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Deep mesoscale variability due to topographic Rossby waves

Periods of 10-60 days

Deep Gulf stream surface meanders do not extend to the bottom



Gulf Stream is indicated as the obvious source 
of the topographic waves, the precise 
generation mechanism is still unclear. 



Preliminary 
observations
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Scaling and Taylor series to find equation for 𝑢, 𝑣

Combine with 
Continuity

Quasigeostrophic
Vorticity
Equation
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Quasigeostrophic Vorticity Equation

........................................ Rigid lid

.......... No normal flow through bottom
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Quasigeostrophic Vorticity Equation
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Coupled dispersion relation,
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My thought?
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Equations governing wave and wavenumber,

𝛾! are the environmental factors. It contains ℎ (water depth), 
∇ℎ (bottom slope), and 𝑁 (Brunt-Vaisala frequency)

Quasigeostrophic Vorticity Equation



Simplified System

Spline fit to a filtered bathymetry Spline fit to buoyancy frequency versus depth







Dispersion relationships at four locations



Dispersion relationships at four locations



Forward solution of the model at two different locations



Potential Vorticity



Conclusions
40-day topographical Rossby waves occur in regular bursts off Cape Hatteras

Provided evidence for the Gulf Stream energy radiation mechanism

Bursts of these meandors are associated with large-scale transitions in the 
position of the Gulf Stream

Unanswered questions: What triggers the 
bursts and what determines their period?


