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Motivation

Wave climate characterization

• Hs [m]
• Tp [s]

These parameters allows the computation of some theoretical 
spectra, such as Pierson-Moskowitz, Ochi-Hubble, JONSWAP, etc..
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• MWD [º]
• Tm02 [s]

Hanson and Phillips (2001); 
Hanson (1997);
Portilla et al. (2009);
Portilla-Yandun et al.(2015); 
Rodrguez and Soares(1999),
Gerling, (1992)
Hasselmann et al., (1996)
Lobeto et al. (2022)

Directional wave 
spectrum (E(f,θ))

Classification in 
WS and SWs Wave Systems

the long-term conditions 

prevailing over a 

frequency-direction wave 

energy area of the 

spectrum

collecting similar 

environmental and 

physical characteristics.





Data

ANALYSED DATA:

• Locations: 10238

• Time Resolution: 3h

• Time range: 1989-2020 (32 years)

• Total of data: ~7 TB

GOW2 wave hindcast: (Perez et al. 2017)

GOW directional wave spectrum validation (Mazzaretto, et al 2021)

total locations worldwide: #36455 

time resolution: 3h (1979-present)

spatial resolution: 0.25º x 0.25º

frequency resolution: 0.0373 - 0.7159 Hz

directional resolution: 15º Locations
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Methodology

How many Wind Seas in 
the WS Partition?

Spectrum Analysis
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5 Sws + 1Res 

m0_pi ≥ 0.05 ∗ 𝑚0𝑡𝑜𝑡
Count #p_i

occurences in freq-
dir bins

Wind Sea and Swells
dominance

Partitions Analysis
Methodology

Example of time series  Hs
value for partition 1 in a 
grid point

Probability of occurence
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Spectrum Analysis
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Results-Partitions: Wind Seas
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Results-Partitions: Dominance
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Partitions Analysis
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Results-Partitions: Persistence
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• Partitioning the directional wave spectrum gives a more comprehensive understanding of the wave climate

• Review the wind sea definition in those areas in which more than one WS partitions fall inside the parabolic 

region defined by Hanson an d Philips 2001

• Dominance of Swells and Wind Sea:

• 70% of the global coast  WS + SWs

• 25% of the global coast  SWs

• 5% of the global coast  WS

• Clustering of the swell wave partitions has facilitated the identification of distinct wave systems: the long-term 

conditions prevailing over a frequency-direction wave energy area of the spectrum collecting similar 

environmental and physical characteristics.

• Existence of significant wave systems:

• 1 wave system  18%

• 2 wave systems 33%

• 3 wave systems 24%

• 4 wave systems or more 25%

Conclusions
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