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Dust from the Sahara is efficiently transported westwards forming a Saharan Dust Layer during summertime. This
dust layer is important since it alters the atmospheric radiation balance through strong light absorption causing
“dimming” at the surface. The atmospheric processing of the dust aerosol, which is crucially determined by its
size distribution, affects its optical and cloud nucleating properties, and provides a significant uncertainty in the
prediction of climatic effects in this region.
During summertime (Aug - Sep.) of 2015, the UK FAAM BAe-146 aircraft was deployed to carry out in-situ
measurements of dust aerosols during the ICE-D campaign. The aircraft was based at Cape Verde off the coast
of Western Africa, and carried out 4 weeks of flight operations while continuous ground based measurements
were made at Praia airport, Santiago Island, Cape Verde, over the same period. The aerosol size distribution,
composition and optical properties (both scattering and absorption) were comprehensively measured using a series
of instruments. This paper presents the results from over 30 individual dust plumes encountered during 14 flights,
and the results from the ground measurements which showed a diversity of dust sources and ageing times. Back
trajectories, combined with the satellite image analysis, are used to estimate the potential source regions where
the dust was lofted from the surface, and the time scale of the transport to the observation area. The dust plumes
are identified as originating from the Sahara, the Sahel region or having circulated over the Cape Verde region
for several days, with most observed at altitudes of between 2-4 km. The size distribution of dust, characterized
in the size range from 0.1 to 30µm is found to be significantly larger for the aircraft in-situ plumes compared to
the ground measurements. The particle size decreases when air masses have experienced longer transport times,
with effective diameter decreasing by a rate of about 0.3µm/day. A laser-induced incandescence instrument was
firstly deployed to determine the hematite fraction of dust in single particles. This fraction of the dust is found to be
anti-correlated with the observed single scattering albedo. Most of the dust plumes uplifted from the Sahel region
have higher hematite fractions than those from the Sahara, consistent with the known surface mineral compositions
in that region. These results provide important constrains on modelling the atmospheric processing and radiative
forcing effect of dust in these regions.


