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FRAMEWORK OF THE STUDYFRAMEWORK OF THE STUDY

MEDICANES – Spanish MEC project 
Medicanes: Meteorological environments, Numerical Predictability

and Risk Assessment in the Present and Future Climate

1) Construction of a data base of medicanes from satellite information

2) Isolation of thermodynamical factors that are distinctive of medicane 
producing environments

3) To test for mesoscale high impact weather, in particular medicanes, 
the value of different kinds of EPSs

4) To assess the medicane risk and its uncertainty under the present 
and future climate conditions, by applying the probabilistic 
techniques of (3) to the medicane environments (2) extracted from a 
large collection of GCM simulations
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MEDICANES
• A few per year in the Mediterranean region, sometimes 

affecting islands (e.g. Mallorca) 

• Most in autumn, of small dimensions and rarely reaching 
hurricane intensity 

• Typically develop under deep, cold cut-off cyclones aloft

• Locally large air-sea thermodynamic disequilibrium 
favored by the primary disturbance

http://www.uib.es/depart/dfs/meteorologia/METEOROLOGIA/MEDICANES

PARTICULAR CASES …
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PENDING QUESTION

What is -and what is not- a medicane ???
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Medicane of 15-17 January 1995

Medicane of 12 September, 1996
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Medicane of 18 October, 2003
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ENVIRONMENTAL FACTORS OF MEDICANES ???ENVIRONMENTAL FACTORS OF MEDICANES ???

• Hypothesis: Physically speaking, medicanes can be considered 
small-scale analogues of tropical cyclones 

• Air-sea interaction theory: Steady-state maintenance of tropical 
cyclones can be idealized as a Carnot engine. This idealized model 
correctly predicts the maximum wind speed –or minimum central 
pressure– achievable in real events (Potential Intensity)

• Genesis: Empirical genesis index successfully tested against the 
true space-time probability of tropical cyclone genesis

• Objective: To apply the above ideas to the Mediterranean region
- Test the appropriateness of these ingredients on particular events
- Climatological analysis using reanalyses and GCM data sets

Empirical Tropical Genesis Index
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Spatial Variability (N.H.)

GENPDF – particular events 
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GENPDF – particular events 

GENPDF – particular events 
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SST – present climate 

+ 3 0CSST – 21st century warming 
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GENPDF – present climate 

GENPDF – 21st century trend 



16

GENPDF – 21st century trend 

GENPDF – 21st century trend 
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BUT …

Is GENPF –or other ingredients involved in its
formulation– a clear discriminative factor of

medicanes environments
vs

ordinary cyclonic environments ???

ERA-40: Sept 1957 – Aug 2002
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MEDEX-weak
SFC circulation < 3

MEDEX-moderate
SFC circulation  3 - 7

MEDEX-intense
SFC circulation > 7

GEOGRAPHYCAL DISTRIBUTION OF EVENTS

MEDEX-intense(4823)
MEDEX-moderate(40813)
MEDEX-weak(23681)
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MEDICANES-1
1982 – 1991

MEDICANES-2
1982 – 1991

GEOGRAPHYCAL DISTRIBUTION OF EVENTS

                        MEDICANES-1(176)     MEDICANES-2(82)
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CONCLUSIONSCONCLUSIONS

• Medicane? A clear definition of tropical-like Mediterranean storm is 
needed. Ideally, some criteria that could be easily applied on the satellite 
images, in order to build a systematic data base of events 

• Large-scale environments: High values of the empirical tropical index 
GENPDF tend to be obtained for medicane events, indicating that such 
an index can be a good candidate to estimate  –or forecast– the 
likelihood of Medicane genesis. However, a clear isolation of medicane
environments vs intense baroclinic cyclonic environments does not 
appear to be possible

• Climate change effects: The GCMs exhibit some problems to simulate 
the regional climate (e.g. CSIRO). In spite of the large increase of SST 
imposed by global warming , the long term risk –according to GENPDF–
of these violent Mediterranean windstorms is not clear: CSIRO and GFDL  
indicate an enhanced risk, while ECHAM5 a reduced risk. Nevertheless, 
additional ingredients and extreme values rather than mean fields should 
be examined !!!


