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Bathymetry of the South China Sea([Smith and Sandwell, 1997])
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Model setup

» MIT general circulation model (MITgcm);

» Primitive equations with fully nonlinear,
non-hydrostatic terms;

» 2D modeling;

» High spatial resolution: 250 m and 10 m in
the horizontal and vertical directions,
respectively. i




Parameterization Scheme:

The Richardson number-dependent
parameterizations (Pacanowski and Philander,

1981) and the scheme by Leith (Leith, 1996) are
used.

Model forcing:
zonal direction F, =UH,/H(Xx, y)ocos(ct)
meridional direction F, =UH,/H(x,y)fsin(ct)

are added to the zonal and meridional momentum .=
balance equations as the external forces. v, <« %




Topography
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Stratification

(a) Salinity (b) Temperature T
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a) Generation process of ISWs
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Four snapshots at different time
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b) Generation mechanism of the ISWs

» Two non-dimensional parameters that classify
generated baroclinic tides over varying bottom
topography by barotropic tidal should be
considered : Fr=kU,/o

(1) Izaude number :

a: Fr<~1 unsteady lee waves

b: gr~1 baroclinic tides

C: mixed tidal-lee waves

In our modelling domain, it has the value in the &
order of unit around the sill b (=0.6) and 511145 ~Ne




) dh / dx
(2) The slope parameter: '~ Jo-1)/(N-o)

[SWs are not generated when the topography
slope is less than critical value even when the

Froude number is close to one (Shaw et al,,
2009)
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C) Scrutlny of the ISWs
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Fragment A : a well-developed packet of solitary waves. 5
Fragment B : a developing packet of solitary waves of 5
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Fragment C : well developed second-mode 1rreguTar waves
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a) Beam paths are calculated from the
initial stratification.

A: reference experiment

B: sill a removed

C: both sill a and sil
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The barotropical tidal forcing
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Conclusions

1. The generation of internal waves in this area is
subject to mixed lee wave

2. The ISWs on the west side of these sills are
generated from both sill b and sill ¢, while the sill a
only acts as the role of intensifying nonlinearity of
these internal waves and generating higher
internal wave modes.

3. The ISWs on the east side of these sills can only be
generated from sill c.

4. The stratification, tidal component and the i
strength of the barotropical tidal forcing has « 4 )
influences on the generatlon internal waves. r_J R




Thanks for your attention!
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