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2. MEDICANE CHARACTERISTICS

3. TOWARD A DEFINITION OF « MEDICANE»



Since satellite images became available in the 1960s it has been
possible to identify vortices in the Mediterranean basin whose
characterlstlcs are similar to those of TC
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Eye of mostly calm weather and clear skies
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Rain bands that extend from the outer zones
of the cyclone to the eyewallfait
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LEUCOSIA (26- 27/01/1982)

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).
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SYNOPTIC ANALYSIS 26 September 2006 — 0900 UTC

ROME Analysis VT:Martedi 26 Settembre 2006 09UTC
Pressione al suolo (mslp) n.a.
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DIFFERENT PHASES

PHASE 4:
SURFACE FLUXES
&
LATENT HEAT

PHASE 3:
LATENT HEAT
RELEASE

PHASE 1: PHASE 2:
OROGRAPHY SURFACE FLUXES

Moscatello et al. (2008b)



QENDRESA (07/11/2014)



IANOS — HRV and Cloud Temperature top
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SEVIRI ch9,ch12 High Rate data©EUMETSAT - prepared by Guido Cioni (www.guidocioni.it)
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Medicane lanos struck Greece causing four victims and massive damage in the western and central part. Wind gusts of up to
54.2 m/s and 645 mm/24 h (769 mm/48 h vs. yearly average of 812.3 mm in Argostoli station) of rain have been recorded on
the island of Kefalonia (Lagouvardos et al., 2022:; Diakakis et al., 2023).

IANOS 17-18/09/2020



OUTLINE

2. MEDICANES CHARACTERISTICS



Azimuthal velocity (ms") after 3 days
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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 in an Ionian cyclone (Jan 1995)

CELENO (15-17/01/1995)



1. WIND STRUCTURE

- Eye: weak wind (20 KT o less)
- Peak at 20-30 km from center, discontinuous with strong gusts
- Wind weakens with distance



"'o-..vﬁb

/’l“.."
’I-...a’,l
lter..r77,

PRV AR B R \\\\\\\\\&h._._—-’.—..—\h._
P

v N \\\\\-h\a—..—..—..—._..—,_,_._—o_._

R —— SR




SO NFa oght (dm) at 00 GOMT 1S Januany 1955

Fep. 2 S00OhFPa pecpoesntial hedisht (den | top) and zea bevel prezsuase
P2, bottorm), at CO-00GAMT om 1S5S Jamasrys 1995 . Analkyze=s fToan
NCARNCEP 2 S degree se—amalvy=3= dasa




ROLE OF SST ANOMALY

Equiv. Pot. Temperature (K) at SO0 hPa & MSLP (hPa)

Equiv. Pot. Temperature (IK) at 900 hPa & MSLP (hva)
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Contribution of baroclinic versus diabatic processes to 850 hPa relative
vorticity
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DIABATIC CONTRIBUTION
Non-conserved PV
qmp+qcu+qmo+qlw+qsw+qbl
N N F o p N W R GO N

1 2 3 4
Relative vorticity [1/s]
Conserved PV

BAROCLINIC CONTRIBUTION

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).

Flaounas et al. (2020)



Latitude

MEDICANE IANOS

MSLP Track and Linet Strokes 14-20 Sep
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MATURE

= PHASE
Fig. 2: Cloud type identification [for mid-latitudes, stratiform type: ST1 (cloud top at: 1+3 km), ST2 (3+5 km), and
ST3 (5+6 km); convection type: CO1 (67 km), CO2 (79 km), and CO3 (>9 km); left] from the 183-WSL
algorithm at 0247 UTC, 05 November 2011 (left), and 1250 UTC, 07 November 2011 (right).

Miglietta et al. (2013)



(a) 00 UTC 26 Sep (b) 06 UTC 26 Sep (c) 12 UTC 26 Sep
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Figure 12. Results for ECMA at 0000, 0600, and 1200 UTC on 26 September 2006. Top: potential vorticity at 300 hPa (shaded, PVU), wind speed at
300 hPa over 30 m s™! (vector), gy, at 400 hPa less than —0.4 Pa s~' (dotted) and CAPE larger than 1500 ] kg~ (hatched). The star and the figure
in the white box give the position and MSLP minimum, respectively, of the mesocyclone. Bottom: vertical cross-section of potential vorticity (shaded,
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UPPER LEVEL DYNAMICS AND PREDICTABILITY ISSUES
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Figure 7. Clustering of ensemble members (initialized at 0000 UTC 24 Sep 2018) according to the position of the upper-level PV streamer in
the Mediterrancan at 0000 UTC 27 Sep 2018. Colors show frequencies of PV, >2PVU (shading, every 20%.) for cach cluster (bluc: cluster
C, green: cluster W, red: cluster E) and the black line the contour where PV, =2PVU in the operational analysis. The region considered
for the clustering is shown by the black bax. PV, denotes vertically averaged PV between 320 and 330 K with PV values below 2 PVU set

to zero (sce text for details). Portmann et al.




OUTLINE

TOWARD A DEFINITION OF « MEDICANE»
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13-15 December 2005 case (Fita and FIounas 2018)
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Meteosat, visible channel, ZEO, 14 December 2005, 1200 UT _
Fita and Flounas, 2018: “Despite its importance, it would be delicate to
suggest that diabatic heating due to convection is able to sustain the
medicane vortex similarly to the WISHE mechanism ... it is warm air
seclusion that makes the system to attain a warm core with respect to its
environment” (DEC2005 case).



In both cases symmetric, deep warm core structures but only the first one
shows the upward transport of warm/maoist air typical of TC
Different contribution of baroclinic versus diabatic processes
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CORNELIA (OCTOBER 1996) ZEO (DECEMBER 2005)

Vertical cross-section of fe (colours), storm-relative winds (vectors), absolute

momentum (lines, contour interval=5m/s; zero not shown) near the cyclone centre
Miglietta and Rotunno (2019)
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DIFFERENCE IN AIR-SEA INTERACTION
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OCTOBER 1996 CASE: PV @ 9000 m; mslp




DECEMBER 2005 CASE: PV @ 9000 m; mslp




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.

Type A Type B

o S

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

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

mature stage)
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Characteristics similar to TC for short periods

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

Hybrid characteristics



The main idea/hypothesis:

Mediterranean Sea

. Tropical-like cyclone? Warm-core medcyclone?
Extratropical cyclone —> Hybrid medcyclone? — Medi 4
Medit. subtropical cyclone? eadicane

| I |

Extratropical cyclone —> Subtropical cyclone — Tropical cyclone

/'

Northeastern Atlantic




Toward a definition of Medicanes

For Mediterranean cyclones one may sustain what
Emanuel and Rotunno (1989) noted for polar lows:
“there 1s evidently more than one mechanism
operating ..., although one mechanism may dominate
the other 1in a particular circumstance. One of these
mechanisms 1s certainly baroclinic instability while
the other(s) involve ... air-sea interaction.”



latitude degrees (°) from the cyclone center

latitude degrees (°) from the cyclone center

Iatituce degrees (%) from the cyclone center

COMPOSITE AT MATURE STAGE

CATEGORY 1 CATEGORY 2 CELENO - LEUCOSIA

©

©

o
o

&

15

a)
. L2
m =z
>
20

-25 0 25 5 75

-10
75 10 10 7.5 -5 25 o 25 5 75 10

s 5 T 10
longitude degrees (°} from the cyclone center I) longitude cegrees (°} from the cyclone gagter . i) longituce degrees (°) jom the cyclone center
e ° “Gutierrez-Fernandez et al. (2024)

-10 75 -5 25 o 2



TENTATIVE DEFINITION:

e A Medicane is:

(DIMENSIONS) a mesoscale cyclone whose horizontal sc2’2\..x Jos from several
tens to some hundreds of km

(WHERE) developing over the Mediterranean Sea
(INTENSITY) whose 10-m wind speed reacher g. % “~<e

(MECHANISM) that, in its mature stagq) st~ 4es most of its energy from
convective redistribution of heat acquir a, . the air-sea interaction, as TCs

(CHARACTERISTICS) weak or_a’senuslightning activity, a symmetric deep
warm core, a front-less structi«,“a-_losed eye in its center with spiral cloud
coverage around are observg | in 1. ) mature stage.

Medicanes should V ¢« i rentiated from weaker Mediterranean STC, for which:
* a cloud den ™. Veaodst is absent;
* receive a si.* jficant part of their energy from baroclinic sources;

* have a radius of maximum wind relatively far from the center (about 100 km
vs some tens of km).
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