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1 INTRODUCTION 

The Oceanic Platform of the Canary Islands (PLOCAN) is a multipurpose technical-scientific service 

infrastructure that provides support for research, technological development and innovation in the 

marine and maritime sectors, available to public and private users. PLOCAN offers both onshore and 

offshore experimental facilities and laboratories, operational throughout the whole year thanks to the 

Canary Islands excellent climatic conditions. PLOCAN also brings a broad experience in large national 

and EU marine/maritime projects. 

PLOCAN is, thus, a Public consortium aimed to promote research, development and innovation in the 

field of marine sciences and technology, supporting the industry to test and demonstrate the feasibility 

of emerging technologies. PLOCAN has a marine test site at the North-East coast of Gran Canaria island 

(Canary Islands, Spain), occupying a marine area of 23 km2 with a range of depths among 20 m and 

600 m, shown in Figure 1. The test site includes an underwater electrical and communication grid 

directly connected to an onshore electrical substation.  

This marine test site will be the place where the PivotBuoy prototype will be tested, and this 

deliverable will ensure that the environmental conditions where the system will be deployed are well 

fed into the design process in WP2. 

  
Figure 1. PLOCAN test site ς Canary Islands 

 

The Canary Islands, surrounded by the waters of the Atlantic Ocean, on the edge of the sub-tropical 

band, form an archipelago situated close to the North West coast of Africa, which gives it characteristic 

climate traits. The climate of the Islands is consequence of the atmospheric dynamics typical of sub-

tropical latitudes, its proximity to the African mainland and its rugged relief (especially in Gran Canaria, 

which reaches an altitude of 1949m at the highest point), and the cold ocean currents. 

Due to its sub-tropical latitude and the proximity of the Azores Anticyclone, the Canary Islands are 

affected permanently by the Trade Winds, blowing from the high-pressure area. The intensity of the 

Trade Winds varies throughout the year, depending on the distance between the archipelago and the 

Azores Anticyclone. In winter, the Anticyclone is usually situated close to the islands and it is less 

intense. In summer, the Anticyclone settles in the Azores, far from Canaries, causing the Trade Winds 

to blow more intensely. The rotation of the Earth diverts the Trade Winds to the West. 

The Archipelago receives the southern branch of the cold ocean current from The Gulf (Central 

America), which descends parallel to the coasts of Portugal and Morocco. The water temperature is 
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lower than it should be at that latitude. The Trade Winds facilitate the upwelling that causes deeper, 

colder waters to come up to the surface.  

The proximity of the African mainland occasionally gives rise to the arrival of masses of hot, dry air, 

responsible for days of intense heat. The continental winds from the South South East, usually bring 

Řǳǎǘ ŦǊƻƳ ǘƘŜ ŘŜǎŜǊǘΣ ƪƴƻǿƴ ƭƻŎŀƭƭȅ ŀǎ άŎŀƭƛƳŀέΦ 

The following chapters describe the waves, wind, currents, bathymetry, seabed conditions, water 

quality and submarine noise present in the area, and the last section identifies the selected area for 

the deployment of the PivotBuoy prototype. 
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2 WAVES 

The wave action data shown in this chapter comes from Las Palmas East wave buoy (scalar 

instrumental data) and from SWAN numerical modelling [1]. These latter, from modelling at a spatial 

resolution of 1km, have been bi-linearly interpolated to some points of interest, defined from P1 to 

P6. In Figure 2, SWAN grid points and wave buoy locations are shown. 

 
Figure 2: SWAN grid points inside PLOCAN Test site and wave buoy location 

 

Below are the most representative results of the mean and extreme climate analysis.  

2.1 Mean climate 

According to the wave roses for points P3 and P4 shown in Figure 3, the predominant components of 

the wave action are NNW, N, NNE and NE, with the NNE component as the most energetic, with an 

approximate frequency of between 60 and 70%.  

 

Figure 3: Mean climate. Wave rose for P4 (left) and P3 (right)  
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For the deeper locations, the N component is more important than in the locations with less depth, 

where it loses energy that is dissipated with the interaction of the wave action and the bathymetry. 

Figure 4 shows an annual profile of mean monthly significant wave height and monthly maximum for 

point 1 and 2. Throughout an average year, the wave height as a monthly average is between 1.5 and 

2.0 m. The maximum wave heights modelled in the study period occurred between December and 

April. The maximum value occurred in January 1994, reaching a significant wave height of 6.0 m for 

point 1 and 6.4 m for point 2. 

The mean monthly direction of the wave action, calculated as the direction of the vector sum of the 

wave height, fluctuates slightly over the course of the year. This fluctuation is even less significant for 

the shallower locations. At greater depths, like point P2, the incident waves come from 30 degrees in 

the winter, they back around slightly to 20 degrees in spring, veering to 25 degrees in summer and 

come back to 20 degrees in autumn. The seasonal pattern to wave direction fits with the seasonal 

pattern of the mean monthly direction of the wind. Furthermore, an inter-annual profile has been 

drawn up with mean annual significant wave height, which shows no significant trend over the last 30 

years. 

 

Figure 4: Annual wave height and mean direction profile for P1 (left) and P2 (right) 

 

The following tables show the scatter diagrams Hs vs Tp, with data measured by Las Palmas East buoy 

from Puertos del Estado (1990-2001). That buoy is moored inside the test site, on its North Western 

side. 
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Figure 5: Annual joint distribution: Hs-Tp (Buoy LP East, period 1990-2001) 

The most frequent wave combination is considered to be a significant wave height (Hs) of 1.5 meters 

with a period (Tp) of 8 seconds. During the summer, this wave component gets specially remarkable, 

as can be seen on Figure 6. The following tables show the same data but filtered as seasonal average 

distribution.  

 
Spring Summer 

  
Autumn Winter 

  
 

Figure 6: Seasonal joint distribution: Hs-Tp (Buoy LP East, period 1990-2001) 
 
 

2.2 Extreme climate 

An extreme value analysis has been conducted to assess the extreme climate, by adjusting a GEV 

(Generalized Extreme Value) distribution function to the extreme values of the significant wave height 

data set. MA (Annual Maxima) and POT (Peak Over Threshold) methodologies were used [2]. For 

selecting the peaks, a 2m wave height threshold was set and a minimum distance between peaks of 7 

days. 
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The results of the fit for P3 are presented in the figures below, where maxH are the maximum annual 

wave height peaks and VmaxD are the independent wave height peaks over 2m. 

Figure 7 shows the  estimated parameters from adjusting them with a GEV (Generalised Extreme 

Value) function using the Maximum Likelihood Method, where k is the shape parameter, µ the position 

parameter and ̀ the scale parameter. 

 

Figure 7: Seasonal joint distribution Hs-Tp (Buoy LP East, period 1990-2001) 

 

The differences observed between the parameters coming from the buoy time series and the points 

of the model may be caused by the fact that the numerical models of wave propagation do not 

adequately simulate the extreme values of the waves, so the results of an extreme value analysis from 

modeled time series has lower reliability. To assess the results from the buoy, Puertos del Estado 

specific extreme value report corresponding to that same buoy is used for the time series between 

1992 and 2017 [3]. These results are shown in  Figure 11, observing a wave height of 5,11 m associated 

with the return period of 50 years, and an average value of storms per year of 16,58 (available in the 

report [3]). The differences between the results shown in Figure 7 and Figure 11 are due to the way in 

which the storms have been selected in the POT method, as well as to the length of the time series 

analyzed. 

 

Figure 8: GEV (Generalized Extreme Value) fit to Hs by MA 
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Figure 9: GDP (generalized Pareto distribution) fit to VmaxD by POT 

 

Figure 10: Extreme climate. Las Palmas East buoy. Hs vs Annual exceedance probability 
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Figure 11: Extreme climate. Hs for return periods according to MA or POT 

 

Individual maximum wave height data (Hmax) is also available for Las Palmas East Buoy, so an extreme 

climate study can be conducted for individual maximum wave action. The MA and POT methods have 

been used to select the extreme values. The GEV function has been chosen for the MA method and 

Log-Normal for the POT method. A 2m threshold and a minimum distance between peaks of 7 days 

have been set for selecting the peaks by the POT method. The results are shown in Figure 12. 

 

Figure 12: Extreme climate. Log-normal fit to Hmax by POT 

 

 

Figure 13: Extreme climate. Hmax for return periods according to MA 
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