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Since satellite images became available, it has been possible to identify
vortices In the Mediterranean basin whose characteristics are similar to
those of Tropical Cyclones.
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Meteosat-10 SEVIRI HRV, 8 Sep 2023 04:00 UTC-10 Sep 2023 16:00 UTC (Source: CIMSS)

08-—Sep-—2023 04:45:00 UTC

Fatalities 5,951
(confirmed)
Injuries 7,031
Missing 8,000+
Damage >19.9 billion€
24-h rainfall 414.1 mm

In Greece, widespread hydrometeorological hazards across Thessaly plain (Portaria in Greece: 762 mm on 5 September and
1096 mm 5-8 September), leading to 17 fatalities, devastation of critical transport infrastructure, impact on agricultural

production. Bulgaria and Turkey were also affected, with at least 10 deaths reported. As it evolved, Daniel transitioned into
a tropical-like system that further intensified and struck Libya, causing catastrophic flooding, exacerbated by the collapse of

aging dams in Derna (Karagiorgos et al., 2025).
DANIEL (4-13 SEP 2023)
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An axisymmetric, cloud-resolving model -in which any development may occur
only due to the feedback between surface enthalpy fluxes and wind — was applied
to show that a cold, upper low can produce high potential intensity (PI) in an Ionian

cyclone.
CELENO (15-17 JAN 1995)
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Contribution of baroclinic versus diabatic processes to 850 hPa relative vorticity

Some Medicanes
are not
exclusively
sustained by air-
sea interaction
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Relative vorticity [1/s]
Conserved PV

BAROCLINIC CONTRIBUTION

Contribution to 850 hPa relative vorticity, in the centre of 100 cyclones: conserved, adiabatically
transported PV (x-axis) vs non-conserved, diabatically-produced PV (y-axis).

Flaounas et al. (2021)




Symmetric, deep warm core structures but only the second one shows the upward transport of
warm/moist air typical of TC -> Different contribution of baroclinic versus diabatic processes
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Vertical cross-section of Be (colours), storm-relative winds (vectors), absolute momentum (lines, contour
interval=5m/s; zero not shown) near the cyclone centre




The term “medicane” has been used to cover a wide range of the continuum existing
between ECs and TCs. Distinct categories can be identified, depending on the dominant process
in the mature stage.

(TYPE A: subtropical cyclone or warm seclusion; TYPE B: tropical transition).

Type A Type B

Warm core cyclones mostly driven by Deep warm core cyclones mostly driven
baroclinicity and weak diabatic processes by strong diabatic processes and weak
baroclinic instability
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Hybrid characteristics

Miglietta and Rotunno (2019); Dafis et al. (2020)
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220 events (MED220) were first screened for having a high\y mmetric
structure that vaguely resembles that of tropical cyclones. B#it most are

large baroclinic systems that evolve into symmetrical structtires during
their occlusion phase. é
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Figure 2. Large and highly symmetric baroclinic cyclone on 11 April
2005 at 2330 UTC (IR image of Meteosat).
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Potential Intensity (m/s), 11:00 GMT, 26 September 2018

Emanuel et al. (2025)
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Figure 5: 750 hPa temperature (K; left) and modified potential intensity given by equation (1) (m/s, right) at OO UTC
on January 12% — 15" (top to bottom) 1995. The 750 hPa temperature spans from 255 K to 285 K at increments of 1
K, while the modified potential intensity ranges from 35 to 60 ms'at increments of 4 ms7’. The black “L”s in panels g)
and h) show the positions of the surface cyclone. From ERAS reanalysis.

Emanuel et al. (2025)




250 hPa Potential Vorticity (PV units), 12 GMT, 10 September 2023

Emanuel et al. (2025)




