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Observed changes in sea breezes over the Western Mediterranean
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Climate change may affect sea breezes in their magnitude and occurrence, having direct

implications for the hydrologic cycle and desertification (i.e., development of sea breeze

thunderstorms), air pollution dispersal, wind energy production, to name but a few. To date,

trends and multidecadal variability of sea breezes have been barely quantified because of the

scarcity of long-term series, the low spatial-temporal resolution and the unreliability of

observations over land-sea surfaces. Recent studies showed an increase in the occurrence of sea

breeze days for the Eastern Spain, as well as opposite trends between the mean speed and gusts.

The causes behind these opposite trends remain unknown because of the complexity of thermally

driven coastal wind systems. The aim of this study is to advance in the knowledge of the observed

changes in sea breezes over the Western Mediterranean area for 1961-2020, and their likely

causes. To do so, we will first apply a robust automated algorithm based on alternative criteria to

detect potential sea breeze events. Then, we will use homogenized wind speed and gusts data

from sub-daily observations across the Mediterranean region to quantify the magnitude and

significance of changes in sea breezes for 1961-2020. Finally, we will estimate the relationship with

large-scale circulation (e.g., modes of variability, weather types and mean layer vector wind) and

physical-local factors (e.g., land use changes and land-sea air temperature gradient) from ERA5

reanalysis to better understand the likely causes behind the observed changes in sea breezes.
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