








Time series of form drag
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Spatial integral of 
pressure anomalies at 
every time step gives 
a time series of form 
drag
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Large peaks of 
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strong flood tides



Drag coefficients in models
In a 5-km grid cell: 
 > without Three Tree Point, 
    just frictional drag
 CD = 3x10-3

 
> with Three Tree Point,
    frictional and form drag
 CD = 3x10-2

 
>>> Drag is 10x higer with   
        form drag than just   
        with frictional drag

5 km

5 km



Conclusions
• Bottom pressure sensors (PPODs) can be used to         

directly measure form drag on under-sea topography.

• At Three Tree Point, the internal fluctuations of density 
surfaces make up about half of the total form drag.

• The form drag at Three Tree Point is significant enough 
to raise the frictional drag coefficient in a model          
by 10 times its original value.

Using bottom pressure measurements, we have made a 
step towards better form drag parameterizations.


