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An interesting feature of internal waves in the South 
China Sea is the characteristics of type-A and type-B 
waves, which were rst proposed by Ramp et al. in 2004, 
they divided the observed internal solitary waves into 
two types, namely type-A wave that appears as multiple 
waves and arrive per 24 hours, and type-B wave that 
sometimes appears as a single wave and arrives per 25 
hours.Scholars have different views on the generation 
time and location of type-A wave and type-B wave. In 
order to take the research further, a series of numerical 
simulation experiments and analysis of in-situ 
measurements and SAR data were conducted.

INTRODUCTION
This paper uses the Massachusetts Institute of Technology's atmospheric circulation model 
(MITgcm) to simulate the generation of internal waves in the South China Sea and the analysis 
of the generation mechanism of type-A and type-B waves. Terrain conditions are derived from 
GEBCO data, model boundary conditions are from TPXO dataset, and WOA13 data are used for 
stratication conditions.

DATA&MATHODS

South China Sea

Luzon Strait

The gure below shows the results of the experiment on the selected Radarsat-2 image. At this 
moment, the spatial position of the internal wave in the SAR image coincides with the position 
of the internal wave in the temperature eld diagram of the model result.

The gure below shows the 
comparison between the model 
results and the in-situ measurement 
data measured by the internal wave 
submarine buoy observation 
network in June 2011.

The generation time of internal waves can be traced 
back using Hovmöller diagrams. It can be observed 
that type-A wave, at the moment of maximum 
eastward tidal ow, is generated over the eastern 
ridge of the double-ridge structure. When both the 
diurnal and semi-diurnal tidal components are 
relatively strong, type-B wave, during the time of 
maximum eastward tidal ow, is generated over the 
western ridge of the double-ridge structure.

Disturbances originating from the eastern ridge 
converge at the western ridge, resulting in the 
generation of type-B wave during the next 
maximum eastward tidal ow.

RESULTS RESULTS

A study employs MITgcm to simulate the 
generation of internal waves in the SCS and 
analyze the mechanisms underlying the formation 
of type-A and type-B wave. By comparing with 
Radarsat-2 remote sensing imagery and in-situ 
measurement data, it is evident that this model 
effectively replicates the generation and 
propagation of internal waves in the SCS. Type-A 
wave is generated at the moment of maximum 
eastward tidal ow over the eastern ridge of the 
double-ridge structure, while type-B wave is 
generated during the time of maximum eastward 
tidal ow over the western ridge. The formation of 
type-B wave in this scenario is associated with 
disturbances originating from the eastern ridge.disturbances originating from the eastern ridge.
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Alford, M. H., Lien, R.-C., Simmons, H., Klymak, J., Ramp, S., Yang, Y. J., Tang, D., & Chang, M.-H. (2010). Speed and evolution of nonlinear internal waves transiting the South China Sea. Journal of Physical 
Oceanography, 40(6), 1338–1355
Buijsman, M. C., Legg, S., & Klymak, J. (2012). Double-ridge internal tide interference and its effect on dissipation in Luzon Strait. Journal of Physical Oceanography, 42(8), 1337–1356.
Huang Xiaodong. (2013). Research on the spatial distribution and temporal variation characteristics of solitary waves in the South China Sea. Ocean University of China.
Jackson, C. R. (2009). An empirical model for estimating the geographic location of nonlinear internal solitary waves. Journal of Atmospheric and Oceanic Technology, 26(10), 2243–2255.Jackson, C. R. (2009). An empirical model for estimating the geographic location of nonlinear internal solitary waves. Journal of Atmospheric and Oceanic Technology, 26(10), 2243–2255.
Ramp, S. R., Tang, T. Y., Duda, T. F., Lynch, J. F., Liu, A. K., Chiu, C.-S., Bahr, F. L., Kim, H.-R., & Yang, Y.-J. (2004). Internal solitons in the northeastern South China Sea. Part I: Sources and deep water 
propagation. IEEE Journal of Oceanic Engineering, 29(4), 1157–1181.
Vlasenko, V., Guo, C., & Stashchuk, N. (2012). On the mechanism of A-type and B-type internal solitary wave generation in the northern South China Sea. Deep Sea Research Part I: Oceanographic Research 
Papers, 69, 100–112.
Zhang, Z., Fringer, O., & Ramp, S. (2011). Three‐dimensional, nonhydrostatic numerical simulation of nonlinear internal wave generation and propagation in the South China Sea. Journal of Geophysical Zhang, Z., Fringer, O., & Ramp, S. (2011). Three‐dimensional, nonhydrostatic numerical simulation of nonlinear internal wave generation and propagation in the South China Sea. Journal of Geophysical 
Research: Oceans, 116(C5)

REFERENCES


