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Abstract 

The current study experimentally investigates the flow characteristics and temporal 

variations in the sheet flow profile of a non-uniform sand bed channel. Experiments were 

done to explore turbulent structures in the presence of a sheet flow layer with and without 

seepage. The turbulent events, such as stream wise velocity, Reynolds shear stresses, and 

turbulence intensities were found to be increasing and vertical velocity was found 

decreasing with a sheet layer. The presence of a sheet layer also effects the turbulent 

energy production and energy dissipation. All the turbulence parameters with and without 

a sheet layer have also been influenced by the presence of downward seepage. The rate of 

sheet flow movement is increased with seepage, owing to increased turbulence with 

seepage. The current study used wavelet analysis on temporally lagged spatial bed 

elevation profiles obtained from a set of laboratory experiments and synchronized the 

wavelet coefficients with bed elevation fluctuation at different spatial scales. A spatial 

cross correlation analysis at multiple scales, based on the wavelet coefficients, has been 

done on these bed elevation datasets to observe the effect of downward seepage on the 

dynamic behavior of sheet flow at different length scales. It is found that seepage 
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