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Application of Multiple Scale Method to
the Study of Hydrodynamics
Chen Hong® Li Damillg@
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Abstract  Starting from Navier-Stokes equation and equation of conservation of mass, multiple scale method
from perturbation theory is drawn into the study of hydrodynamics in line with the characteristics of tidal
current, wave, turbulence and other temporal and spatial sacles. By which all the physical quantities in N-S
equation are decomposed into parts correlated with it and the mean is taken under different scales- A continous
equation of wave and tide coupling under different scales and a momentum equation and a silt equation are
derived for mathematical explaination and discussion. The interaction and the mutual influence of wave and tide
are mathematically explained; and the vertical distribution of sediment concentration under the action of wave and
tide is discussed respectively. As compared with theoretical formula and field data now available, the authors §
results are satisfactory.T hey are conducive to the further study of hydrodynamics and silt transportation.
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