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•   Wave solutions in a rotating 

ocean 

•  The β-effect 

•  Planetary waves 

Ωκεάνια κύµατα 
παρουσία περιστροφής 
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Basic equations for ocean 
waves in the presence of 
rotation (f-plane) 
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We can simplify the solution of the problem for wave propagation in a 
channel (bounded solutions). 

where υ=0 at 0,L  
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Using the boundary conditions (at the channel walls) in (B) 

The dispersion relation becomes: 
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Inertial oscillations 

Poincare waves 

Kelvin waves 
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Solving the problem close to a wall has a 
special solution (Kelvin solution): The wave 
can propagate along a wall boundary (where 
the perpendicular velocity is zero on the wall 
… and everywhere in the domain) 
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These are waves with maximum amplitude on the coast (having the 
“wall” on their right/left in the northern/southern hemisphere) and 
decaying exponentially away from the coast.  
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Poincare	waves	in	a	channel	
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Kelvin waves 
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At first order the system can 
approximated by geostrophy: 
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Basic equations for ocean waves in the 
presence of rotation (f-plane) 
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Substituting in the equations of motion: 
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Dispersion diagram 
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Wavepacket reflection on the 
western boundary 
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Topographic waves (f-plane) 
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Basic equations for oceanic waves in the presence 
of rotation (f-plane) and topographic influence 
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κυµατική λύση: 
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Βόρειο ηµισφαίριο: Μικρά βάθη στα δεξιά 
 
Νότιο ηµισφαίριο: Μικρά βάθη στα αριστερά 
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Αναλογίες	και	
μηχανισμοί	
πλανητικών-
τοπογραφικών	
κυμάτων	
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OBSERVING OCEAN WAVES 




