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STUDY AREA 

INTRODUCTION 

During the months of April and June 2015, a Wave Glider SV2, an autonomous vehicle equipped with several sensors, was launched in the vicinity of Nazaré, a coastal town in centre of Portugal. The 

mission included the measurements of currents, waves and atmospheric parameters in several areas interesting for the exploration of marine renewable energies. As part of this mission, the vehicle 

performed twice the path described by the satellite Saral/AltiKa near the coast of Nazaré in order to evaluate the accuracy of the altimetry observations compared with the in situ collected data. The data 

observed by the satellite and the autonomous vehicle were also compared with waves and circulation operational models already implemented for the area.  

WAVE MODELLING 

HYDRODYNAMIC MODELLING 
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Wave modelling has been implemented using the Wave Watch III model. 

For the Portuguese coast, swell waves are often generated in the western 

side of the Atlantic Ocean. Three levels with increasing resolution (0.5, 0.25 

and 0.05 degrees) were defined to provide waves to the Portuguese coast. 

The latter domain results are compared with the significant wave heights 

measured by the SARAL/AltiKa satellite and the wave glider. 

The Nazaré Canyon operational model consists of two nested models with 

horizontal resolutions of 0.2 and 0.04 degrees that receive offline boundary 

conditions from the Portuguese Coast Operational Modelling System 

(PCOMS) The coastal applications are operated by the MOHID Modelling 

System that is an open source numerical model programmed in ANSI 

FORTRAN 95 mainly developed at Instituto Superior Técnico since 1985 

(http://www.mohid.com)  
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A Wave Glider SV2 named “Hermes” was deployed in the Portuguese 

coast during the period between the 28th of March and the 7th of June 

2015. The wave glider is an unmanned autonomous marine robot that is 

propelled by the waves and can be used as a platform for several 

instruments. The “Hermes” was equipped with: 

Atmospheric station 

ADCP sensor (hydroacustic current meter) 

MOSE-G sensor (wave motion) 

CTD (Temperature and conductivity) 

SAMPLED AREA 

WAVE GLIDER 

The area covered by the study correspond to the neighbouring waters to the Nazaré 

canyon located in the central part of the Portuguese Coast. The monitored area was 

comprised between the coordinates of Longitude (9W, 9.53W) and Latitude (39.36N, 

39.98N). Within this area there were5 main objectives: 

- The area for wave energy production near Peniche (Waveroller). 

- The Pilot Zone for the development of Marine Renewable Energies (MREs) in São 

Pedro de Moel. 

- The coastal reaches of the Nazaré Canyon: a canyon that crosses the continental 

shelf with E-W direction starting at 500 m off the coast and that reaches 5000 m 

depth.  

- The Strait between Peniche and the Berlengas Archipelago 

- The SARAL/AltiKa pass 160 

- Monican02 Multiparametric buoy 

SARAL/AltiKa 

SARAL or Satellite with ARgos and ALtiKa is a cooperative altimetry 

technology mission of Indian Space Research Organisation (ISRO) and 

CNES (Space Agency of France). The SARAL/AltiKa satellite performs 

altimetry measurements designed to study ocean circulation and sea 

surface elevation. The satellite executes the same cycle every 35 days. 

During the “Hermes” mission, the satellite completed twice the Pass 160, 

which crosses the study area, on the 28/04/2015 and 02/06/2015 by 

different trajectories due to an orbital drift. 

SARAL/AltiKa SWH COMPARISONS 

28-04-2015 Pass 160 

02-06-2015 Pass 160 

Saatellite Passing Time 

Saatellite Passing Time 

Wave Glider – Monican02 buoy - WWIII 

CURRENTS AND TEMPERATURE 

Depth 18 m approx. 

Significant wave height obtained from the “Hermes” WaveGlider was compared with 

the fixed buoy “Monican02” and a time series from the Wavewatch III model extracted 

for that same spot (Above). Below it can also be seen a comparison between the 

MOSE-G device from the WaveGlider with the Monican02 Buoy for the period 28-

30/05/2015 where the glider was “parked” in the buoy vicinity showing high similarity.  

In the figure below it can be observed the tracks performed by the Wave Glider during 

the period of the mission in Portuguese waters. 

In the graphs below can be observed the significant wave height (SWH) 

obtained by the Wave Glide “Hermes” following the path described by the 

pass 160. The Wave Glider covered the same area in around two days, 

the moment when the glider and the satellite coincided are marked with a 

vertical grey line. The WaveWatch III results for the glider transect was 

obtained with a moving time series. The three time series show good 

agreement for both AltiKa passes with different wave conditions. 

The Wave Glider was equipped also with a CTD that is attached to its 

propeller mechanism around 5 m depth and an ADCP incorporated in the 

floating part of the structure. The figures below illustrate the temperature 

obtained by the CTD at 5 m and the MONICAN02 buoy at the surface in 

comparison with the Mohid results for the 0.2 model resolution showing a 

similar evolution of the property with the observations at both depths. 

 

 

 

 

 

 

 

Current intensities obtained by the “Hermes” ADCP and the model they are 

also in agreement as shown in the example below for the ADCP bin 4 (bin 

size 4 m). 
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