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Dust from the Sahara
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continent. The nutrients present in SahD reach the surface
through dry deposition or the action of rainfall.*"

The transport of these nutrients contributes to nurtur-
ing the Amazon, compensating for the scarcity of nutrients
in the region’s soil,® and a similar ecological effect is also
noticed in the ocean, where the growth of phytoplankton,
the basis of ocean food chains, is favored by the availability
of iron in SahD.*"®

Furthermore, the dry and hot conditions of the Saharan
air influence atmospheric stability, hindering the forma-
tion and intensification of tropical cyclones. When there is
dust in suspension, part of the solar energy does not reach
the ocean surface, reducing its temperature and hinder-
ing water evaporation, which is pivotal for hurricanes and
tropical storms formation.”"

Negative aspects

SahD carries toxic elements and other harmful compo-
nents. Fungi in the dust harm corals, and copper is toxic to
certain microorganisms that lie at the base of the marine
ecological pyramid.?®

The suspension and transport of desert PM also worsen
the air quality.®?" In regions close to the source, on the
Cape Verde islands, the influence of SahD storms results
in PM,; concentrations of around 200 pg/m?,?" exerting a
major impact on the health of the local population. The
air quality guideline for PM,; (24 hour average) according to
the World Health Organization (WHO) is 50 pg/m3.2°

However, the air quality impacts are not limited to
regions close to the Sahara. In the Caribbean, PM  con-
centrations during SahD events can reach 150 pg/m3.
Mendez-Espinosa et al.” analyzed the air pollutants in two
cities in northern South America (Medellin and Bogota,
Colombia) during the implementation of strict and relaxed
lockdown periods because of COVID-19 and showed that
the long-range transport of air pollutants affected air qual-
ity during the confinement by a SahD event in late June,
caused an increase of almost 50 pg/m?® in the PM, , which
reached 168 pug/m?® in Bogota and 104 pg/m? in Medellin.

In addition to its effect on PM, concentration, the
interaction of SahD with local anthropogenic pollutants
can also influence the physical and chemical properties
of aerosols, with possible impacts on cloud formation and
health.?® Thus, it would become increasingly necessary to
have a standardized approach through spatial indicators,
potentially useful, to be able to characterize environmen-
tal exposures and the health effects of populations that are
impacted by the desert dust.??

Exposure to SahD and health impacts

WHO marks air pollution as a global health priority. It is esti-
mated that 1.4% of the world’s deaths result from exposure to
PM from both natural sources( like dust lifted from the soil)
and anthropogenic sources( like the burning of fossil fuels).
The primary sources of atmospheric mineral dust are deserts,
and approximately half of it comes from the Sahara.?
Outdoor exposure to fine particles is the fifth leading
risk factor for death, accounting for 4.2 million deaths and

103.1 million disability-adjusted life years in 2015.7 Air pol-
lution contributes to the development of pulmonary and
cardiovascular diseases and has also been associated with
adverse effects on fetal development during pregnancy
and lung growth restrictions in children.?

The first potential health impact is increased levels of
mineral dust, with daily maximums up to 1000 pg/m? of
PM,, close to the sources, whose average daily concentra-
tion also reached up to 400-600 pg/m?® of PM,  in receptor
sites influenced by transported dust.?

Particles with a diameter larger than 10 pm are gen-
erally not inhalable, so their harmful impacts are proba-
bly external, such as irritation of the nose, skin, and eyes.
These particles are not transported over long distances in
the atmosphere because of their size. So their impact is
restricted to a local scale, close to the sources.?33

On the other hand, PM,,, when inhaled, can reach the
trachea and the bronchi, and PM, . particles account for
96% of the PM located in the lung parenchyma that pen-
etrates the gas exchange regions of the lungs and cause
a series of damages to the airways, triggering apoptosis,
autophagy, and oxidative stress mechanisms.’

Ultrafine particles (PM,,) reach the alveoli, pass
through the alveolar-capillary membrane, and pene-
trate the bloodstream, thus causing respiratory (including
asthma, tracheitis, pneumonia, and allergic rhinitis) and
cardiovascular effects (including stroke)**3® and increase
mortality and hospitalizations related to these diseases, as
demonstrated in several studies.??3%344

Other health impacts may be related to the anthropo-
genic dust load: (1) co-emission of anthropogenic pollutants
with desert dust in some cases (because of the influence
of emissions from large petrochemical plants and burning)
and (2) coating of the dust with anthropogenic pollutants
because of the chemical and physical interactions of mineral
dust with local pollutants emitted in the receiving region.”>*

Indeed, a standardized approach to the methodology
for evaluating the short-term health effects of desert dust
has been recently proposed.??

Desert dust particles also carry potential microbial
agents, such as bacteria, fungi, and viruses,® that survive
long-range transport, enriching the airborne microbiome
with new soil-derived microorganisms causing health impli-
cations.*** Many bacteria isolated from soil dust aerosol
samples are highly pigmented, suggesting that, besides the
protection provided by clouds, fog, smoke, and desert dust
particles, pigmentation also helps protect microbes from
ultraviolet (UV) radiation.*

Although the virulence factors of many microorganisms
that travel with dust are not well understood, their expo-
sure to high temperatures (>39.5°C) and the inhalation of
particles implies a significantly higher risk of developing
pneumonia.*®

Rodriguez-Cotto et al.* found traces of soluble metals
in PM, ; particles and levels of bacterial endotoxins in the
SahD samples, both lung cell cytotoxicity determinants,
which may trigger an adverse response to inhalable PM in
susceptible or predisposed individuals.

There is also a clear temporal correlation between
periods of high atmospheric dust content and cases of men-
ingitis (January to April). Extreme dry air could damage the
pharyngeal mucosa, thus facilitating bacterial invasion."%
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