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•  Single-shallow layer dynamics 

•  Vorticity  

•  Reduced gravity models 
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Single-shallow layer dynamics 

Large scale, ocean interior and inviscid flow (for simplicity) 
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Hydrostatic approximation is valid
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Using the momentum equations (and u,υ independent of z):  
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substituting: 
Shallow Water  
Momentum  
Equations 
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Shallow-water 
equations 

(single layer model)	  

The right-hand side of this equation is independent of the vertical 
coordinate z (η=f(x,y)). Thus, if the flow is initially independent 
of z, it must stay so.The velocities u and v are functions of x, y 
and t only. 
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Shallow water geostrophic approximation: 

∂η
∂t
+H ∂u

∂x
+
∂υ
∂y

"

#
$

%

&
'= 0

υ =
g
f
∂η
∂x

yf
gu
∂

∂
−=

η

η
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Vorticity (στροβιλισµός) 
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using (3):  
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Potential Vorticity (δυναµικός στροβιλισµός) 
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Reduced gravity models 
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