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1. Motivation
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1. Motivation

Statistical analysis of
SAR images from
1995-2001

(Zheng et al., 2007)

Single internal wave
packet (width 2.5 km)
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1. Motivation
Preliminary Study

Bottom topography of the Luzon Strait with schematic
presentation of multiple wave packets and solitary waves.

White rectangle is the model domain L XL =670%134 km?
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Preliminary Study

The tidal dynamics is governed by a superposition of eight
principal tidal harmonics: M2, S2, K1, O1, N2, K2, P1, Q1
(Egbert and Erofeeva, 2002). Zu et al. (2008) have shown
That the model output for eight harmonics is similar to
output with only two of them M2 and K1.
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3D modelling of baroclinic tides using nonhydrostatic MITgcm
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1. Motivation

Observational evidence of A-type and B-type internal waves
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Farmer, D., Li, Q., Park, J.-H., 2009. Internal wave observations in the South China
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1. Motivation
Observational evidence of A-type and B-type internal waves
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Observational evidence of A-type and B-type internal waves

ADCP data at point MP1
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2. Analysis of some historical data: point M
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Analysis of some historical data: Point L
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Analysis of some historical data: Point S7
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Analysis of some historical data: Point A2
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3. MITgcm modelling of A and B internal waves
« Model set-up
e Comparison with observational data



3. MITgcm modelling of A and B waves: Model set-up
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3. Long-term MITgcm modelling of A and B waves: Results
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3. Comparison of the model output with observational data
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3. Comparison of the model output with observational data
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4. Analysis and interpretation of the model results
e (Generation mechanism
e Multi-harmonic solution

« Evolutionary mechanism
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Linear theory prediction for ONE particular frequency o
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Linear theory prediction for TWO tidal harmonics:
semidiurnal and diurnal

Tidal forcing Q=200 m?/sec=const, ridge width - variable
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Superposition of TWO tidal harmonics: semidiurnal and diurnal
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Evolutionary mechanism: steepening and disintegration into ISWs
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5. Conclusions

1.

The amplitudes of ISWs is controlled by the intensity of semidiurnal tidal
harmonics. Much stronger diurnal constituents do not reveal any substantial
Influence on the appearance of ISWs. This effect can be treated in terms of
rotational dispersion.

The role of the diurnal tidal harmonics is in modulation of the generated
internal waves. Diurnal periodicity is introduced into the ISW signal known
as A and B waves. Appearance of A or B type waves is not directly linked
to strong or weak tidal current peaks in the LS.

The MITgcm modelling shows that the number of ISWs in A and B wave
packets varies with neap-spring periodicity with a gradual transition of A
waves into B waves, and vice versa. The arrival time of A and B waves at
observational point varies both for A and B packets depending on the
forcing conditions in the LS.

The effect of A-B-A-B wave transition can be treated in terms of a multi-
harmonic evolutionary mechanism. Generated in the LS semidiurnal and
diurnal internal tidal harmonics freely radiate from the ridge. Being
superimposed, these two progressive waves produce an intermittent
baroclinic signal with large and small wave troughs alternating in space and
time. In the course of nonlinear evolution these large and small wave
troughs steepen and ultimately disintegrate into A and B wave packets.
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