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AEROTOX provides quasi-real-time predictions of Saharan Desert dust
clouds over the Maltese Islands and the Mediterranean using a state-
of-the-art forecasting automated system.

Air pollution is a significant component that determines the inhabitant's quality oflfe. One of
the more natural pollutant events in Malta i dust storms from the Sahara desert. Dust storms,
although not very frequent, are relatively common and their effects are felt by the entire
Matese country. Dust laden wind and rain from the Sahara Desert carry with them several
particles composed of different sizes of chemicals and minerals. These particles affect
transport and communications due to the visiblity of airports and shipping lanes becoming
Very poor as a result of the dusty conditions which might also result in damage to specialised
instruments and equipment. Health-wise, the dust n the air produces dry skin and cracked lis,
and presents more serious problems for asthmatics especiall due to the quartz content of the
ust which can lead to siicoss, a lung disease caused by the high content of quartz in the air
Renewable energy generation efficiency is also negatively impacted due to the reduction of
solar rays arriving on the ground as a result of these dust clouds

Whie it is virtually impossible to eliminate or mitigate natural sources of pollution, such as
these dust-laden winds, using satelite earth observation technology, these dust plume events
an be monitored in a quasi-real-time fashion. The AEROTOX project, financed by the Malta
Council for Science and Technology, for and on behalf of the Foundation for Science and
Technology, through the Space Research Fund (Grant Agreement No SRF-2015-152), focused
on creating a set of predictive tools, based on innovative forecasting algorithms, that
automatically predict the dust plumes from the Saharan Desert and subsequently visualise
these forecasts on the project’s online platform for the end-user in the public domain.

Researchers at MCAST and 45ight investigated the prospect of using the Copernicus Sentinel
5p satelite imagery to forecast the movement of Saharan desert dust clouds over the
Mediterranean region. The Sentinel Sp satellite, which was launched in 2017, is the first
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Figure 1. The ALROTOXdata precesing methsioa.
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atmospheric monitoring mission within the European Union Copernicus program capable of
monitoring trace gas concentrations for atmospheric chemistry and climate applications. It
houses the TROPOspheric Monitoring Instrument (TROPOMI) which uses a combination of
onboard sensors and bespoke algorithms to generate daily Aerosol Optical Depth (A0D)
datasets for the scientific community. AOD provides an estimate of the number of aerosol
particles, smaller than 2.5 um in diameter, that are present in the atmosphere. The AOD data
was selectively extracted and processed by the AEROTOX research team as explained in Figure
1 and used to automatically predict the Saharan desert dust cloud path over the south
Mediterranean region at a relatively high resolution of 7x3km per pixel

The prediction model core algorithms which were developed by the AEROTOX team utilised
the Weather Research and Forecasting model coupled with Chemistry (WRF-Chem) and a
three-dimensional variational (3DVAR) system. The Saharan desert dust-cloud forecast wil be
made available at hourly intervals on the project's website (https://aerotox net). Aniillustration
of the AEROTOX user interface is shown in Figure 2.

The benefits emanating from this project extend beyond the boundaries of the entites involved in
the project and provide the general public with an opportunity to verify the Sahara Desert aerosol
prediction daily for the weeks to come, and therefore take the necessary precautions accordingy.
Sucha system also provides the Malta Health Directorate with the beneficial opportunity of making
informed decisions on the aerosol levels in Malta at any point in time and thus taking the necessary.
medical mitigating actions to prevent associated risks.
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