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Abstract

Aerosol distribution dynamics over large range transport remain uncertain, even though
particle size distributions are an intrinsic component of global and regional prediction and
forecast models. In the Tropical Atlantic Ocean, these processes are further complicated
by the synoptic weather phenomena in the region. Furthermore, in this area there is a
considerable influx of aerosols from biomass burning activities and mineral dust aerosols
from the African continent. This research performs statistical analysis of particle size
distributions measured in-situ in the Atlantic Ocean, in order to gain a further
understanding of the spatial and temporal evolution of aerosols in the Tropical Atlantic
Ocean.

1. Introduction

The African continent is the major emitter of mineral dust into the atmosphere, and a
considerable contributor of aerosols resulting from biomass burning activities.
Nonetheless, the distribution dynamics involved in the long range transportation of
aerosols has not yet been comprehended due to the lack of in-situ measurements. In the
global scale, the region of North Africa and Central Asia is denominated the Dust Belt, as
shown in Figure 1 (Prospero et al, 2002, Gottwald et al. 2006) due to the location of
major deserts and basins, which combined generate the most mineral dust into the
atmosphere. Furthermore, more of these aerosols are deposited into the Atlantic Ocean
than into any other ocean basin.

The specific characteristics of the aerosol distribution during the voyage from its
origin in North Africa to their final destinations in the American continent and the
Atlantic Ocean are not known and remain without validation (Mahowald et al., 2014).
Due to the enormity of the region, the procurement of continuous in-situ data is not
feasible in this area of the Atlantic Ocean (Guereque, 2012). For this purpose, the
Aerosol and Ocean Science Expeditions (AEROSE) were conducted on a yearly basis
from 2004 through 2013.

AEROSE is a research campaign designed to obtain in-situ aerosols along different
routes over the Atlantic Ocean over nine years (Nalli et al. 2011). The main purpose of
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this intensive research campaign has been to obtain a variety of in-situ properties of
aerosols including physical, biological, and chemical measurements to analyze and study
the transport of aerosols from Africa across the Atlantic Ocean (Morris et al. 2006).

Understanding aerosol size distribution is key in determining aerosol optical properties
given that aerosol size affects particle behavior and properties, such as volume, mass, and
velocity [Hinds, 1999]. Additionally, air mass origin and wind-speeds also affect particle
size distributions (Freutel et al., 2013). For this purpose, this research is to determine the
contribution that aerosols have in atmospheric processes over the Atlantic Ocean.

To achieve this, the spatio-temporal distribution of the physical properties of aerosols
using in-situ measurements obtained over a period of 30 days in the Atlantic Ocean have
been computed. This study presents statistical analysis of downstream aerosol number
size distributions (ANSD), and generates a correlation between number densities at
receptor sites to their corresponding source regions, with the purpose of understanding
the relationship between downstream ANSD and the upstream source region. The
outcome is a classification air masses based on their source region.
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Figure 1. lllustration depicting factors influencing the research area, based on Prospero et
al. 2002, and Gottwald et al. 2006.
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