6 BED ROUGHNESS, FRICTION AND VELOCITY DISTRIBUTION IN
UNVEGETATED AND VEGETATED CHANNELS

6.1 Introduction
The purpose of this Chapter is to discuss one of the most important topics of open channel
hydraulics: what is the friction coefficient –Darcy-Weissbach, Manning or Chezy –in
unvegetated channels and how is vegetation influencing the friction coefficients? The
problem is very crucial just nowadays due to the fact that “Environmentally friendly river
engineering”has received wider acceptance in the scientific community and among
practical engineers as well.

Estimation of the friction coefficients cannot be discussed thoroughly without taking into
account the following topics:
• What is bed roughness ks in unvegetated and vegetated conditions?
• What is velocity distribution in unvegetated and vegetated conditions?
• What is the drag force exerted on vegetation?
• What are the shear stresses in laminar and turbulent flow?
• How can flow layers be classified in unvegetated and vegetated channels?
• What are the shear stresses at the bottom and at the boundary between undeflected or
deflected vegetation in unsubmerged and submerged cases?
• What is the shear stress in the “imaginary wall”between the main channel and the
floodplain? How is momentum transfer, which leads to a so called Reynolds stress,
influencing the conveyance capacity of the main channel in the case that there exists a
floodplain?

The purpose of this material is to cover only the basic phenomena related to evaluation of
bed roughness, friction coefficient, shear stresses, theory of turbulence and velocity
distribution in the channel. Most of the equations shown in this material are definitely
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well-known, and referenced in numerous papers. In this case of unvegetated channels,
velocity distribution, shear stresses and friction coefficient follow the derivation shown by
Liu (2001). In vegetated cases Stephan (2001) has collected in her PhD-thesis a large
number of methods that have been utilised in the derivation of the methods shown in this
material. The material included is not intended to replace the text books. On the contrary,
this should encourage to get acquainted with the theory more thoroughly (ref. Graf and
Altinakar, 1998; Nezu and Nakagawa, 1993).
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