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The southern swell in the Canary Islands. 1.

• Definition: 

• Swell originated at latitudes far to the south, during the austral winter. This
swell travels 10 000 Kms or more.

• “Old sea”: waves grouped, arriving in very separated series (15-25 min vs 3-5 
min of typical northern swell in the islands). The quiet periods between
series transmit a dangerous and false perception of calm.

• Steep slope of the coast and long period swell: a dangerous combination.

• Unusual direction: intense swell in southern coasts, known for having quiet
waters.



The southern swell in the Canary Islands. 1.

• La Provincia, local newspaper, August 13, 2023 (https://www.laprovincia.es/gran-

canaria/2023/08/13/aviso-amarillo-mala-mar-aguas-90922466.html):

• La Provincia, July 11, 2018 (https://www.laprovincia.es/gran-canaria/2018/07/11/mar-fondo-inunda-avenida-terrazas-

9452046.html):

• And more…



The southern swell in the Canary Islands. 1.

• AEMET, episode in June, 2006: 
(https://repositorio.aemet.es/bitstream/20.500.11765/13189/1/Mar_fondo_Canarias_NT.pdf)

• AME, Tiempo y Clima, January 2024:



The southern swell in the Canary Islands. 1.

• A very important event: August 2023. Deep lows in the southern hemisphere:



The southern swell in the Canary Islands. 1.

• A very different situation: August, 2022 (one year before).



The southern swell in the Canary Islands. 1.

• A connection with ENSO?

• The 2 most intense episodes coincide with an El Niño.
• August 2023: SOI = -0.8

• August 2014: SOI = -0.7

• The episode of June, 2016, SOI = -0.4.

• And August 2022, when “nothing” happened, La Niña (SOI=1.0).

• But a strong El Niño in the summer of 2015, and nothing. And episodes with La 
Niña (August 2016 and August 2021).

• More factors involved:
• Right direction between South America and Africa.

• A belt of lows is not needed: 1 low with the right routing is probably enough.
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The southern swell in the Canary Islands. II.

• “Tenerife Sur”, buoy owned by Puertos del Estado, moored in the south of 
Tenerife.

Source: Puertos del Estado.

• Studying southern directions as [135º, 250º] (generous interval). Since 2003-05-
06. Months [May, September], to include only austral events.



The southern swell in the Canary Islands. II.

• We do not have the full spectrum of the buoy.

• The direction problem: what is the direction of the swell? The buoy offers a 
mean direction and the direction of the peak.

• Models offer “wefxd”: an integration of the 2D spectrum to get the mean 
direction.

• Can they be compared?



The southern swell in the Canary Islands. II.

• The period problem: in the previous power equation, T is the period associated
with the transmission of the energy, Tm-1,0, but buoys typically measure the
period as the time between two positions at level 0, Tm02.

• Let S be the spectral energy density (also called elevation variance). Define mn:

• Then, for the periods we have



The southern swell in the Canary Islands. II.

• The significant height of a wave: many times defined the average of the superior 
third part of the spectrum, Hs = Ĥ1/3.

• Another definition (recommended by the WMO): four times the standard 
deviation of the sea surface elevation.

(Not equal to Ĥ1/3 but very close).

• Equation for the power of the waves (linear theory). Typically in kW/m:



The southern swell in the Canary Islands. II.

• As stated, the buoy is measuring Tm02 and significant height (among others)

Power per m from Sig. Height & Mean Period (Tm02)



The southern swell in the Canary Islands. II.

• Time evolution.



The southern swell in the Canary Islands. II.

• Extreme Value Theory (EVA): for power per m. Scheme used: POT (Peak Over
Threshold) with a declustering of 4 days to avoid correlations.

• Fitted to a Generalized Extreme Value (GEV) distribution that is very close to the
Gumbel (shape parameter near 0).



The southern swell in the Canary Islands. II.

• Table with dates, P, exceedance probability in 1 year and return period:

• “Lower” values:

• But few data (20 years) and very fat tailed, so caution is needed.
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The southern swell in the Canary Islands. III.

• ECWAM: wave model of the ECMWF. Resolution: 0.125º since 2016-03-08, 
global. 36 frequencies and 36 directions.

• AEWAM: wave model by AEMET. Spatial resolution: 4 Km (aprox. 0.04º), 36 
directions, 30 frequencies.

• “wefxm”: integrated (in 2D) wave energy spectrum (P in the previous equation). 
In kW/m.

• “wefxd”: integrated direction.

• Also other magnitudes: mp2, swh, pp1d, mwp…



The southern swell in the Canary Islands. III.

• ECWAM, southern origin, histogram, wefxm. (Leadtimes 24 to 72 by 6).



The southern swell in the Canary Islands. III.

• ECWAM, time evolution.



The southern swell in the Canary Islands. III.

• Events June & August, 2023. Leadtimes 24, 30, 36, 42.
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The southern swell in the Canary Islands. III.

• Southern swell affecting coasts of the Canary Islands. Probably Cape Verde, too, 
rest of Macaronesia?

• Important impacts: enough energy, especially when breaking (due to height
increase), unusual direction, false and dangerous perception of calm between
series.

• Origin in lows in the austral winter. Possible intensification with ENSO. 

• AEWAM and ECWAM seem to forecast well the phenomenon.
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