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Accepted: design of alluvial channels. Since most of these equations were created based on
May 8, 2024 the information obtained from certain geographical areas, they cannot be used for
Available online: all areas. It is necessary to check the regime equations for that area before use and
October 13, 2024 after evaluation. Therefore, in this research, different regime equations have been

evaluated in the alluvial channels of Mazandaran province in order to introduce
the most suitable regime equation for the region. Lacy, Blanche, Simmons and
Alberston and Zand Parsa and Javan equations were evaluated in this research.
Data on flow rate, velocity, cross section, water surface slope, water depth, water
surface width, concentration and size of bottom and wall particles were collected
and different regime equations were analyzed using the obtained information. To
check the quality of each model, parameters of mean absolute error, mean square
error and error percentage were used. After the qualitative evaluation for the
wetted medium, the equations of Zand Parsa and Javan and Simon and Alberston,
for the hydraulic radius, width of the water surface and flow speed of Simon
Alberston and for the slope of the Blanch equation were found to be appropriate.
The results showed that the equation presented by Simmons and Alberston has
shown a better estimate because it has been investigated for channels with
different conditions of bottom particle size and sediment concentration. Of
course, the presented relationships of the regime equations have faced doubts in
different places, because the sediment load and other effective factors vary greatly
from one place to another. For this reason, a series of proposed equations for the
design of alluvial channels for the studied area have been presented.
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1. Introduction
In recent decades, alluvial channels have received a lot of attention and many studies have been

conducted to design and evaluate their stability. In alluvial channels, in addition to the free surface of
the flow, the wall is not confined and they change based on the prevailing hydraulic conditions. The
criteria for designing stable canals are that the entering sediment is kept in suspension and the flow
velocity should not be higher than the critical value, which could erode the bed or bank materials, and
should not be low to allow the suspended sediment particles to settle along the channel bed. The most
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important parameters for determining channel stability are its top width, average flow depth, flow
velocity, and slope. Therefore, efforts to understand the sustainability concept and present hydraulic
geometry relations have been made. Regime theory includes many empirical relationships that are
generally suitable for information obtained from specific geographical areas and its coefficients can be
re-determined in each area. For this purpose, in this study, the actual performance of alluvial channel
design equations was investigated in terms of accuracy and reliability by examining these formulas with
measured data, in the case of the study, and in the best way, the equation for the design of alluvial
channels was done according to statistical analysis.

Materials and Methods

In this research, different regime equations are evaluated in the alluvial channels of Mazandaran
province in order to introduce the most suitable regime equation for the region. Lacy, Blanche, Simmons
and Alberston and Zand Parsa and Javan equations were evaluated in this research. Data on flow rate,
velocity, cross section, water surface slope, water depth, water surface width, concentration and size of
bottom and wall particles were collected and different regime equations were analyzed using the
obtained information.

Results

The attainable results from the field and statistical study for the design of stable canal in region were
presented and the following conclusions are drawn:

After the qualitative evaluation for the wetted medium, the equations of Zand Parsa and Javan and
Simon and Alberston, for the hydraulic radius, width of the water surface and flow speed of Simon
Alberston and for the slope of the Blanch equation were found to be appropriate. The results showed
that the equation presented by Simmons and Alberston has shown a better estimate because it has been
investigated for channels with different conditions of bottom particle size and sediment concentration.
Of course, the presented relationships of the regime equations have faced doubts in different places,
because the sediment load and other effective factors vary greatly from one place to another. For this
reason, a series of proposed equations for the design of alluvial channels for the studied area have been
presented.

Discussion and Conclusion
The results showed that the equation presented by Simmons and Alberston had a better estimate because
the width and depth of the channel were also related to the equilibrium slope in addition to the
dependence on the discharge. This causes these equations to be true for a wide range of alluvial channels
in regime conditions. Regarding the other equations presented, because most of them were case studies
with existing limitations in a certain region, they could not be proposed for the region in the design of
alluvial channels. Simmons and Alberston's equation can also be used with a suitable estimate due to
the fact that some of the limitations of the alluvial channels have been removed. Therefore, it can be
said that whenever the equilibrium slope of the tested area can be used as an independent variable in
the regime equations, the equations show a good estimate.
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