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Abstract

= Introduction:

Researchers have performed many Experimental and theoretical studies to
estimate river-stage-discharge curves using the manning roughness coefficient. In
natural rivers, in flood conditions, with increasing flow rate, water flows out of
the central canal through the floodplains, thus the shape of the river and roughness
coefficient change.

Methods:

In this research, nine laboratory models and six natural rivers data were used to
examine the accuracy of different Divided Channel Methods, DCMs, of rivers’
stage-discharge formulas to calculate the roughness. The cross section of rivers
along the route would change significantly, therefore, the method with the least
sensitivity to cross-sectional shape changes has the more generalizability. In the
process of this research, the Manning coefficient was calculated using different
methods and various laboratory data.

Findings:

After reviewing the results of the different DCM methods, SC-SEV, SC-SIV, SC-
SIH techniques were found as the less sensitive methods to cross-sectional
changes to determine the roughness coefficient.
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Extended Abstract

Introduction

Many experimental and theoretical studies
have been carried out by researchers
considering the Manning's roughness
coefficient in rivers to estimate the head-
discharge curve. In addition, in natural
rivers, in flood conditions, with the increase
in flow rate, the water flows out of the main
channel through the floodplains, as a result,
the cross-sectional shape of the channel
changes and causes a change in Manning's
coefficient. Therefore, in this research, by
examining different methods of calculating
Manning's roughness coefficient, we have
tried to introduce a method that has the least
sensitivity to changes in the shape of the
section. Based on this, the method that has
the least sensitivity to changes in the shape
of the section has more generalizability.

Materials and Methods

Flow hydraulics in compound sections is
very complicated due to the momentum
exchange between the main channel and
floodplains. One of the most common
methods for estimating the flow of rivers
with flood plains and mixed channels is the
Divided Channel Method (DCM). In this
research, using the studies of 9 laboratory
models and 6 natural rivers, and also using 6
methods SC-SEV, SC-SEH, SC-SED, SC-SIV,
SC-SIH, SC-SID, which assume dividing lines
horizontal, vertical and diagonal separation
of the main channel and flood plains, the
roughness coefficient was calculated for
laboratory channels and natural waterways.
Geometric specifications of laboratory
models and natural rivers were also
available. In the process of this research,
Manning's coefficient has been calculated
using different methods and various
laboratory data. Also, to check the change of
the roughness coefficient compared to the
changes of the cross section, the above 6
methods have been used.

Findings

Considering that the cross-sectional area of
the rivers change significantly during the
flood conditions, on this basis, the method
that has the least sensitivity to the changes
in the cross-sectional shape has more
generalizability. After examining the results
of the above methods, the SC-SEV, SC-SIV,
and SC-SIH methods were found to be less
sensitive to the changes in the cross-
sectional area to determine the roughness
coefficient. The calculations show that in
straight channels with no roughness and
taking only the shape of the section changes,
the coefficient of variation in the SC-SIV
method is lower than all other methods. As a
result, this method is less sensitive to
changes in the shape of the cross-section and
is a suitable option for finding head-
discharge curves with greater
generalizability. This research shows that
the SC-SID method is very sensitive to cross-
sectional changes and cannot be used as a
method for determining Manning's
coefficient reliably. The percentage error
diagrams showed that the SC-SID method is
not acceptable and the SC-SEV, SC-SED, SC-
SIV methods had the average absolute value
of the relative errors equal to 5.84, 6.14, and
6.51% respectively.

Discussion

There are different methods to estimate
Manning's roughness coefficient. These
methods mainly divide the cross-sectional
area of the flow in different ways and finally
Manning's relation is used to calculate Head-
discharge curve. Since the cross-sectional
area of the river can change significantly,
especially in flood conditions, the method
that has the least sensitivity to the changes
in the cross-sectional shape is more
generalizable to natural rivers.

In this research, the range of changes of
Manning's coefficient for laboratory data
was between 0.002 and 0.089, and the data
values of natural rivers are much more than
the models. In addition, in natural rivers,
different Manning's coefficients were
obtained from different methods. And also
as an example of calculations in Weihe River,
different methods gave different Manning's
coefficient results, i.e. SC-SIH method had
the lowest Manning's coefficient and SC-SIV
method had the highest Manning's
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coefficient. ~ Also, the amount of
computational flow error in 9 laboratory
models was calculated by different DCM
methods. Using laboratory data, the effect of
changes in the geometric shape of the cross-
section on Manning's coefficient was
investigated, and finally, among the
conventional methods for calculating the
Manning's coefficient, the method that had
the least sensitivity to the changes in the
cross-section shape was identified.

Conclusion

It was found that the coefficient of variation
in straight channels without roughness in
SC-SIV method was lower than all other
methods. As a result, this method was less
sensitive to changes in the shape of the
cross-section SEV, SED, SIV methods had
better results in estimating Manning's
coefficient, and SC-SID method provided
unacceptable results and it was highly
sensitive to cross-sectional area changes.
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