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SPATIAL CORRELATION STRUCTURES OF WATER SURFACE
FLUCTUATION AND TURBULENCE IN OPEN-CHANNEL FLOWS
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In this paper, we investigate relations between water surface fluctuations and turbulence structures in open-
channel flows. Examined here are instantaneous velocity vectors and corresponding water surface profiles
measured by a simultaneous image measurement technique. At first, the proper orthogonal decomposition
(POD) of the water surface fluctuations successfully extracts their predominant spatial characteristics that are
represented as sinusoidal wave shapes. Then, by using the modal amplitudes of the POD eigenvectors, we
calculate spatial correlation coefficients between the amplitudes and the velocity fluctuations. The result shows
that there exists a thin surface layer near the water surface in which velocity fluctuations seem to be parallel to the
surface and that there are strong relationships between the water surface fluctuations and the large scale turbulent

structures that have the same longitudinal scale.

Key Words : free surface-turbulence interaction, surface layer, organized motion,
open-channel flow, proper orthogonal decomposition, simultaneous image measurement
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Case || Q (cm3/s) B (cm) H (cm) U(cm/s) | U.(cm/s) I Re (X 104) Re - Fr
1 3.29 30.4 1.53 1149 1.0 502 0.53
2 2.5 25 2.91 34.3 1.78 747 1.0 518 0.64
3 x10° : 2.42 41.3 2.14 447 1.0 517 0.85
4 1.89 52.8 2.67 237 1.0 505 1.23
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