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Methodology: 

 -  Saharan dust storm case study during June 23-27, 2012: 

 MODIS: AOD and Angstrom exponent. 

 LIDAR: Backscatter 532 and 1064 nm. 

 Back trajectory, Dust Plume Model, and AERONET data sets. 

MERRA: wind speed, vorticity, and omega.  

-  Climatological study: 

Long-term averaging over entire time period of MODIS data set  

(June 2000-2012). 

Long-term averaging over entire time period of Modern-ERA Retrospective 

Analysis For Research And Applications (MERRA) data set (June 1979-2012).  

 

 

 

 



Long-term averaged Deep Blue AOD (Wm- 2) 

at 550 nm over land for June (2000-2012)  

Long-term averaged Vorticity (s- 1)  

at 500 hPa for June (1979-2012)  

Remarkable AOD over western Saharan 

indicates more concentration of dust 

particles accompanied with Anti-cyclonic 

vorticity, which blocks the aerosols. 



Monthly mean AOD (550 nm) August 2012 

Monthly mean AOD (550 nm) June 2012 

Long-term averaged wind speed at 500 hPa  

(for June 1979-2012) 

Longitudinal transport of African 

dust 

- African easterly jet and trade winds are associated 

with the westward propagation of  the elevated 

Saharan dust across the Atlantic Ocean during the 

NH warm season. 

- Saharan dust transport toward Mediterranean Sea 

and Europe via Rossby waves. 



Wind speed (m/s) at 850 mb/ June 26, 2012 (12 UTC) 

Sea level pressure/  June 26, 2012 (00 UTC) 
(June 26, 2012) North-west Africa 
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  Angstrom exponent 550/865 nm 

 (averaged over 23-27 June 2012)  

AOD at 550 nm 

 (averaged over 23-27 June 2012)  

Latitudinal transport of African dust 

 

High AOD and low angstrom exponent 

related to dust particles. 

 



CALIPSO Lidar signal (June 23, 2012)  

(Begin: 02:15:46.0, End: 02:29:14.7 Night Time) 

Total attenuated backscatter 532 nm  
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long-term averaged of omega in June 

based on MERRA data sets (1979-2012) 

   

- Dust particles may not exist under the 

tropopause due to the domination of 

subtropical jet streams 

-Vertical transport of dust particles 

troposphere over the African western tropics 

and western Mediterranean are related to 

convective systems cell (Regions 1 and 3) 

- Elevated dust over Saharan is accompanied 

with African easterly jet at 500 hPa (Region 2) 
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long-term averaged of omega in June 

based on MERRA data sets (1979-2012) 

General circulation over Africa 



CALIPSO Lidar signal (June 23, 2012)  

(Begin: 02:15:46.0, End: 02:29:14.7 Night Time) 

Perpendicular attenuated backscatter 532 nm  

Total attenuated backscatter 532 nm  

Total attenuated backscatter 1064 nm  

Western tropics 

(convective systems) 
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Almost the same intensity 

as 532 over Sahara  
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Back trajectory  

 

End Height: 

2000m 

 

Duration:  

72 h 

 

End time: 

 26 Jun 2012 

 

Lisbon, Portugal 

Waves possibly due to flow over Atlas Mountains 
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End Height: 
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Dust Verification Program and dust plumes 



 

Concentration 

between 0-5000 m 

 

Start time: 06/25/2012 

 

Dust Verification Program and Dust Plumes 



AERONET Station Map 



Canary 

Islands 



Izana Station 

Africa 

Tenerife Island 

- Populous 

- Subtropical climate 

- Cloud-free sky 

- Above inversion layer 



JJA 

AERONET Data 

Analysis 

 

 

High AOD and low angstrom 

exponent related to dust particles 

during warm season. 
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Julian day 

Time Series of AOD at 500 nm, AERONET lev1.5, Izana, 2012 
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Julian day 

Time Series of 440-675 Angstrom 

JJA 
AERONET Data Analysis 
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Julian day 

Time Series of AOD, Jun20-Jul02 2012 

Aeronet, AOD 500 nm,
Lev1.5

MODIS, AOD 550 nm,
Lev3
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Julian day 

440-675Angstrom by AERONET Lev1.5 

Comparison of MODIS 

and AERONET 

 

 

AERONET data  

from Izana station 

 

 

MODIS data: a box 

 of 1 X 1 including  

Izana station 

 

 

Jun 24 – Jul 01 

AERONET represents lower values for dust AOD 

 compared to MODIS. 



Conclusion: 
1- Remarkable AOD over western Saharan indicates more concentration of 

dust particles accompanied with Anti- cyclonic vorticity, which blocks the 

aerosols.  

2- African easterly jet and trade winds are associated with the westward 

propagation of  the Saharan dust across the Atlantic Ocean during the NH 

warm season . 

3- Saharan dust transport toward Mediterranean Sea and Europe via Rossby 

waves. Back trajectory and dust plumes confirm the northward expansion of 

Saharan dust particles.  

4- Dust particles may not exist under the tropopause due to the domination 

of subtropical jet streams. 

5- Convective systems in Hadley cell elevate the dust particles to upper 

troposphere over the African western tropics and western Mediterranean. 

6- Elevated dust over Saharan is accompanied with African easterly jet at 

500 hPa. 

7- AERONET represents the lower values for dust AOD. This indicates that 

AERONET might underestimate dust AOD. 


