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Deep Gulf Stream

Periods of 10-60 days
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Deep mesoscale variability due to topographic Rossby waves

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.
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Inverse Ray Tracing Model

2
E [pxx +pyy t (ﬁ) pzz] + Bpox =0



Inverse Ray Tracing Model

u 1

X-mom 8_t_ fov - ,80917 = - p_Opx + YUyy
ov 1

y-mom = + fou — Boyu = — gpx T YVyy

z-mom () = D, — p’g

Scaling and Taylor series to find equation for u, v

9]

ot

Combine with
Continuity

ou; Jdvy; Jw,

contin. + + =0
dx  Jdy 0z
Quasigeostrophic
Vorticity
Equation

fo)
[pxx +pyy t (ﬁ) Dzz| + Bpx =0



Inverse Ray Tracing Model

Quasigeostrophic Vorticity Equation

9]

2

N

f
%[pxx + Dyy + (_0) Dzz| + Bpx =0




Inverse Ray Tracing Model

Input solution for pressure as,
Quasigeostrophic Vorticity Equation
a 2

p = A(Z)ei(kx+ly+wt)
fo
a[pxx + pyy + (ﬁ) Dzz| + Bpx =0

Boundary Conditions

)
S P2=0@z=0

0 N?
Epz = f_O(pxhy - pyhx) @z=—h



Inverse Ray Tracing Model

Quasigeostrophic Vorticity Equation

d fo)
a pxx+pyy+(ﬁ> Dzz| + Bpx =0

Boundary Conditions

)
S P2=0@z=0

0 N?
Epz = f_O(pxhy - pyhx) @z=—h

Input solution for pressure as,

p= A(Z)ei(kx+ly+wt)

Coupled dispersion relation,

e 0
o= (104 + 2)(2)

N2
o tanh(Ah) = — (kh, — lhy)
Wjo

My thought?

Bk
(’%)2 — (k2 + 12)

N2 ( kh, —lh,
w =
fo \4, tanh(4,h)




Inverse Ray Tracing Model

Input solution for pressure as,

Quasigeostrophic Vorticity Equation

d fo)
a pxx+pyy+(ﬁ> Dzz| + Bpx =0

p= A(Z)ei(kx+ly+wt)

Coupled dispersion relation,

Bk
w = >
()~ g+ )
Boundary Conditions N
%pzz()@Zzo _NZ( khy —lh
fo \4, tanh(4,h)

0 N*?

9t Pz = f—o(pxhy ~Pyhy) @z = =h Equations governing wave and wavenumber,

Dx _ Jw _

Dt ok 9
Dk_ awv
Dt_ 6)/1 yi

y; are the environmental factors. It contains h (water depth),
Vh (bottom slope), and N (Brunt-Vaisala frequency)
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FIG. 8. Features of the 40-day Rossby wave along the ray
path denoted by the asterisk in Fig. 7 (note: choosing any of
the rays in Fig. 7 gives comparable results): (a) wavelength
2x/1k|; (b) vertical trapping scale 1/), (solid line), bottom
depth (dashed line); (c) group velocity; (d) bottom slope; ()
Brunt-Viiisala frequency &; (f) ratio of topographic 4 to plan-
ctary f (solid line), the dashed line is the value 15 and (g) zonal
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length 2x/k (solid line). The dashed line is the wavelength
of the most frequently occurring meander in the Gulf Stream.
The shaded band marks the region over which the two curves
match.
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Unanswered questions: What triggers the
bursts and what determines their period?



