Geophysical Research Abstracts, Vol. 7, 00828, 2005 ‘x
SRef-ID: 1607-7962/gra/EGU05-A-00828 GG

© European Geosciences Union 2005

Surface wave generation and variability in a field of
non-stationary inhomogeneous current

V.V. Bakhanov, V.I. Kazakov, O.N. Kemarskaya

Institute of Applied Physics RAS, Nizhny Novgorod, Russia (bakh@hydro.appl.sci-nnov.ru /
Fax: 7-8312-365976)

Generation and spatial-temporal variability of surface wave in the field around a sub-
merged non-stationary moving sphere was experimentally studied in laboratory tank.
Unlike the earlier conducted experiments [1] the frequency range of sphere oscilla-
tions was expanded. Besides, the parameters of experiment were selected so that to
examine independently the cases, when the resonance condition is fuffillety =

0.25,U is the average velocity of the sphere motifris the variation frequency of the
sphere motion parameters) and when the reduced Froude niétnbeF'r+Q+/h/g,
whereF'r = U/¢gTL, h is the average depth of the sphere submersion, is close to
unity.

Experimental investigations of the sphere motion non-stationarity influence on trans-
formation of background surface waves generated by the wave maker are carried out
for their four frequencies: the group velocity of surface waves is less than the sphere
motion velocity, close to it and for two values of the surface wave frequency - more
than the sphere motion velocity.

An optical system for recording surface wave slopes [2] and a contact device - a string
wave recorder were used to record surface wave parameters. Comparison of obtained
results is performed.

Both the previously theoretically predicted generation of surface waves in the reso-
nance case and excitation of surface waves in the case when the reduced Froude num-
ber is close to unity are confirmed in the experiments. In the first case as time grew,
the surface wave amplitude was approximately constant, while the wave perturbation
region extended, in the second case, vice versa, the surface wave amplitude increased
with conservation of spatial sizes of the wave perturbation region.



In the regimes of the sphere motion, when surface wave generation was not observed,
variability in the sphere motion velocity and depth slightly affected the transformation
character of background surface waves generated by the wave maker in the field of its
non-uniform streamlining. In the rest of the experiments we, evidently, have a super-
position of surface waves generated as a result of the sphere motion non-stationarity
with background surface waves; thus the picture of surface anomalies changed.
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