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The island of Mallorca (western Mediterranean Sea) is taken in this work to statistically
characterize some of the physical mechanisms involved during Sea Breeze (SB) conditions. It is a
complex terrain island with two main mountain ranges (at the north and east) and an elevated
area in its center, which defines three main basins: Palma in the west, Alcudia in the northeast and
Campos in the southwest.
The physical mechanisms that take place under SB conditions are analysed through the inspection
of data from automatic weather stations (AWS) from the Spanish Meteorological Agency (AEMET)
during the period 2009–2021. Hourly satellite-derived land-surface and sea-surface temperatures
(LST and SST, respectively) are used to compute the surface temperature difference (LST–SST) in
the three basins. Besides, a method (Grau et al, 2020) is taken to select the SB events separately in
the three basins using data from AWS during the warm months of the year (from April to
September).
Results show that the surface temperature difference changes in the three basins pointing that
other physical mechanisms are present during SB conditions. For instance, it is explored the role
of the large-scale winds in the strength of the SB, the influence of the shape of the basin in the
propagation of the SB front and the importance of the vertical temperature gradient (T850hPa –
LST) for the SB initiation. It is found that there are differences in the SB features of the three
basins (maximum wind speed, initiation and duration of the SB, strength of the horizontal thermal
gradient) and SB conditions are not simultaneously met. Besides, interactions between SB and
locally-generated winds at the slopes that close the basins are important and they can
enhance/diminish the wind locally.
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