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Dispersion relationship of IWs under the
strong shear (Eqgs by Whitt & Thomas 2013)

Latitudinally uniform geostrophic flows

Equations of ageostrophic
components (x-z plane)
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Assume a plane-wave solution exp{i(kx+mz—-wt)}  *Dispersion relationship is modified

and solve five algebraic equations

Dispersion relationship

o = \[F? -2 (3v,/6z) (k/ m)+N?(k? / m?)

where F=/f(f+av,/ox)
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Observations:
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Underway CTD transect (OH line)
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Validity

Plane-wave assumption is valid for
wave scales << mean flow scale,

while analytical and numerical solutions are
consistent for IWs with scales < mean flow scale
(Kunze 1985; Whitt and Thomas 2013)
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Applicability

“Internal wave chimney” processes may be
valid for IWs < front scale (10-30 km)

Costal currents around the shelf edge with the coast
to their right (left) in the N. (S.) Hemisphere

Coastal currents in PICES region?




Take-home message

1. Submesoscale front is developed between Tsushima WC
and Oyashio from sulbsurface to the bottom



Take-home message

1. Submesoscale front is developed between Tsushima WC
and Oyashio from sulbsurface to the bottom

2. Minimum frequency for IWs is lowered by strong
vertical shear of geostrophic velocity along the front



Take-home message

1. Submesoscale front is developed between Tsushima WC
and Oyashio from sulbsurface to the bottom

2. Minimum frequency for IWs is lowered by strong
vertical shear of geostrophic velocity along the front

3. By trapping IWs within the strong shear band, “Internal
Tide Chimney” mechanism intensify vertical mixing along
the front, which may be responsible for high
productivity in this area even during summer




Take-home message

1. Submesoscale front is developed between Tsushima WC
and Oyashio from sulbsurface to the bottom

2. Minimum frequency for IWs is lowered by strong
vertical shear of geostrophic velocity along the front

3. By trapping IWs within the strong shear band, “Internal
Tide Chimney” mechanism intensify vertical mixing along
the front, which may be responsible for high
productivity in this area even during summer

Reference

Itoh et al (2016, Journal of Oceanography, 72(1)

= Special section: Oceanographic observations after the
2011 earthquake off the Pacific coast of Tohoku)
https://rdcu.lbe/968




Salinity & velocity @50m & 100m
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UV transect (shipboard ADCP)
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ADCP Shear & characteristics of M2 IWs
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