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RESUMEN

The use of “unmanned aerial systems” (UAS) has increased exponentially in recent years. For
civil flights, regulations are issued by EASA (European Aviation Safety Agency) and each country
adapts them to its needs. Flights are conducted within the first 125 meters of height, in areas far
from airports, therefore within the boundary layer, and with limited meteorological information.
The successive projects we have carried out since 2018 aim to create decision-making tools that
determine flight risks based on the limitations of the UAS to be used, and the analysis of
meteorological conditions present in the first 125 meters of altitude. We also cover the entire
Iberian Peninsula and the Balearic Islands with a 3 x 3 km resolution. Since these flights are highly
influenced by the characteristics of each area and change over time, it is necessary to develop
specific models. To this end, we used the facilities of the Barcelona Supercomputing Center (BSC)
to run 20 WRF-based parameterization combinations and evaluate them with measurements
taken from a UAS 8 (called METEQUAS), equipped with specific meteorological instrumentation
developed by us and with the corresponding certifications to guarantee the quality of the
measurements. The results of the comparisons have shown that the meteorological models that
best predict weather conditions for UAS flights in one area differ completely from those that are
most suitable in others. The ultimate goal of weather prediction models is to provide users with
a tool that allows them to make the best decisions for safe flight. To this end, the tool allows, for
each area, the determination of
e the hourly wind speed at different levels.
e vertical profiles according to the Skew-T diagram and tri-hourly changes.

In cases where the prediction models have been fine-tuned in areas where UAS prototypes are
being developed, we have achieved a prediction that, in at least 50% of cases, the wind speed
uncertainty at flight levels below 125 meters is less than £ 1 m/s. For temperature, the value is
+1°C. This allows for the planning of flight tests and the selection of the levels and time windows
that best suit the needs.
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