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ERAMEWORK 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
technigues of (3) to the medicane environments (2) extracted from a
large collection of GCM simulations




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

PARTICULAR CASES ...

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




PENDING QUESTION

What is -and what is not- a medicane ???




Medicane of 15-17 January 1995

Medicane of 12 September, 1996
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Trajectory of the cyclone. 1996/sep{12
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Palma de Mallorca, CMT (08301), Date 1996/5ep /12
Pressure Grap hic
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~ Control run
@ Model run validation. Accurate simulation |@ Surface pressure, rainfall and sea surface evaporation
of the cyclone formation and eastern |during the cyclone formation:
evolution is obtained. A southern shift of its
trajectory of about 100 km is obtained.:
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Sensitivity

@Results of the sensitivity experiments in terms of surface pressure and accumulated
precipitation at 1200 UTC:
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Medicane of 18 October, 2003
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ENVIRONMENTAL FACTORS OF MEDICANES ???

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

e 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)

e 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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Vipot = Potential wind speed (ms—1),

H = 600 mb relative humidity (%),
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Seasonal Variability
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Spatial Variability (S.H.)

January 1971-2003 (# storms per decade per 2.5° square)
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Spatial Variability (N.H.)

August 1971-2003 (# storms per decade per 2.5° square)
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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 2?7
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MEDEX-weak MEDEX-moderate MEDEX intense
SFC circulation < 3 SFC circulation 3 -7 SFC circulation > 7

GEOGRAPHYCAL DISTRIBUTION OF EVENTS

" MEDEX-intense(4823)

MEDEX-moderate(40813)
MEDEX-weak(23681)
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B MEDICANES._llistal - WordPad
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Percentage (%)

RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF MONTH
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Percentage (%)

RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF SST
[ MEDEX-weak [ MEDICANES-1  [Hll MEDICANES-2

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

SST

Percentage (%)

RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF SST
[ MEDEX-intense  [[]MEDICANES-1  [H MEDICANES-2

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

SST

21



RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF AVOR850
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RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF RH600
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RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF VSHEAR85-25
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RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF MAXWS
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RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF MINCP
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RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF GENPDF
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RELATIVE FREQUENCY OF EVENTS AS FUNCTION OF GENPDFmax24h

B [ MEDEX-weak [IMEDICANES-1  [I MEDICANES-2

20 —

,_‘
o
|

Percentage (%)

. A

\ R R R R R
0 10 20 30 40 50 60 70 80 90 100110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

GENPDFmax24h

— —

27%
REEATIVE FREQUENCY OF EVENTS AS FUNCTION OF GENPDFmax24h
N [0] MEDEX-intense  []MEDICANES-1  [B MEDICANES-2
20
=3
S
wle
SR
c _
-
c O
)
O 10 —
- |
o |
D- .
05;
RN -
R e e

0 10 20 30 40 50 60 70 80 90 100110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

GENPDFmax24h




29



