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Comparison between WRF dynamics at 2-km, aircraft and radiosounding 
observations 
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Figure S1: Evolution of temperature (a) and wind speed (b) along the ATR 42 flight 
track for in situ observations (closed black circles) and WRF (blue solid line). The 
mean value and standard deviation of the observations within WRF grid cells are 
indicated as dots and whiskers, respectively. 
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Figure S2: Wind speed (left column) and wind direction profiles (right column) in 
Accra (a and b, respectively) and Cotonou (c and d, respectively). Observations are 
shown as black dots and 2-km WRF simulations are shown as red solid lines. The 
radiosoundings were released at 1700 and 1612 UTC in Accra and Cotonou, 
respectively. 
 
  



3 
 

Regional scale dynamics from IFS 
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Figure S3: ECMWF IFS analyses at 1200 UTC on 2 July for water vapor mixing ratio (kg 
kg-1, color shading), wind (vectors) and geopotential height (m, blue solid lines) at 
(a) 925 hPa and (b) 600 hPa. The African continent coastline is shown as a black solid 
line and cities of interest are indicated. 



4 
 

 
Regional scale aerosol composition from IFS-CAMS 
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Figure S4: ECMWF CAMS forecast on 2 July 2016 at 1200 UTC (+12h forecast) for (a) 
organic matter AOD and (b) dust AOD. The African continent coastline is shown as a 
black solid line and cities of interest are indicated. 
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Regional overturning circulation induced by land-sea skin temperature gradients 
 
(a) (b) 

 
(c) (d) 

 
  
  
 
Figure S5: Left column: West–east oriented vertical cross section (1000–500 hPa) of 
zonal-vertical wind vectors from IFS analyses (blue) between 5°W and 10°E averaged 
between 4.54°N and 6.28°E at (a) 0600 and (c) 1200 UTC on 2 July 2016. The thick red 
line is the projection of the ATR 42 aircraft track onto the cross-section. The thick 
green and blue lines at the bottom of the graph indicate the presence of land and 
ocean, respectively. Surface characteristics are defined based on the dominating 
surface type in the latitudinal band considered for the average of the wind field. 
Right column: IFS skin temperature (colors) and wind field at 10 m (vectors) at (b) 
0600 UTC and (d) 1200 UTC. Cross-sections (a) and (c) are computed in the zonal box 
shown in Figure 12c of the main paper.  
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Figure S6: Left column: Copernicus skin temperature at (b) 0600 UTC, (d) 1200 UTC 
and (f) 1800 UTC on 2 July 2016. Right column: IFS minus Copernicus skin temperature 
at (b) 0600 UTC, (d) 1200 UTC and (f) 1800 UTC. IFS skin temperature, originally at 
0.125° resolution, has been linearly interpolated onto the Copernicus grid at 5 km 
before computing the differences. 
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Figure S7: MODIS-derived SST on 2 July 2016, with superimposed ATR 42 flight track 
(black thick line). 


