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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	
interpretation,	conducting	to	some	kind	
of	forecasting



By	1975,	until	1979,	I	was	working	as	a	
meteorologist	in	the	airport	of	Menorca.

Analysing	the	weather	situation	on	16	September	
1975,	I	could	observe	the	peculiarity	of	the	
analogic	barogram	registered	at	the	airport	met	
office.

In	two	additional	 cases	(1977	and	1979),	a	
rissaga occurrence	was	simultaneous	with	rapid	
and	relatively	 large	amplitude	atmospheric	
pressure	oscillations.	The	connection	and	
therefore,	the	meteorological	origin	of	the	
rissaga was	quite	clear



In	addition,	by	this	initial	 time	I	had	the	fortune	to	examine	a	paper	published	in	1934	by	a	prestigious	
Catalan	meteorologist:	Eduard	Fontserè

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.



The	first	written	mention	to	the	
meteorological	origin	of	the	rissaga was	in	
the	Chapter	of	Oceanography,	in	the	
Encyclopaedia	of	Menorca,	in	1980



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).



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 &	Jansà,	1983,	almost	unknown	by	the	
international	scientific	 community,	because	it	was	only	published	in	Spanish,	in	a	Spanish	journal.
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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



Meteorological	 registers	at	
the	airport	of	Menorca:

Pressure	 jump	and	wind	gust	
by	02:30,	about	the	time	of	
the	rissaga at	Cutadella



Gravity	waves	and	
convective	nucleus
From	20	June	at	23	UTC,	to	
21	June	at	02	UTC	



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,	
barograms,	...).	The	service	 is	still	 live	nowadays,	more	
thirty	four	years	later



Rissaga Observed amplitude (when amplitude >= 30 cm)

Forecast amplitude 30-75 cm 75-150 cm > 150 cm total

No forecast (< 30 cm) 4 1 1 6

30-75	cm 2 1 1 4

75-150	cm 9 11 4 24

>	150	cm 1 2 1 4

Total 16 15 7 38

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

Under-prediction

Correct	prediction

Over-prediction

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



Thank	you	for	your	attention


