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Abstract

Desert dust is the dominating species of atmospheric aerosols over large areas of the
Earth, accounting for about 35% of the total aerosol mass. It is mainly generated in
arid and semi-arid regions, but it can be transported hundreds to thousands of
kilometers away, resulting in a unique type of environmental hazard. Apart from its
implications for the climate, mineral dust and its related phenomena, particularly the
sand and dust storms impact air quality and ecosystems, human health, and various
socio-economic sectors, such as solar energy production, agriculture, aviation and
ground transportation.

Focusing on the aviation sector, poor visibility associated to intense sand and dust
storms is one of the main weather-related factors that can lead to flight delays,
cancellation, or rerouting. Additionally, in airports located in dust-prone areas,
frequent visibility reduction leads to the implementation of special protocols for
landing and take-off, as well as the modification of the applied flight management
strategies. The availability of reliable forecasts can help predict situations of low

visibility and serve as a mitigation strategy to reduce dust-induced impacts in airports.

The aim of the present Master Thesis is the development of a dust-related forecast
product for the aviation sector. The proposed aviation product will predict the
visibility reduction due to sand and dust storms and it will be considered for
implementation under the framework of the WMO Barcelona Dust Forecast Center.
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