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INTRODUCTION

Costa Rica is a country that generates about 99% of its
energy from renewable sources such as hydroelectric, wind,
geothermal, solar power and biomass [6]. In addition, its
privileged location provides two additional resources in front
of its coastlines: the Caribbean Sea and the Pacific Ocean;
being the last one an important source for the generation of
wave energy [2].

Figure 1 shows, according to preliminary studies, [2] that
the zone with the most theoretical potential available for
the generation of wave energy is in the northwest of Nicoya
peninsula, in the Pacific Ocean. In this zone, the preliminary
study identified subzones, where the wave potential (kW/m),
seabed geology, nearby power grid infrastructure, marine
protected areas, among others, were taken into account.
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Figure 1. Research zone for the determination of the wave energy
potential

The present work aims to generate an additional input to
previous studies as well as deepens into the wave energy
potential available. To reach this objective, it is projected to
apply hybrid downscaling methods which combine numerical
and statistics tools, to increase the spatial and temporal
resolution in the research zone.

INITIAL DATA

This study, in particular, use different sources of information,
such as reanalysis data (wind and wave), satellite measured
data (wave), astronomical tide data, and global and local
bathymetric surveys.

The wave reanalysis is obtained from the NOAA database,
which was generated for the third generation Wavewatch Il
model [10]. In the study zone, this model uses a grid with a
spatial resolution of 0.5° x 0.5°, where relevant wave climate
information is obtained for each point of the grid, allowing
the characterization of wave climate parameters such as
the significant wave height (Hs), wave periods (Tp) and
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wave direction (Dp). The model has a temporal resolution
of 3 hours; besides, and it also has data since 2005 that are
constantly updating. The wind information used is magnitude
(V) and direction (Dv), which comes from the high-resolution
wind reanalysis CFSv2 (Climate Forecast System Version
2) [9]. This reanalysis is generated by the NCEP (National
Center for Enviroment Prediction).

Data measured by satellites equipped with altimeter radars
issued to calibrate the wave reanalysis. From these satellites
the significant wave height can be obtained. The databases
for Hs are available from 1991 to 2017. They were generated
by several satellites like ESR 1, ESR 2, Envisat, Topex,
Poseidon, Jason 1 and Jason 2. The altimetric data were
obtained from the “Laboratoire d’Océanographie Physyque
et Spatiale” of the French Research Institute IFREMER.

The program TOGA provides the astronomical tide [7] and
the General Bathy-metric Chart of the Oceans” (GEBCO)
facilitates the global bathymetric information with a 1° spatial
resolution, in combination, in available sites, with detailed
bathymetric surveys to define shallow areas.

WORK METHODOLOGY

Camus’s methodology [5] is followed quasi-similar way to
estimate the wave energy potential in the study zone. The
methodology followed is presented in Figure 2.
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Figure 2. Methodology to estimate the theoretical wave energy
potential available

From the wave reanalysis data and with the satellite data [8]
the parameter Hs is calibrated. Then applying the maximum
dissimilarity algorithm, [3] a selection of representative sea
states in deep water is made, in order to spread them into the
shallow waters using the waves generation and propagation
numeric model SWAN [1]. The SWAN model is forced with
the bathymetry, astronomical tide and data from the high-
resolution wind reanalysis CFSv2 [9]. To rebuild the time
series of Hs, a radial based functions (RBF) [4] interpolation
is applied.



RESULTS

Once the wave database is reconstructed in the different
points of the SWAN grid, it is possible to estimate the energy
potential and the statistics that characterizes it; for example,
the average annual energy or the seasonality of the energy
throughout the year. Also, among the results, it is expected
to produce a series of virtual buoys each kilometer along the
20 m and 50 m depths. Furthermore, by having an increase in
the spatial resolution of the surge as a variable, it is possible
to obtain climate information of the wave energy potential at
different points of the study zone and for different temporal
spaces.
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Figure 3. Methodology to estimate the wave energy potential
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