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Context of the Topic & Scientific Methods
(Research impact, objectives, design, methods, and outputs)

In 2016, WHO confirmed that air pollution is responsible for 4.2 million premature
deaths every year. In addition, 91% of the world’s population lives in places where air
quality exceeds guideline limits. This international crisis affects not only the ecosystem
but also the human health. Reduction measures of air pollution should be undertaken.
Therefore, the necessity to characterize the pollutants and identify the sources of
contamination are becoming an urgent priority.

Lebanon is especially affected by this crisis. In 2008, the Air Quality Research Unit
(AQRU) was established to understand and solve air quality problems in Beirut.
Unfortunately, they found that the levels of different particles in the air that adversely
affect human health greatly exceeded threshold levels set by WHO. In 2018, Greenpeace
released an analysis of satellite data where Jounieh city was classified among the
world’s top hotspots for nitrogen dioxide pollution, and ranked fifth in the Arab world
and 23™ worldwide among the most polluted cities.
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Air pollution is the result of two types of sources: Natural and Man-made. The
pollutants can be primary, which are direct result of the process, or secondary, which
means they are caused by the intermingling and reactions of primary pollutants. The
associations of the air quality monitoring regulate 7 pollutants which are the objective
of continuous studies: SO,, CO, NO,, O3, particles, CsHs and Pb.

In this PhD thesis, a deep investigation and analysis will be carried out to characterize
the air pollutants in the region of Jounieh with the identification of the sources of this
contamination to be able to find solutions to reduce this pollution.

For this purpose, air pollution sensors will be placed in different key points in the
region. Data will be collected and analyzed. The characterization of the air pollutants
will be performed using analytical methods, based on gas and liquid chromatography,
developed and implemented by the LCE-IRA research group in Aix-Marseille.
Chemometrics tools will be then used for data treatment.

Outcomes (OCs) : What do we wish to achieve?

OC1: Data collection and characterization of the air pollutants in Jounieh
0ocC2: Identification of the sources of contamination
OC3: | Building models to monitor air pollution and help improving air quality
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