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MOTIVATION
In the context of the COST Action MEDCYCLONES context, an
initiative has been proposed to provide a definition of Medicanes.

In the scientific literature, the term “Medicane” has been adopted in
different ways, depending on the purpose of the study and on the tools
employed for the analysis.

Also, social media sources may classify newly formed or forecasted
cyclones as medicanes.



NOAA-7 visible band image of January 1982 storm. Arrow number 5 indicates southeastern Italy, arrow
number 2 corresponds to the coast of Albania (Ernst and Matson, 1983).

Rainbands that extend from the outer zones 
of the cyclone to the eyewall

Eye of mostly calm weather and clear skies

Visual characteristics similar to TC

LEUCOSIA (26-27/01/1982)



Genesis and maintenance of “Mediterranean 
hurricanes” (Emanuel, 2005)

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 an
upper-level cold low can produce high potential intensity in an
Ionian cyclone

CELENO (15-17/01/1995)



220 events (MED220) were first screened for having a highly
symmetric structure that vaguely resembles that of tropical
cyclones. But not all these events are Medicanes, most are large
baroclinic systems that evolve into symmetrical structures during
their occlusion phase.

Tous and Romero (2013)



ANOMALIES OF METEOROLOGICAL PARAMETERS

Cavicchia et al. (2013)

WESTERN MED CASES IONIAN CASES 
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NCEP/NCAR reanalysis downscaled by CCLM
10 km resolution Period: 1948-2011



DIFFERENT PHASES

PHASE 1:
OROGRAPHY

PHASE 2:
SURFACE FLUXES

PHASE 3:
LATENT HEAT 

RELEASE

PHASE 4:
SURFACE FLUXES

&
LATENT HEAT

Moscatello et al. (2008b)MARIA (26/09/2006)

RELEVANT ATMOSPHERIC PROCESSES



Portmann et al. (2020)

UPPER LEVEL DYNAMICS AND PREDICTABILITY ISSUES

PV streamers control the coupling with the low-levels and determine its location
and intensity. Portmann et al. (2020) found that short-wave perturbations on the
North Atlantic waveguide a few days before the development of an intense
medicane dramatically affected its subsequent evolution.
ZORBAS (27-30/09/2018)



No SST significant anomalies prior to cyclone development, but higher SST
anomalies intensify the cyclone warm core and the pressure minimum (e.g.,
Varlas et al., 2023)

ROLE OF SST ANOMALY

IANOS (15-20/09/2020)
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HART (2003) DIAGRAM
How can we discriminate Medicanes from a dynamic perspective?

Gaertner et al. (2007)
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BUT the presence of a warm central core may be due to a warm
seclusion (Mazza et al., 2017; Fita and Flaounas, 2018).



Vertical cross-section of 𝜃e (colours), storm-relative winds (vectors), absolute
momentum (lines, contour interval=5m/s; zero not shown) near the cyclone centre

CORNELIA (OCTOBER 1996) ZEO (DECEMBER 2005) 

Miglietta and Rotunno (2019) 

In both cases symmetric, deep warm core structures but only the first one
shows the upward transport of warm/moist air typical of TC
Different contribution of baroclinic versus diabatic processes

𝜃!𝜃!

CROSS SECTION ALONG THE CYCLONE CENTER



PV @ 9000 m; mslp

OCTOBER 1996 DECEMBER 2005



Contribution of different PV sources to 850 hPa relative vorticity, in the
centre of 100 cyclones: conserved, adiabatically transported PV (x-axis)
and non-conserved, diabatically-produced PV (y-axis).
Medicanes (red) do not concentrate in a region of the parameter space.

Flaounas et al. (2020)

Mature stage

Contribution of baroclinic versus diabatic processes to 850 hPa relative 
vorticity
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Some Medicanes
are not exclusively 
sustained by air-sea 
interaction



Miglietta and Rotunno (2019); Dafis et al. (2020)

Hybrid characteristics Characteristics similar to TC for short periods

(Shallow) warm core cyclones mostly
driven by baroclinicity and weak diabatic
processes (no deep convection in the 
mature stage)

Deep warm core cyclones mostly driven
by strong diabatic processes and weak
baroclinic instability

The term “medicane” has been used to cover a wide range of the
continuum existing between ECs and TCs.
A classification in categories was proposed, depending on the
dominant process in the mature stage.



Toward a definition of medicane



STRATEGY FOR REAL-TIME IDENTIFICATION



Panegrossi et al. (2023)

ZORBAS THERMAL STRUCTURE (PMW)



STRATEGY FOR REAL-TIME IDENTIFICATION



SAR 
images: 
Medicane 
BLAS vs 
TC Emnati 



METOP-C ASCAT images: 
Medicane Ianos



Dvorak technique



STRATEGY FOR REAL-TIME IDENTIFICATION


