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ABSTRACT 

A detailed experimental investigation of streamwise variation of turbulence characteristics is car-

ried out in developing and fully developed flow over a fixed rough bed. Experiments are conducted in a 

rectangular flume and keeping flow aspect ratio as 4.07. In this study, instantaneous 3-D velocities were 

measured using a Nortek Vectrino plus downlooking ADV. The characteristics of normalized three dimen-

sional flow velocities, turbulence intensities and Reynolds shear stress have been investigated. In the de-

veloping flow region, the maximum time-averaged streamwise velocity is increasing with increasing 

streamwise distance. The maximum value of time-averaged lateral velocity is occurring in the vicinity of 

the free surface; however the peak value of time-averaged vertical velocity is located either near the bed or 

free surface. Vertical distributions of turbulence intensities in the outer region along the developing flow 

are found to be deviating from the respective trends of fully developed flow. In the developing flow region, 

the negative sign of normalized Reynolds shear stress was observed in the outer layer due to velocity retar-

dation which signifies the existence of dip phenomenon. 
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