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Rissaga is the local name used to refer
to large amplitude sea level oscillations
in the Port of Ciutadella (Menorca)

occurring with periods in the range of
tsunami periods.

By 1975 nothing was known about the
origin of the rissaga, although
fishermen in Ciutadella were speaking
about “rissaga sky” or “rissaga
weather”: a certain type of weather
that seemed to be related with the
rissaga occurrence.

By that time (on 16 Sept 1975) an
intense rissaga of two meters of
amplitude occurred at Ciutadella.

The local journals interpellated the
scientific community, asking for an
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In addition, by this initial time | had the fortune to examine a paper published in 1934 by a prestigious
Catalan meteorologist: Eduard Fontseré

He spoke about large amplitude seiches at the port of Barcelona (named seixes by him) and he related them
to quick and large atmospheric pressure oscillations




Another significant coincidence to confirm the
meteorological origin of the Menorcan rissaga
was the analyses made by Milan Hodzic with
regard to the extraordinary seiche in Vela Luka
(Island of Korcula, Croatia), on 21 June 1978:
Hodzic guessed a meteorological origin for the
very intense Vela Luka’s sea level oscillations.

I had heard about the Hodzic’s work trough a
presentation in a course about Mediterranean
Meteorology, in Erice (Sicily), in 1979.
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Summary:

1978 an exceptional natural disaster hit the little town of Vela Luka situated at the end of a long and narrow bay at the western
“‘Q_E is‘hnd Kortula. It was prowoked by unusual sea level oscillations of rather great i (more than 2 m). Then, a
1 was put: "What was the cause of these oscillations?" 2 =
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the Chapter of Oceanography, in the
Encyclopaedia of Menorca, in 1980
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Fig. 7.— Noticia publicada pel diari Menorca del dia 19 de setembre de 1975.
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Fig. 8.— Barograma obtingut a Iobservatori de I'aeroport de Menorca els dies 16-
18 de setembre de 1975 (Rissaga extraordinaria a Ciutadella).
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In the following step Climent Ramis and me, working together tried to characterise the pressure perturbation associated

with the rissaga as well as the meteorological large scale framework in which this kind of perturbation, and so the rissaga,
occurs.

A useful working instrument was a modified barograph, with increased time resolution. Taking profit of a barogram
obtained in Palma during an important event occurred in Ciutadella and in several other points of the Balearic coasts (2
July 1981), an spectral analysis of the pressure oscillations revealed periods of around ten minutes, compatible with
gravity waves and suggesting harbour resonance (the free seiche of the Ciutadella Port is also around 10 minutes period).
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The former results, as well as the description of the meteorological large scale framework, including the vertical profile,
simultaneous to rissaga occurrence were included in a key paper, Ramis & Jansa, 1983, almost unknown by the
international scientific community, because it was only published in Spanish, in a Spanish journal.

REV. DE GEOFISICA (1983) 39, 3542
(QAHG‘ Y DANSA  A4VR)

Condiciones meteoroldgicas simultaneas a la aparicién
de oscilaciones del nivel del mar de amplitud extraordinaria
en el Mediterraneo occidental

C. RaMis y A. JaNsa
Centro Meteoroldgico Zonal de Palma de Mallorca
Muelle de Poniente. Porto Pi Palma de Mallorca

RESUMEN

Se presenta un mapa con las oscilaciones del nivel del mar del 2 de julio de 1981, asi como su periodo en diversos
puenos y calas de hs lslas Baleares. Se ha comprobado simultaneidad con las costas catalanas. Se presenta el registro
ido con un de alta i obscrvandose ilaci rapidas de presion. En los casos estudiados
se han observado iados al fend unas condi I en el Medi carac-
terizadas por: a) en superficie, circulacion ciclonica muy débil; b) barochmdad acusada con aire célido sobre el Mediterraneo
y aire frio sobre la Peninsula Ibérica, y ¢) superposicion de una capa de aire l‘m y humedo y otra de aire seco y cdlido,
separadas por una fuerte mvemdn térmica, asomada aun cambio brusco de di i6n y i del viento. Se i d
la hipotesis de que las i son i para producir ondas gravi ias internas en la
de discontinuidad, que explicarian las oscilaciones de presién y que con algin mecanismo de acoplamiento provocaria las
oscilaciones de la superficie del mar.

ABSTRACT

A map of the sea level oscillations and their periods at the Balearic Island the 2nd July 1981 is presented. The
simultaneity with the values observed at the Catalonian coast is discussed. The pressure record obtained for this day with
a microbarograph is included; short pressure oscillations have been observed. It is reported that exceptional oscillations
in the area considered occur when diti happen: a) flow from the East, with cyclonic
circulation at lower levels, surface and 850 mb b) s(rong flow from the Southwest at 700 mb and upper levels, with
cut-off on the southwest of Iberian Penninsula with jet stream on the eastern coast, and ¢) two imposed air mases, the
lower one cold and humid and the upper warm and dry, with strong stress between them. It is supposed that those
conditions can justify the existence of internal gravity waves, which would explain the pressure oscillations. Eventually
these pressure waves would, in turn, result into the oscillations of the sea level.

1. INTRODUCCION tiembre, aparecen en las costas de las Islas Baleares

oscilaciones del nivel del mar de una amplitud extraor-

Con una frecuencia anual, aunque algunos afios dinaria y periodo de algunos minutos que se man-
pueden darse varios episodios 0 no presentarse, y se- tienen durante horas. Estas oscilaciones conllevan en
gun los datos disponibles siempre entre junio y sep- puertos y calas una entrada y salida de masa de agua
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On 21 June 1984 an extraordinary (3 m high?)

and destructive rissaga occurred at Ciutadella ...

And obliged us to complement some aspects of

the previous thinking:

* In extreme rissaga events, a singular
pressure jump, associated with a convective
discharge and accompanied by a strong wind
gust, can appear together with pressure
oscillations associated with gravity waves

* Convective activity associated with rissaga
can come from breaking gravity waves

* The large scale meteorological framework
favourable to convective pressure jumps or
to gravity waves can be almost the same, as
described in Ramis&Jansa (1983)

* The simultaneous arrival at Ciutadella of the
convective discharge and the rissaga
occurrence suggests that the meteorological
disturbance and the marine response have
travelled together during a time, what
makes an intermediate amplification
(Proudman resonance) not only possible,

but probably necessary
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After the 1984 extraordinary rissaga:

A paper (Jansa, 1986) was prepared, to include the new
data and appreciations (again only published in
Spanish, in a Spanish journal)

An experimental forecasting service was established
(since 1985) at the Regional Met Centre in the
Balearics of the Spanish National Meteorological
Service (INM, at that time): the service provided an
estimate of the rissaga amplitude, based in identifying
the meteorological framework described in
Ramis&Jansa (1983)in the forecast meteorological
charts, with additional details (satellite images,
barogrames, ...). The service is still live nowadays, more
thirty four years later

(Jrsa /cz‘z?@>

RESPUESTA MARINA A PERTURBACIONES MESOMETEOROLOGICAS: LA "“RISSAGA™
DE 21 DE JUNIO DE 1984 EN CIUTADELLA (MENORCA)

Abstract

On June 21st, 1984, a violent marine surge pe-
netrated into the Port of Ciutadella, Minorca
(Balearic Is.) and destroyed the most of the fleet
present there, Great sea level oscillations are an
infrequent but known phenomenun in that Port.
They are locally named “rissaga” and were des-
cribed in previous papers as ressonant “seiches”,

d by le at heric disturban-

Agustin Jansé
Instituto Nacional de Meteorologla
Centro Zonal en Paima de Mallorce

a ressonance would appear and the response into
the port wouid be greatly amplified.

Althogh the gravity wave phase might “pre-
pare” the Ciutadella Port, it seems that the gust
microfont was the main factor in the “rissaga”
case studied here. The oceanic response to an in-
dividual mesoscalar atmospheric forcing de-
pends on the relation between the speed of pro-

P

ces, mainly tropospheric gravity waves.

From barographic and graphic traces, sa-
tellite pictures and an upper air sounding two
kind of mesoscalar atmospheric perturbation are
indentified and analysed, the one being gravity
waves and the other, a gust front of convective
origin, The vertical of the ph
was characterized by a low and strong inversion
and a nearly instable, strongly sheared and very
dry layer above it and it allowed gravity waves
to exist and to produce significant pressure osci-
llations at the ground level. An increasing of
waves or a decreasing of static stability in the up-
per layers might provide a trigger mechanism for
breaking the wave situation into a convective
one. The troposheric structure (shear wind and
dry layer) would allow the convection to be se-
vere (well organized), with intense downdrafts
and gust fronts,

Pressure oscillations related to gravity waves
would generate a weak marine response on open
sea. But when their period (8-10 min. in our
case) was close to the free oscillation (“seiche”)
period of a port (8,6 min. for the Ciutadella Port)

pagation of both, resp and forcing. A cou-
pling may amplify the response and when the at-
mospheric perturbation advances the marine res-
ponse, the last may consist of big “lec” waves.

The bathimetry of the sea surrounding Ciuta-
della fi s the evolution to be as described just
now, when taking into account the characteris-
tics of the actual gust front. In fact, the succes-
sion of phenomen observed in Ciutadella is con-
gruent with it: a wind gust, with little movement
in the Port, followed by a great descend of sea
water and the irruption of a water wall, all this
succession in a few mi haps ten minuts.

P P

El 21 de julio de 1984 una stbita elevacién
del nivel del mar afect6 al Puerto de Ciutadella
(Menorca), destruyendo la mayor parte de la flo-
ta presente. Es un hecho conocido que en dicho
Puerto hay ionalmente grandes oscilaci
del nivel del mar, denominadas localmente “ris-
sagues” y que en anteriores trabajos han sido des-
critas como “seiches” resonantes, excitadas por
perturbaciones atmosféricas mesoscalares, prin-

Revisn de Meteorologis, AM.E - Junio 1986

cipal ondas gravitatorias troposféricas.



Verification —through a contingency table- of a sample (2003-2006) of the
analogical rissaga prediction service established in 1985 at the Spanish
National Meteorological Service

Rissaga

Forecast amplitude

No forecast (<30 cm)

30-75 cm

75-150 cm

>150 cm

Total

Observed amplitude (when amplitude >= 30 cm)

30-75 cm

16

Under-prediction

Correct prediction

Over-prediction

75-150 cm

11

15

>150 cm total
1 6
1 4
4 24
1 4
7 38

When rissaga (>30 cm) is observed:
Rissaga was not forecast: 16%
Rissaga was forecast: 84%




Thank you for your attention



