and third (c, 18/06/2016) days of the dust episode that took place during 16-18 June 2016 over the Mediterranean Basin. The results are given along the slant paths across the African dust export into the Mediterranean Basin (shown on the map of DOD, Figures 5, 6 and 7e, respectively).
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	Figure S13. Time series of the 3-hourly mean DOD (red line) and associated dust SSA (blue line) averaged over the Mediterranean areas (yellow frame in Figure 8) affected by the dust export during the DAEC from 16 to 18 June 2016.
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