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ABSTRACT

Understanding the morphodynamics of river junctions is an important part of fluvial
geomorphological studies that were provided suitable conditions to measure erosion and
sediment changes at the junction of Dinver and Gamasiab rivers by the occurrence of floods
in April 2019. Due to the complexity, 3D numerical simulation is not cost-effective, and one-
dimensional models, also, have some errors. For this reason, the use of two-dimensional
models can be useful. Therefore, the SRH-2D model was used to investigate the effect of the
flood on the morphology of the confluence of the Dinver River to Gamasiab. To study the
morphological changes in the study area, elevation position and topography was mapped in
two stages before and after the flood and also a granulometric experiment was performed.
Due to the fact that the SRH_2D model does not have the ability to network, the required
mesh was prepared using SMS software and the output file of the model was saved in
TECPLOT format. The results showed that in a flood with a 35-year return period of the
Dinver River to Gamasiab junction, with a meander- meander junction at a 40-degree angle,
bed erosion in the downstream part of the junction begins to occur early in the onset of
flooding and gradually expands to the upstream. However, sedimentation occurs shortly after
the peak of the flood in the stagnation zone and then growing the spurs as the flood decreases,
and developing the outer arch of the Gamasiab River as at the flood goes to end.

© the Author(s).

Publisher: University of Sistan and Baluchestan

Extended Abstract

1. Introduction

part, called the avalanche face at the mouth of the
junction, a central deep scour hole and a bar in the

The dynamics of rivers depend on two variables,
flow and sediment regimes, which are known as
driving forces, and river channels create their shape
with the adjustments they make to them. In the river
junction, complex patterns of flow and sediment
transport are formed, which show the distinct
morphology of the bed with three elements: a steep

separation zone in the lower connection corner. The
most important factors that control the function of
these processes are the junction angle and the flow
ratio between the main and tributary channels.
Despite these studies, they have not yet revealed
what changes in the general shape of the landforms
of the junctions occur with the changes in the above
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parameters in the nature. In this research, an attempt
has been made to select a river with a meander
junction to meander to investigate the changes that
occur in its channel and landforms using the SRH-
2D method and at the same time, it should be
determined how successful the mentioned model
can be in predicting these changes. Therefore, the
flood of 2019 allowed to model the geomorphic
changes of the river channel at the junction of the
two rivers Gamasiab and Dinver , which have the
same meandering pattern, and to measure accuracy
of the model by subsiding the flood.

2. Methods and Material

The research area is the junction of two rivers,
Gamasiab and Dinver , near Biston in Kermanshah
province. Both of these rivers have a meandering
state at the junction, in such a way that , Dinver
river at the end of its meandering arc enters to
Gamasiab meandering arc with an angle of 40
degrees. The average daily discharges are 6.85

m3/s in Gamasiab river and 6.01 m3/s in Dinver

river which reached 696.9 m3/s and 198.7 01 m3/s
respectively in the flood of April 2018.

To carry out this research, first, a selected reach
from the junction of the Dinver to Gamasiab rivers
was mapped using the digital Total Station. Also,
for the grading and morphometry of bed sediments,
samples was collected from the bed and banks of
the rivers including their position recording by
GPS device, then the granulometry was performed
on the collected samples.

After confirming SRH-2D model capacity for flow
and sediment simulation, various models including
mesh size, boundary conditions, appropriate
roughness coefficient, sediment transport equation
were defined as follows: size of the meshes in SMS
software 3471 cells and 3023 nodes; flood entering
the area of the confluence of Gamasiab and Dinver
rivers for 208 hours from 2019/03/30 to 2019/04/07
as the wupstream boundary conditions; the
relationship between the discharge flow and the
sediment discharge as the sediment flux; the rating
curve constructed based on Manning's equation as
the downstream boundary condition; Strickler's
equation (1923) was used to determine Manning's
coefficient and Parker's model was used to calculate
the sediment capacity.

3. Results and Discussion

The results of the SRH-2D model output showed
that there are many changes in the cross-section at
the junction of Dinver and Gamasiab due to the
non-identity of the bed and bank materials. In the
corner of the tributary, the minimum flow depth can
be seen in the separation zone. As the flow enters in
to the main channel from the secondary channel and
the flow interferes, the velocity vectors in the main
channel are diverted to the left side of the main
channel, and when the flow passes through the area
of the maximum erosion rate, intersection occurs in
the bed and the depth of the flow increases. The
decrease in the depth of the flow in the distance of
50 to 70 meters from the river bank is caused by the
advance of the tributary mouth bar (in the
stagnation area) on the river bottom towards the
downstream side, which causes the bed level to rise
and as a result, the depth of the flow decreases.

In general, the zoning of the flow velocity shows
that the flow velocity values are always higher in
the inlet branch of Gamasiab compared to Dinver ,
and the maximum velocity value is after joining the
flow of both rivers at the downstream of the
junction of the rivers and in terms of time in 90
hours occurs after the start of the flood . Along the
middle profile of Gamasiab, the velocity increase
starts from a distance of about 300 meters from the
beginning of the junction, and after 60 meters, it
reaches its maximum value, and then there is a
slight decrease until the end .

In the middle axis of Dinehor river, the bed was
eroded up to a distance of 200 meters from the
intersection until 90 hours after the beginning of the
flood, but from this distance and after 60 hours, the
bed reached a state of equilibrium and only minor
changes are observed in it. From 90 hours
onwards, that is, after the peak of the flood has
passed, sedimentation can be seen in the first 170
meters of the reach. This shows that the maximum
movement of bed sediment load does not occur at
the same time as the maximum flood discharge and
is associated with a time delay after that.
Similarconditions can be seen in the axis of
Gamasiab channel; with the difference that after the
peak of the flood, relatively more sedimentation
occurs at the entrance and middle of the channel at
a distance of 0 to 170 meters; In such a way that
after 208 hours, a sudden advance of the sediment
spur has occurred in the bed.
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4. Conclusion

The results of this research showed that firstly, the
SRH_2D model offers a good insight in relation to
the channel bed changes during floods. Secondly, in
a flood with a return period of 35 years, the junction
of the Dinver to Gamasiab river, which enters a
meander at an angle of 40 degrees into another
meander , because of the increase in the flow rate
in the main channel and also the formation of the
flow separation area downstream of the junction,
the flow velocity has increased rapidly due to two
main reasons (increase in discharge and decrease in

cross-sectional area) and the morphology of the
junction area, especially the river bed, has
undergone drastic changes. The most changes occur
after 80 hours from the beginning of the flood and
mainly occur downstream of the confluence. Such
changes that occurred in a time of 208 hours do not
seem to occur in a long time with normal flow.
Therefore, severe floods should be expected for the
development of stagnant areas and separation of the
flow, as well as the deepening of scour holes.
Keywords: Fluvial geomorphology, River confluence,
Bed morphology, Flood, SRH-2D model.
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