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Objective Climatologies of Cyclones in the Mediterranean Region:
implications of system identification and tracking criteria.
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The development or re-intensification of low pressure systems is a recurrent phenomenon in the Mediterranean
Region. The area favours a wide variety of cyclogenesis mechanisms, such as the deepening of mid-latitude
perturbations at the lee of the Pyrenees or the Alps, their fuelling by low level moisture source and/or by low
level baroclinicity along the coast, or the formation of thermal lows over warm inland regions. As a consequence,
the Mediterranean is prone to the occurrence of cyclones with a broad range of characteristics, from synoptic to
mesoscale, and a variety of intensities and depths.

This study analyses a cyclone track database collected within the framework of IMILAST project by 14
different cyclone detection and tracking methods. They are all based on objective criteria applied to fields provided
by ERA-Interim reanalysis, available 6-hourly and downloaded at 1.5°x1.5° space resolution. Four methods
considered also fields at 0.75° x 0.75° spatial resolution. The various methods for cyclone identification look for
signatures near the surface: minima in mean sea level pressure or 1000 hPa geopotential height, or for vorticity
maxima at 850 hPa. The tracking is then performed through the analysis of centres identified in consecutive time
slots and imposing a set of a priory conditions on the velocity admissible for mid-latitude cyclones.

The cyclone databases contain a high variability in the number of identified systems. Differences among
methods are particularly pronounced during late spring and summer and are closely linked to the way stationary
thermal troughs are treated by each method. The spatial distributions of identified cyclones and tracks are further
analysed on a seasonal basis, together with distributions of cyclone characteristics obtained from the different
databases: system duration, intensity and velocity. A number of case studies are also considered to understand
the main sources of discrepancies among detection criteria. However, it is acknowledged that all the methods
under analysis present advantages and drawbacks. Ultimately, it is the ensemble of cyclone databases collected
within IMILAST that allows the robust characterization of the spatial distribution, characteristics and interannual
variability of storms in the Mediterranean Region.



