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Experiment on evolution characteristics of internal
solitary wave of depression over step topography

QU Ziyun, WEI Gang, DU Hui, JING Shuyi, WANG Xinlong
(Institute of Meteorology and Oceanography, PLA University of Science and Technology, Nanjing 211101, China)

Abstract: Through laboratory experiments of the evolution of an internal solitary wave (ISW) of depression over
step topography in a large stratified fluid tank, the propagating characteristics of the ISW along the mutation
topography of the seabed of the South China Sea were studied. The process of the interaction of the ISW and the
step topography was shown using layered dye-injection techniques and its structure was quantitatively measured with
multi-point combined conductivity-probe arrays. The results show that mutation topography can lead to an amplitude
increase of the ISW near the step and cause the waveform to steepen. Further, dynamic phenomena, such as the

trail wave train and polarity reversal, are generated.
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Fig. 2 Profiles of ISW at four positions when h,/h,=10/70
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Unsaturated zone aquifer’ s impact on tidally-induced groundwater fluctuations

CHENG Bochao', LUO Zhaoyang', YAN Jiawei', KONG Jun'~
(1. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China
2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University ,
Nanjing 210098, China)

Abstract; Concerning the phenomenon of tidally-induced groundwater fluctuation in a coastal aquifer, based on the
new Boussinesq equation derived by Kong et al., the function express and composition of the wave were analyzed
using the perturbation method. Analytical research on the influence mechanism of a tidally-induced high-frequency
groundwater wave affected by the unsaturated zone aquifer was conducted. The results indicate that, after the
groundwater wave propagated into the coastal aquifer, the dominant frequency amplitude decreased exponentially,
and the smaller the hydraulic conductivity was, the larger the decay rate of wave energy was. Besides, under the
nonlinear effect, a high-frequency wave was generated during the wave propagation process, and the wave energy
transformed from a low-frequency wave to a high-frequency wave. Numerical experiment results show that the
increase of unsaturated water holding capacity, the decrease of thickness of the unsaturated zone, and the decrease

of porosity of soil promote the formation of a high-frequency wave.

Key words: Boussinesq equation; perturbation method ; unsaturated zone aquifer; groundwater fluctuation
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