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OVERVIEW

➢ CALIPSO Vertical Feature Mask used to investigate 3D frequency of 
occurrence distribution of different types of aerosols over Atlantic Ocean, 
Africa, Europe, Americas.

➢ Seasonal cycle in zonal and meridional vertical variability of 4 aerosol 
species (dust, smoke, polluted dust and polluted continental aerosols)

➢ Evaluation of ITCZ effect on northward/southward aerosol transport 
(location of ITCZ from TRMM 3B42 precipitation data)
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➢ VFM swath data gridded into 
a 1° x 1° x 30m matrix (290 
levels up to 8km)

➢ Total occurrence normalized 
by total number of satellite 
passes at each grid point

➢ Averaged data discarded if 
number of satellite passes < 
15% of greatest number of 
passes in the domain

➢ Smoothing with 13-point 
latitudinal running mean + 3-
point longitudinal running 
mean
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Total aerosols, JJA. ITCZ (red line) demarcates north/south profiles of vertically 
averaged FoO. 
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Dust Smoke PDA (mix dust/smoke)
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➢ Seasonal migration of 
combined dust and smoke 
(top) and PDA (bottom), 
averaged over 31° W-60° E

➢ ITCZ is the black solid line, 
red lines are TRMM 
precipitations

➢ Dust and smoke observed at 
minimum rainfall

➢ Largest PDA FoOs located 
close to ITCZ with inverse 
relationship to rainfall amount

➢ Altitude distribution highly 
variable during the year 
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CONCLUSIONS

➢ 3D representations of aerosol occurrence over Atlantic and adjacent continents 
from CALIPSO VFM product. ITCZ location estimated from TRMM rainfall maxima 
and evaluation of its effect on north/south transport.

➢ Aerosol distribution chiefly determined by dust (northern hemisphere), smoke 
(southern hemishpere) and PDA

➢ ITCZ limits southern extent of dust from North Africa and northern extent of smoke 
from South Africa. Larger-scale wind fields responsible for mixing of dust and 
smoke (PDA FoO at its maximum)

LIMITATIONS

➢ PDA definition (based primarily on depolarization ratio)

➢ VFM accuracy (dust and smoke thick layers misclassified as clouds, or thin layers 
close to clouds misclassified as clouds)  
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