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where:
v = mean velocity of flow
R = hydraulic radius
S = channel slope
= boundary roughness.
The formula gives  useful approximation: the
higher the value, the rougher the bed and banks.
For example:
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2 Roughness of channel bed and banks
‘Asiver flowing between banks composed of coarse
‘materia with numerous protrusions and over a
bed of arge, angulas rocks (Figure 3.18) meets
with more resistance than a iver with coesive
clays and sl forming ts bed and banks.

Figure 3.19 shows why the velocity of  moun.
tain stream i less than that of a owland river. As
bank and bed roughness Increase, so does turbu-
Lence. Therefore a mountain stream s lkely to
pick up loose material and carry it downstream,

Roughness s difficult to measure, but
Manning, an engineer, calculated a roughness
coefficient by which he Interrelated the three
factors affecting the velocity of a river. In his
formula, known as ‘Manning’s N
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