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¢ Que ocurrio?
d ¢Hay precedentes?

¢ Se repetira en el futuro?
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Costas y Medio Marino

< Ir 3 Inicic

PLAN LITORAL: Obras de reparacion por temporales

Temas “
() Imprimir ¥ Descargar en PDF

N -’a'.(-'?’:' | g ‘I.- . oy | L N I = .
" PLANLITORAL:

H Avyuda

NIVERSIDAD
DE CANTABRIA

Modificacion de la Ley de
Coslas

Pian Litoral; obras de
reparacion por temporales

. 1 r. ._-_" P | 3 *
Estrategias marinas - ¥ Ob ! ‘é r—%’ ! o T L

' de reparacior temporal
Gestion del dominio publico X =
maritimo terrestre
Proteccion del medio marino
El itoral: zonas costeras ! Destacados

- =
— En esta pagina: [} PLAN LITORAL Obras de
reparacion por temporales
Campafias = 21/02/2014 - Consejo de Ministros. El Gobiemno adopta medidas urgentes para reparar "
los dafios causados por el temporal en I3 fachada aflantica v Ia costa cantabrica D Ley de Proteccion v Uso Sostenible

Estadisticas = Plan Litoral Obras de reparacion del Litoral v de modificacion de Iz

Ley de Costas

(i tas prer
Formacion, congresos y = Notas de prensa

jornadas
Legislacion “ R 1 | Noticias sobre Costas y Medio
21/02/2014 - Consejo de Ministros. El Gobierno adopta Marino |
Participacion publica medidas urgentes para reparar los dafios causados por el |
2032014

temporal en la fachada atlantica v la costa cantabrica

Planes y estrategias El Minisierio de Agricultura

El Consejo de Ministros ha aprobado hoy un Real Decreto por el gue se adoptan medidas
urgentes para reparar los dafios causados por las tormentas de viento v mar en |3 fachada
atlantica y la costa cantabrica, ocurridas en los dos primeros meses de 2014

Proyectos de cooperacion

Publicaciones v

documentacion Las actuaciones, medidas y obras de emergencia, que el Ministerio de Agricultura, Alimentacion

Preguntas frecuentes ¥ Medio Ambiente va a impulsar, ascienden a 43,6 millones de euros.

Enlaces de interés

N

B Enlace a la nota de prensa

Alimentacion y Medio Ambiente
anuncia una inversion de 2 millones de

euros para la recuperaciin y proleccidn
de El Puntal de Laredo (Cantabna}

200372014

Pablo Saavedra subrava el esfuerzo de
las demarcaciones de Costas v las
Delegaciones del Gobiemne en activar
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Le littoral aquitain a reculé de 10
metres avec les tempétes et les
fortes houles

C'est ce qu'a annoncé mardi 'Observatoire de la Cote Aquitaine, aprés un
diagnostic de terrain.
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Doblin: 9°C <%+ Thursday 20 March, 2014

J©urnal BUSINESS#ETC THEGEEEE :(DAILYEDGE Search site @

READ, SHARE AMD SHAPE THE NEWS

# Irish Politics International Opinion Science Living Culture Trending: # DAINTREE # MH370

Tags #BIGWAVE # CORK # KINSALE # STORM # SURFSUP 3 VWEATHER # WIND Read Next:

Poll: Should chippers and fast food

Highest wave ever recorded off Kinsale coast ~ restaurantsbe allowed near

The wave height reached 25 metres, far surpassing the previous record of 23.4 HENCRH S

Feb 121045 PM » 71,658 Views ¢ 52 Comments [ e o
eJournal.ie

1 Me gusta

A 270 212 personas les gusta Thelournal ie,

§ Share 1699 o Tweet 102 ES4 Email 263 J

THE HIGHEST MAXIMUM
wave height was recorded off
the coast of Kinsale earlier
today, according to Met Eireann.

The wave height of 25 metres
was recorded at Kinsale Energy
Gas Platform this afternoon.

“Apart from being a record at
that location, it is also the
highest maximum wave height
recorded in Irish coastal

Most Popular Most Commented

Maost viewed articles in the past 24 hours

# VIOLENGE
Gardai have identified those

Imags: wave image vis Shi

waters,” Met Eireann said
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O Caracterizacion (regional): DR CANTABRIA

» Atmostérica - vientos y presion, tipos de
circulacion

» Oceanografica = nivel del mar y oleaje

dRelacidon con la dinamica atmosférica
hemisférica y global

M ereek eakunaTea
DIA METEOROLOGICO MUNDIAL 2014 — VITORIA, 03/03 | - "™

?:&COHEC'?*W"“ “Comprometiendo a los jovenes con el tiempo y el clima’

¥
4
= PR




A Caracterizacion (regional)

o5
NpO AV
P CON EL TieMPO ¥

O
iy %OVEHES
A o cLMA

W= = Tt

DIA METEOROLOGICO MUNDIAL 2014 — VITORIA, 03/03

“Comprometiendo a los jovenes con el tiempo y el clima”

UC

UNIVERSIDAD
DE CANTABRIA

EEEEEEEEEEEEEEEEE



CARACTERIZACION METEOROLOGICA REGIONAL
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Presidn y viento
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CARACTERIZACION METEOROLOGICA REGIONAL
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CARACTERIZACION OCEANOGRAFICA: NIVEL DEL MAR
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BAROMETRO INVERSO
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10FEB2014 00Z
500hPa Geopofential

Water level drops Water level rises 22
WIND SET UP
Wind High lavel dus to
wind set-up

Still weater lawal

Daten: CF3 Reanalysis
(T} Wetterzentrale
www wetterzentrale. de
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CARACTERIZACION OCEANOGRAFICA: OLEAJE
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CARACTERIZACION OCEANOGRAFICA: OLEAJE

0.352x0.234°* UKM (00Z28DEC2011 analysis) Cyclone #16 (Existing cyclone)
926mb Wind Speed (kt, shaded); MSLP (mb, black); 500mb—1000mb Thickness (dm, grey)
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i .
21w 20w 19w 18w 17w 16w 16W 14w 13w 12w 11w 10W aw
Minimum MSLP: 970mb

Maximum 925mb Wind: 75kt Note: Use with extreme caution.
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EThe COMET Program
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314ANZO14 002
500hPa Geopotential (gpdam), Bodendruck (hPa)
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Racha del viento [Km/h] regiztrada entre las 19:10UTC del dia 02/03/2014 y las 07:00UTC del dia 030372014
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TEMPORAL
03/03/2014
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1 Relacidén con la dinamica atmosférica
hemisférica y global
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CIRCULACION
ATMOSFERICA
ENERO Y
FEBRERO 2014

ﬁOAA;’ESFEL Physical 3ciences Division

Anomalia de la
presion a nivel

del mar Jan to Feb: 2014
I [ I I I e
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ACTIVIDAD CICLONICA

~-24DEC2013 00Z

Daten: Reanalysis des MNCEP
{C) Wetterzentrale
www wetterzentrale.de

DIA METEOROLOGICO MUNDIAL 2014 — VITORIA, 03/03

“Comprometiendo a los jovenes con el tiempo y el clima’

UNIVERSIDAD
- 500 hPa Geopotential (gpdm) und Bodendruck (hPa)

N\

LETREN FAKULTATEA

-



TELECONEXIONES Y PERTURBACIONES EXTRATROPICALES
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CIRCULACION ATMOSFERICA ENERO Y FEBRERO 2014
NCEP/NCAR Reanalysis
Surface Vector Wind (m/s) Composite Mean

C
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' NOAA/ESREL Physical Sciences Division

Anomalia del
viento (m/s)

Jan to Fek: 2014
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Percent of Normal Precipitation
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Precipitation
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CIRCULACION
ATMOSFERICA
ENERO 2014

Arcti¢c Sea Ice-Extent

Alaska January 2014 sea ice extentwas 5.5 percent
Alaska-had its third warmest below the 1981-2010-average—the fourth
January since records began smallest sea ice extent on record.

in 1918+~

United States of America

The central and western contiguous/U.S.
experienced below-average pregipitation.

This resulted in the driest January since
2003, and the fifth driest on record for
the contiguous U.S.

UnitedKingdom
Precipitation was-above average.
This was the third wettest January
on record forthe U.K:“Regionally,
it was the wettestin England, and
the third wettest for Wales:

Argentina
Persistent high temperatures across’central and
northern parts of the country. resulted in several

locations setting new ma

um,) minimum, and

mean temperature records for the month of

January.

Selected Significant Climate
Anomalies and Events
January 2014

January 2014 average land and ocean temperature was the
fourth warmest January since records began in 1880.

Antarctic Sea Ice Extent
January 2014 sea ice extent was-30.0 percent
above the 1981=2010 average—the second
largest sea ice extent on record.

- -
China
The national average temperature in
January was 1.6°C above average.
This was the second warmestJanuary,
behind 2002, since national records
began-in 1961.. 1

_Australia
Western/Australia experienced more than
twice its'normal precipitation. This resulted
in the fifth wettest January on record for the
region.

Please Note: Material provided in this map was
compiled from NOAA's NCDC State of the Climate
Reports. For more information please visit:
http://www.ncdc.noaa.gov/sotc
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CIRCULACION

ATMOSFERICA = nr.
ENERO 2014 NCEF /NCAR Reanalysis

250mb Vector Wind (m/s) Composite Mean
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CIRCULACION
ATMOSFERICA
FEBRERO 2014

Arctic_Sea IceExtent

February 2014 sea ice extent was 5.9 percent
below the 19812010 average—the fourth

smallest sea ice extent since satellite records
began.in 1979.

=
g e

: -

. North A ¢=.1r|ca§"‘r
Below-average tempe domina
across much of North Al ing
February 2014. Some lo s experienced
temperatures as low as 5°C below the

1981-2010 average. Across the U.S.,
lllinois, lowa, and Wisconsin experienced a

SN Europe
Most of Europe experienced above-average
temperatures, with some locations reporting

me countries experienced 1he|r top 6
est February: Norwa (2" Denmark
. The Netherlands (4™ ) and Germany

United Kingdom |
Precipitation was above average
during February 2014. This was
the fourth wettest February since
national records began jn 1910.

r 6

temperatures as high as 3°C above average.

‘tOFIJ dten cold February. No states were record
cold:

Argentina
Persistent high temperatures during 28 January
through 12 February acress the northeastern
region caused several locations to experience the
warmest maximum temperatures since the summer
(December—February) of 1961.

Selected Significant Climate
Anomalies and Events
February 2014

February 2014 average land and ocean temperature tied
with 2001 as the 21 warmest February since records
began in 1880.

Antarctic Sea Ice Extent
February 2014 sea ice extentwas 26.3 percent
above the 1981-2010 average—the fourth
largest sea ice extent on record.

Australia
Heavy rainfall affected Adelaide on
February 14™. As much as 75.2 mm
in a24-hour penod This was the
wettest day in over 45 years/and the
fifth wettest day on record.
4

Please Note: Material provided in this map was
compiled from NOAA's NCDC State of the Climate
Reports. For more information please visit:
http:/iwww.ncdc.noaa.gov/sotc
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CIRCULACION
ATMOSFERICA m
FEBRERO 2014 NCEP /NCAR Reanalysis

250mb Vector Wind (m/s) Composite Mean
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More typical, compact configuration A < NOAA Climate.gov
Hovember 14-16, 2013 500-mb geopotential height (meters)

‘Wawvy polar vortex configuration 500-mb otential height (meters) NOAA Climate.gov
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Pacific Decadal
Oscillation

Pacific Decadal Oscillation
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COVQCC'O“ troplcal NCEF /NCAR Reanalysis

Surface Precipitation Rate [(mm/day) Composite Anomaly 1981-2010 climo
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: HAY
PRECEDENTES?
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Transformacion de la costa guipuzcoana 1954 - uc
2004

. UNIVERSIDAD
Por aumento directo del DE CANTABRIA

yosivel del mar

Por causas
naturales

Por causas
humanas

Chust, G., A. Borja, P. Liria, |. Galparsoro, M. Marcos, A. Caballero, and R. Castro (2009).
Human impacts overwhelm the effects of sea-level rise on Basque coastal habitats (N Spain)
between 1954 and 2004. Estuarine, Coastal and Shelf Science 84:453-462.
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PRECEDENTES DE LA
ACTIVIDAD CICLONICA

Perturbaciones cruzando GB

UNIVERSIDAD
DE CANTABRIA
Observaciones 6 horas
40
B Nucleo < 980
@ Nucleo < 960
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CIRCULACION ATMOSFERICA

60 —— @ DICIEMBRE B ENERO O FEBRERO

| | R
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] 40
Viento

geostrofico
20

G= [F2 +(0,52)2]0’5 .
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Parametros
dinamicos
sobre el
Cantabrico
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¢ RECODS DE OLEAJE?
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PERSISTENCIA FUERTE

OLEAJE Uc
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ENERGIA DEL OLEAJE

UC

UNIVERSIDAD
DE CANTABRIA

Energia del oleaje X Hs?
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EVOLUCION NIVEL DEL MAR

Aarhus
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¢, SE REPETIRA EN EL
FUTURO?
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Perturbaciones extratropicales uc

UNIVERSIDAD
DE CANTABRIA

a Las simulaciones climaticas todavia estan sometidas a
numerosas incertidumbres, pero coinciden en:

» Un desplazamiento de las trayectorias de las
borrascas hacia ambos polos

» Una disminucion en el nimero total de borrascas

» Una tendencia hacia un aumento de la intensidad de
algunos eventos en ciertas regiones - ; Atlantico?

M ereek eakunaTea
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Perturbaciones extratropicales
track density strong cyclones DJF

wind intensity strong cyclones DJF
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A Multimodel
Assessment of Future
Projections of North
Atlantic and European
Extratropical Cyclones
in the CMIP5 Climate
Models*

Zappa, Shaffrey,
Hodges, Sansom and
Stephenson
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Vientos fuertes UC

ECHAMS, runs 1-3 Invierno (ONDJFM): Wmax, 98% percentil

UNIVERSIDAD

A2 (2060-2100) — 20C (1960-2000) DE CANTABRIA

Pinto et al.,
NHESS 2007
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AUMENTO DEL NIVEL MEDIO DEL MAR

Causas: expansion termica y fusion de los casquetes polares => 29-
49 cm
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Chust G, Borja A,
Caballero A, Liria P,
Marcos M, Moncho
R, Irigoien X, Saenz

J, Hidalgo J, Valle

M, Valencia V.
Climate Change on
the coast and
pelagic environment
in the south-eastern
Bay of Biscay.
Climate Research.
DOI:
10.3354/cr00914.
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Riesgo de inundacion costera proyectada para eventos extremos de
oleaje (periodo de retorno de 50 anos; rojo), combinado con un

aumento del nivel del mar de 49 cm en 2099 (aZUI). UNIVERSIDAD
DE CANTABRIA
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Liria, P., Chust, G., Epelde, I., and Caballero, A., 2011. Extreme Wave Flood-Risk
ing Within the Basque Coast. Journal of Coastal Research, Sl 64.
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RECAPITULANDO
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1 Episodios de intenso oleaje
+ Energia acumulada (persistencia)

— “Records” altura oleaje.

d Maximos impactos en coincidencia con mareas
vivas

N
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A escala regional, circulacion ciclonica anomala al
paralelo 552N

» Desplazamiento de la trayectoria habitual de las borrascas
(60°N) - salida de las borrascas hacia GB en vez Islandia

» Encadenamiento (“clustering”, familias de borrascas) de bajas
muy profundas (<960 hPa).

» Largo recorrido desde la costa E Norteamerica (“fetch oleaje”)

» Intenso gradiente zonal de la presion sobre el area cantabrica
(vientos fuertes del W).

M ereek eakunaTea
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UC

O Insercion en un patron de anomalias a escala NYESEE

DE CANTABRIA

» Regional:
» Jet Stream muy fuerte y ligeramente desplazado al S.

« Fase negativa intensa de las teleconexiones EAy EA/WR.
» Hemisférica:

» Expansién del vortice (circum) polar > QBO (estratosfera)

» Fase positiva del patron PNA - bloqueo costa W EEUU (sequia
California, calor Alaska) y vaguada costa E EEUU (olas de frio).

» Tropical/latitudes medias
« Conveccion tropical 2 Indonesia
» Fase Pacific Decadal Oscillation
b |
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Q ¢ VOLVERA A OCURRIR? - probablemente Si

» Continuara la elevacion del nivel del mar (bastante probable).

» Se mantendra la intensidad de los temporales (incluso podrian
aumentar) en el area cantabrica.

« ;Qué tipo de temporales? - ;del NW o del S?

N
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O Entonces
» Rediseno de infraestructuras costeras (solucion dura)

» Ordenacion del territorio: adaptacion con medidas de
proteccion natural - estabilizacion y regeneracion de medios
costeros (dunas, zonas humedas)
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4 Intensa actividad ciclonica en el Atlantico E uc
(patron EA) - intensificacion de Jet Stream -

UNIVERSIDAD

circulacion de bloqueo sobre América del N (Vortice ESSSESE
polar) - SST Pacifico (PDO) y precipitacion Pacifico
Oriental tropical

O Relevancia de la trayectoria de las perturbaciones: SW -
Galicia, W y NW - Cantabrico

 Impactos sobre la costa:

 Nivel del mar elevado (marea vivas pero residuo
moderados).

Oleaje intenso (propagacion rapida)
W LeTRen akuLTATER
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FRECUENCIA PERTURBACIONES UC

Reference Model Experiments mH Change N SH Cha BEN'C\Q\%TS',LQQQ
Carnell and Senior HadCM2 N48 1S95a Menos borrascas
1998 3x30y
Geng and Sugi 2003 | JMAT106 20y Menos borrascas
OBS (haciael Ny el E)
2050s
Fyfe 2003 — Qeel CQLQwmCOA

Conclusion: disminucion en el numero de perturbaciones
Lambert 20| extratropicales (invierno) en ambos hemisferios

CGCM2 T32 1850-2100
Watterson 2006 CSIRO 30y Menos Menos
Mk2 R21, Mk3 T63 | A2
Lambert and Fyfe IPCC 4AR 20y Fewer Fewer
2006 GCMs No shift No shift
Bengtsson et al. 2006 | ECHAM5 OM T63 | 3x30y No change Poleward | No change
A1B shift Poleward shift
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INTENSIDAD PERTURBACIONES

UC

Reference Model Experiment Intensity measure Change in fr@8NV=:Y s}
intense CYC| DE CANTABRIA
Carnell and HadCM2 1S95a Central MSL More intense
Senior 1998 N48 3x30y pressure
Geng and JMAT106 |20y Central MSL More intense
Sugi 2003 OBS, 2050s pressure gradient
Lambert 2004 | CGCM1 1% Central MSL More intense
CGCM2 1850-2100 pressure
132
\2’\83 Conclusion: evidencias de un incremento en la frecuencia de
perturbaciones muy profundas
Lambert and IPCC 4AR | 20y Central MSL More intense
Fyfe GCMs pressure
2006

Bengtsson et | ECHAMS 3x30y Central Relative Fewer weak

|l oM T63 A1B vorticity

ALOS
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Otros

Ref Model Exp Changes
Lionello et al. 2002 ECHAM4 30y Fewer tracks in Mediterranean region
2xC02
Fyfe 2003 CCCma 1S92a x3 Sub-Antarctic fewer cyclones
1850-2100
Lozano et al 2004 ECHAM4 AGCM 2xC02 30y Coastal storms
T106 Fewer but more intense in region covering
Ireland and Scotland
Leckebusch and Ulbrich | HadCMS3 A1, B2 More North Atlantic cyclone tracks, and
2004 30y more intense
Yin 2005 IPCC 4AR GCMs A1B BPF EKE
20y Poleward and upward shift
intensification
Inatsu and Kimoto 2005 | CCSR/NIES/FRCG | 20y x7 EKE shows W Pacific tracks stronger and
C AGCM 2xC02 W Hemisphere track weaker
timeslice
Fischer-Bruns et al. 2006 | ECHAM4- HOPEG | A2, B2 Max wind speed events, poleward shift,
T30 more N Atl, SO, fewer Pacific ocean
Leckebusch et al. 2006 5 GCMs A1 and 1IS92a | Fewer in N Atlantic, Oct-Mar More intense

30y




Perturbaciones extratropicales uc

UNIVERSIDAD
(a) ENSEMBLE A1B—20C, all systems (b) ENSEMBLE A1B—20C, extrSieaMELGILY s

LETREN FAKULTATEA
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Consequences of the winter storm 2005 in Estonia; possible changes in
mean and extreme sea levels due to climate change

Ulo Suursaar,
Estonian Marine Institute, Univ. of Tartu
(ASTRA - Are Kont group)
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 Gudrun (winter storm 2005) meteorology
* Gudrun sea level
» Hydrodynamic modelling of Gudrun impacts

» Past sea level trends 1923-05 (aver., max, min)
* Influence of climate change on sea level

* Influence on hydrodynamic processes

* Further sea level developments, return periods

* This on-line version is due to technical considerations a shorter
version of the original 39-slide presentation, given at Klaipeda.



The presentation is based on published/submitted
papers:

Suursaar, U., Kullas, T., Otsmann, M., Saaremae, |., Kuik, J., Merilain,
M. 2006. Cyclone Gudrun in January 2005 and modelling its
hydrodynamic consequences in the Estonian coastal waters. - Boreal
Environment Res., 11, 2, 143-159.

Suursaar, U., Jaagus, J., Kullas, T. 2006. Past and future changes in
sea level near the Estonian coast in relation to changes in wind
climate. - Boreal Environment Res., 11, 2, 123-142.

[see: http://www.borenv.net]

Tonisson, H., Orviku: K., Jaagus, J., Suursaar, U., Kont, A., Rivis, R. 2006.
Coastal Damages on Saaremaa lIsland, Estonia, Caused by the Extreme
Storm and Flooding on January, 9 2005. — Journal of Coastal Research
(submitted).

Suursaar, U., Soodar, J. 2006. Decadal variations in mean and extreme sea
level values along the Estonian coast of the Baltic Sea. — Tellus A (submitted).

Suursaar, U., Kullas, T. 2006. Influence of wind climate changes on mean sea
level and current regime in the coastal waters of West Estonia, the Baltic Sea.
— Oceanologia (submitted).



Cyclone “Gudrun/ Erwin’ 09.01.2005, 06.00 UTC
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New highest surge (+275 cm) in recorded
history at Parnu
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_ “ | (a) Ruhnu wind Wind directionz
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Surge height depends on
- background Baltic sea level before the event
- cyclone trajectory (i.e. wind speed and
direction). For Parnu the most dangerous
trajectories lie between the red arrows.
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Sea level and surge statistics in Estonia
Tide gauges: 3-4 mareographs + tide poles
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Sea level (cm)

Sea level (cm)

a Parnu, Apr.-Oct.
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Sea level (cm)
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List of further figures:

.Seasonality in sea level (and NAQ) trends

.Seasonal structure of correlations: NAO/ Sea level/ Storminess
.Seasonal structure of Parnu max, mean and min sea levels

.11 year running averages and corrected linear trendlines
-Results of 2D modelled sea levels, Gulf of Riga

-Modelled influence of changes in westerlies

.Change in flow regime (cumulated fluxes) due to enhanced

.S, OW, E winds at Jarve (Saaremaa Island):

-annual bottom stress could increase 2-3 fold

.Return periods based on Parnu max sea level data 1923-2005




Parnu hourly data histogram,
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Nadja

El mar de fondo de una borrasca en el Atlantico,

mar de viento de un pequenos frente,

al ciclo lunar

y a la pleamar explican los destrozos sufridos en todo el litoral norte

¢,Qué es una ciclogénesis explosiva? Aunque el nombre de este fenbmeno sugiera algo «¢
destructivo», la verdad es que la prevision de una ciclogénesis explosiva, en la practica, si
espera mal tiempo. Muy mal tiempo.

El meteordlogo Enrique Herranz nos ha explicado que «se esta formando una borrasca a
Km de las costas de Galicia, que rapidamente entrara en la peninsula por esta comunidad
En la practica, esta borrasca «va a profundizar muy rapido, dejando lluvias y vientos muy f

Asimismo, la llegada a Espana de una ciclogénesis explosiva o bomba meteoroldgica ha g
debate semantico en la sociedad y en los medios de comunicacion sobre el significado del
manera de denominarlo con el unico fin de evitar que el alarmismo que estas informacione
cale entre los ciudadanos, informa EFE.

Ciclogénesis explosiva - "génesis" se refiere a la creacién de una borrasca "ciclon" y expl

Nnriirra an Mmin/ nnen tiamnn



http://www.met.fu-berlin.de/adopt-a-vortex/tief2014/

http://www.cazatormentas.net/foro/seguimiento-de-
situaciones-meteorolgicas/seguimiento-especial-
ciclogenesis-explosiva-y-olas-gigantes-atlantico-enero-
2014/

http://en.wikipedia.org/wiki/Cyclones_Anne_and_Christina

http://www.cazatormentas.net/index.php/noticias-de-meteorologia/105-
previsiones-meteorologicas-prevision-del-tiempo/3783-febrero-2014-puede-ser-
prolifico-en-temporales-atlanticos-febrero-2014-puede-ser-prolifico-en-

temporales-atlanticos
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