“HURACANES” MEDITERRANEOS
EN EL CLIMA PRESENTE Y FUTURO

) Jornadas sobre
OBSERVACION DE LA TIERRA'Y CAMBIO GLOBAL
(Escola d’Hoteleria i Turisme, campus UIB, 8 y 9 de Mayo de 2007)

Romualdo Romero March

Agradecimientos: Lluis Fita y Angel Luque (Grup de Meteorologia, UIB)
Agusti Jansa (CMT del INM en llles Balears)
Kerry A. Emanuel (MIT, Boston, USA)

Tropical Cyclones
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Cat.

o

Escala Saffir-Simpson

Speed
7495 mph
B4-52 kis

119-153 kmthr

96-110 mph
83-95 kis
154177 kmthr

111130 mph
96-113 kts
178-209 kmi/hr

131-155 mph
114135 kts
210-249 km/hr

Greater than
155 mph
135 kts
249 km/thr

Damage

Mo real damage to building structures
Damage primarily to unanchorad maobile
hornes, shrubbery, and trees. Some damage
to poorly constructed signs

Some roofing material, door, and windowe
damage of buildings. Considerable damage to
shrubbery and trees with some trees blown
down. Considerable damage to mobile homes,
poorly constructed signs, and piers

Some structural damage to small residences
and utility buildings with a minor amount of
curtainwall failures. Damage to shrubbery and
trees with foliage blown off trees and large
tress blown down. Maobile homes and poorly
constructed signs are destroyed

More extensive curtainwall failures with some
complete roof structure failures on small
residences, Shrubs, trees, and all signs are
blown down. Complete destruction of mobile
homes. Extensive damage to doors and
windows.

Complete roof failure on many residences and
industrial buildings. Some complete building
failures with small utility buildings blown over
or away. All shrubs, trees, and signs blown
down. Complete destruction of mobile homes.
Severe and extensive window and door
damage.

Longitude




Huracan Catalina (Brasil, marzo 2004),
formado a partir de una depresion fria en altura

Bajas Polares
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MEDICANES

* Varios por afo en el conjunto de la cuenca mediterranea,
rara vez alcanzando la categoria de huracan (120 km/h).

» Tipicamente, se forman bajo el efecto de una depresion
fria y aislada en los niveles medio-altos de la troposfera.

 Se sustentan en el elevado desequilibrio termodinamico
aire-mar propiciado por la perturbacion primaria. Son
maés frecuentes en otofio.




Medicane del 15-17 Enero 1995




Medicane del 18 Octubre 1996
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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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Figure 3 Cutaway view of the structure of a tropical cyclone. The top of the storm is based on a satellite photograph of the cloud structure
of Hurricane Fran of 1996. The right-hand cut shows the vertical component of veloeity. from a numerical simulation of a hurricane usimng the
model of Emanuel (1995a); maximum values (yellow) are approximately 8 ms™!. The left-hand cut shows the magnitude of the tangential
wind component measured 1n Hurricane Inez of 1966 by amrcraft fiving at levels indicated by the black dashed lmes; from Hawkins &
TImbembo (1976). Maximum values are approximately 50 ms ™

Energia del Huracan (ciclo de Carnot)

a-b: Expansion isotérmica  b-o: Expansion adiabatica  0-0’: Compresion isotérmica  0’-a: Compresion adiabatica

Equivalent potential temperature {K), from 334.4955 to 373.3983
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Balance Energético (Estado Estacionario)
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TEORIA: La Intensidad Potencial
Aumenta con la SST (Emanuel, 1987)
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Sea-surface temperature (C)

Summer SST by Ocean Basin
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Webster et al. (Science, 2005)

A Number of intense hurricanes B Percentage of intense hurricanes
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Medida de la actividad del
ciclon tropical

Power dissipation = 27sz j0r° C,o| V[ rdrdt.

Simpl

ified “Power Dissipation Index”:

PDI = jofvnfaxdt
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Hurricane Katrina

= Qbserved

140- =™ Climatological Gulf
= Actual Gulf

120+

100+

60

40+

Maximum surface wind speed (knots)

24 25 26

27 28 29 30
August -September

31

ANDREW, 1992

70

— Control
2 XCO

[e2]
o

2

a
o

IN
o

30

Maximum surface wind speed (m/s)

20

10 !

Time (days)

10

12

14



Knutson and Toleya (J. Climate, 2004)

Idealized hurricane simulations
Agoregale resulls; 9 GCMs, 3 basing, 4 paramelarizalions, G-member ensemblas
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Variabilidad Estacional
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Variabilidad Espacial (H.S)
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Variabilidad Espacial (H.N)

(# storms per decade per 2.5° square)
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