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Introduction

The presence of dust aerosols in the atmosphere 
can strongly affect the radiative budget at global 
scale, modify cloud microphysical properties and 
affect hydrological cycle.

The Mediterreanean Basin is occasionally subject 
to the transport of a considerable amount of 
Saharan dust carried out by antyciclonic patterns 
and combination of high and low pressure over the 
MB, North Africa, and Europe.

A combination of ground based Lidar vertical 
profiles, aerodynamic particle sizer spectrometer, 
and airborne lidar measurements are used to 
investigate the main events of atmospheric 
advection of dust over the Mediterranean sea.

The identification of atmospheric transport 
pathways are further  investigated by the cluster 
analysis of FLEXPART-WRF Lagrangian back-
trajectories simulations.

San Pietro Capofiume (SPC) meteorological station: 44°23′N 11°22′E, 11m asl. 
Lidar measurements provides vertical profiles of Backscatter, Depolarization  and extinction at 532 nm from 50 m to 7000 m of height 
with vertical resolution of 7.5 m. Continuous measurements for the 2012 summer campaign from 7th June to 9th July.
Identification of two main dust events:

19 June – 21 June (A) 29 June – 1 July (B)

Data analysis: San Pietro Capofiume Lidar Data analysis: Aerodynamic particle sizer spectrometer

Observations: TRAQA flights Lidar, Gulf of Genoa

The TRAQA (TRAnsport et Qualité de l'Air au dessus du bassin Méditerranéen) campaign 
is part of the projet  ChArMEx, the Chemistry-Aerosol Mediterranean Experiment.
16 flights with 60 hours of total measurements over South Europe and North-West area of 
the Mediterranean Basin for the2012 Summer Season.

Aerosol, Trace gases and meteorological Measures.: O3, CO, H2O, CO2, p, T, humidity, 
Passive Cavity Aerosol Spectrometer Probe (aerosol size distribution from 0.1 to 3 µm), 
lidar (aerosol backscatter profiles @355, 532, 1064 nm + depolarization at 355 nm), 
aethalometer,nephelometer...

In situ instrument from PEGASOS project at San Pietro Capofiume 
meteorological station.

   Comparison between the concentration, in 1/cm3, of small particles 
( < 1 um diameters) and aerosol extinction near the ground (100 m). 
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Fig.1. : Scattering Ratio and Volume Depolarization at 532 nm for the two main 
dust events: 19th -21th June, (A), and 29th June -1st July, (B)

Fig.3. : Aerosol type profiles, according to the aerosol mask shown in fig. 2, for the 
dust event A, left panel, and dust event  B, right panel

Fig.2. : Volume depolarization – 
scattering ratio (sr) scatterplot, 21th 

June. Crosses indicates the evolution 
in time (from black to violet) of the 

optical properties for the black box in 
Fig 3 event A. 

Fig.5. : Time series of aerosol 
concentration (black line) for different 

diameter sizes (673 nm, top left; 
1197 nm top right;

7234 nm bottom left) compared to 
aerosol extinction near the ground 

(around 100 m height, red line)

DustSpherical

Fig.4. : Daily mean of occurrence  of the 
“Spherical” and the  “Dust” type 

Fig.6. : Dust Event of the 29th June. 
TRAQA flights (N° 22 in Yellow and 
N°23 in orange) are shown togheter 
with the aerosol optical depth 
measured by MODIS satellite.
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Fig.7. : Range corrected profiles from the TRAQA flights n° 22 (left) and n° 23 (right). 
29/06/2013

Numerical Simulations: FLEXPART - WRF

Transport dynamics are evaluated by means of the Lagrangian transport system     
FLEXPART driven by the meteorological field from WRF (Weather Research and 
Forecasting) model.

Cluster of trajectories are computed backward in time from the site to trace the potential 
sources of air masses arriving on the area. The amount of dust advected over the Po Valley 
is evaluated coupling backward trajectories simulations with DREAM dust emissions.

Fig.8. : Residence time of the particles on 
each bin. Example, 21 June 00:00, 0-500 

m. 

Fig.9. : Time series of simulated concentration of 
Dust over SPC for different atmospherical layers.

21 June 00:00, 0-500 m

Fig.10. : TRAQA flight 22 – SPC measurements coupling.
Same colors represents same air masses.

By means of FLEXPART trajectories
air masses advected from the flight 
area to SPC are individuated.

Conclusions:

    -Two dust tranport events individuated: 19th -21th June and 29th June - 1st July. 
   
   -Dust transported over Po Valley is initially advected through high                   
     atmospheric layers (3-4 km) to descend subsequently to lower ones.        
   
   - Nevertheless only small particles (  ̴ 1 μm) reach the ground while coarser      M ̴ 1 μm) reach the ground while coarser      1 ̴ 1 μm) reach the ground while coarser      μm) ̴ 1 μm) reach the ground while coarser      reach ̴ 1 μm) reach the ground while coarser      the ̴ 1 μm) reach the ground while coarser      ground ̴ 1 μm) reach the ground while coarser      while ̴ 1 μm) reach the ground while coarser      coarser ̴ 1 μm) reach the ground while coarser       ̴ 1 μm) reach the ground while coarser       ̴ 1 μm) reach the ground while coarser       ̴ 1 μm) reach the ground while coarser       ̴ 1 μm) reach the ground while coarser       ̴ 1 μm) reach the ground while coarser      
     aerosol seems to remain confined over the PBL height.
   
   - Coupling between the airborne lidar over the Genoa Gulf and the lidar           
     measurements over SPC will allow the analysis of the eventual evolution in   
     the optical properties of the aerosol.
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Data and/or images from the BSC-DREAM8b (Dust REgional Atmospheric Model)
 model, operated by the Barcelona Supercomputing Center 
(http://www.bsc.es/projects/earthscience/BSC-DREAM/)
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