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Abstract  
Horizontal turbulence structures in shallow open channel flows play an important role in predictive studies on sediment and pollutant mixing and transport, water quality, aquatic habitat suitability, and river morphodynamics. As has been discussed by several researchers, an open-channel flow is inherently a dual-structure flow, i.e. vertical and horizontal turbulent structures co-exist in the same flow. Yet, despite the early recognition of horizontal turbulence structures, the literature has been devoted almost exclusively to the study of vertical turbulence, primarily in “deep” flows, and with a special focus on its smaller structures and related inertial and viscous dissipation ranges. The three- and four-range energy spectra reflect this focus, and have been derived to describe the contributions of the eddies ranging in size from a few millimeters to the flow depth pertaining to vertical turbulence. This paper concerns the nature of the energy spectrum in a shallow open-channel flow, having a width-to-depth ratio sufficiently large so that it can be viewed as representative of conditions prevailing in natural rivers. No systematic research has yet been done to describe the spectral behavior of the flow in the comparatively much smaller frequency range encompassing the large-scale horizontal structures. This work rests on a special series of velocity measurements carried out in a 21m-long, 1m-wide, and 0.4m-deep laboratory channel. The flow velocity measurements were carried with a side-looking Son Tek Micro ADV. The energy spectrum of the flow velocity in the longitudinal direction was constructed using the MATLAB Spectrum library function, and a multi-structural energy spectrum has been derived for the flow condition in this study.
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