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Abstract

Manning's coefficient is one of the main factors that lead to energy loss in
channels and rivers which have a very important role in water level in cross-
sections of rivers. There are several methods that suggested by various researchers
for estimating Manning's coefficients which are mostly based on experimental
tests. In river hydraulic, flow resistance or Manning's coefficient is changing
because of bed mobility. In this case, a flow resistance formula cannot be used
directly without any information about changes of flow resistance coefficient, in
different situations of flow and sediment processes. Babolroud- River of
mazandaran selected for this study. So, results of various empirical methods
obtained to find out this coefficient using field survey and characterization of
rivers such as cross-sections, soil materials of river bed and banks, then results
compared with observed and simulated data of river flow. According to the
obtained results, koven's method, which has the lowest relative error percentages
of 6.17% and 3.46%, and also the lowest root means square error of 2.7 and 3.2,
respectively, in Pashakola and Quran Talar hydrometric stations, is suggested as
the best method for estimating Manning's coefficient in this river. After kowen's
method, Jarrett's method with relative error percentage of 10.11% and 5.41%, and
also the root means square error of 4.5 and 4.5, respectively, is chosen as the
second method for determining Manning's coefficient in Pashakola and Quran
Talar hydrometric stations.

1. Introduction

The study of resistance to flow in open channels as well as rivers has a long history, and applying those

studies on a river or channel with specific properties in order to manage the river is a necessity. An

optimum and proper foresight of resistance to flow has a direct impact on the estimation of river flow

rate, which is one of the most important factors in a decision of hydro-project developments. Manning's

coefficient is one of the main factors that lead to energy loss in channels and rivers which have a very

important role in water level in cross-sections of rivers. There are several methods that suggested by

various researchers for estimating Manning's coefficients which are mostly based on experimental tests.

In river hydraulic, flow resistance or Manning's coefficient is changing because of bed mobility. In this

case, a flow resistance formula cannot be used directly without any information about changes of flow

resistance coefficient, in different situations of flow and sediment processes.
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2. Materials and Methods

Babolroud- River of mazandaran selected for this study. Babolroud River is one of the main rivers of
the Caspian Sea basin, which is bounded from the north by the Caspian Sea, from the east by the Telar
river basin, from the south by the northern slopes of the Alborz Mountains, and from the west by the
Haraz river basin. In order to carry out this research, first the required parameters for this research were
identified, then a number of required variables were collected at the location of Quran Talar and
Pashakola hydrometric stations through the regional water company of Mazandaran province, and a
number of others such as the granulation curve of the bed material by sampling from the bed and the
relevant experiments were prepared. By conducting an experiment to determine the relative density of
sediment grains, the value of Gs was obtained. Babolroud River is in the category of rivers with sandy
bed in the range of Pashakola and Quran Talar hydrometric stations.

3.  Results

Since the relationships presented around the calculation of the Manning's coefficient for each river need
to be recalibrated and require the development of newer relationships if needed, in this study, different
relationships were investigated according to the geometrical and hydraulic parameters taken. In order
to achieve the goals of this research, first by using the information measured by the regional water
company of Mazandaran province, the Manning's coefficient using Manning's formula and the data of
velocity, slope and hydraulic radius in Pashkola and Quran Talar hydrometric stations respectively 0.05
and 0.045 was obtained. A group of relations in estimating Manning's coefficient depend only on the
characteristics of the diameter of the bed particles. According to the real value of Manning's coefficient
in this river, the experimental relations could not have a proper estimate of the roughness coefficient.
The reason for this difference can be expressed as these empirical relationships consider only one
roughness factor of sedimentary materials to estimate the Manning's coefficient. Also, the accuracy of
sampling from the river bed and wall in order to prepare the grading curves has an effect on the low
accuracy of the results of the experimental methods.

4.  Discussion and Conclusion

According to the obtained results, koven's method, which has the lowest relative error percentages of
6.17% and 3.46%, and also the lowest root means square error of 2.7 and 3.2, respectively, in Pashakola
and Quran Talar hydrometric stations, is suggested as the best method for estimating Manning's
coefficient in this river. After kowen's method, Jarrett's method with relative error percentage of 10.11%
and 5.41%, and also the root means square error of 4.5 and 4.5, respectively, is chosen as the second
method for determining Manning's coefficient in Pashakola and Quran Talar hydrometric stations.
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