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Path of wave orthogonals entering a current

c : vitesse de phase, L : longueur d’onde, U : vitesse du courant

Figures from Byman 1989

Incident wave vector (wave 
orthogonals)

c0 ,L0



Swell in a current shear



Realistic current profile : Reflexion or crossing



Trapped swell by opposing current



Effective spatial significant wave height variability

Significant wave height from 
WW3 sea state model (upper 
left) without considering ocean 
surface current

relative variations of significant 
wave height when considering 
three different sources of surface 
current : Geostrophy (upper 
right), MITGcm (lower left) and 
CMEMS operational Mercator 
model (lower right). 
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Swell refraction by current as observed by SAR



Swell spectra 
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Spatial wave variability seen by SWIM (CFOSAT)
Nadir altimeter wave height                         spectral/directional wave spectra

https://odl.bzh/30f2xw1A



CFOSAT derived ocean 
wave spectra (cycloid) 
and along track significant 
wave height overlaid on 
observed surface current 
(streamlines) and 
Sentinel1 SAR data.



Wave current interactions from Sentinel 2
High resolution (10m) optical sensor



Trapped waves

Agulhas current 



Figure 19. Sentinel 2 from march 16, 2019. The red path shows the wave rays as trapped by the surface current 
at a surface current front : the surface current acts as a wave guide.





Observation of wave modification by surface 
current from Sentinel-1 et Jason-2 satellite data



Tâche 2 : Tests du modèle de vague avec 
images satellites Sentinel-1



Tâche 2 : Tests du modèle de vague avec 
images satellites Sentinel-1



Estimation du spectre incident sur imagerie 
SAR



Estimation du spectre incident sur imagerie 
SAR

Sentinel-1 spectrum



Observation of wave modification by surface 
current from Sentinel-1 et Jason-2 satellite data



Observation of wave modification by surface 
current from Sentinel-1 et Jason-2 satellite data



Comparaison des différentes simulations avec 
des spectres Sentinel-1 

Sentinel-1 spectrum



Deterministic model : 17 dec 2015



Stochastic model with random small scale velocities



Deterministic model with Sentinel-1 spectrum

Sentinel-1 spectrum



Stochastic model with random small scale velocities

Sentinel-1 spectrum



Deterministic model avec            Sentinel-1 spectrum

Sentinel-1 spectrum



Sentinel-1 spectrum

Stochastic model avec                Sentinel-1 spectrum


