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Abstract

Recc_aived: 2014/07/28 Introduction: Extraction of morphological parameters is the first
Revised: 2015/01/02 : step in order to prevent erosion of walls and destruction of river
Accepted: 2016/05/15 : coastal lands, destruction of bridges and transmission lines, and
: flood control. This study aims to investigate and analyze the factors
affecting the geometric shape changes are the changes of the
meandering rivers.

Materials and Methods: In this study, by comparing the river route
on satellite images in 2000 and 2014 and topographic maps in 2003
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oftE0 : and Google inherited images in 2014, geometric parameters were
27 : determined in terms of stability. The effect of Mulla Sadra Dam
) © construction on the river morphology was analyzed after
=] establishing a logical relationship among all variables. Finally, river

changes in the study area were determined using satellite images

: and topographic maps.
DOI: : Findings and Conclusion: The movement of the river w intense,
10.30495/wej.2021.3567.1185 : and the river transforms a wig pattern into a meander, which is
¢ accompanied by the cutting and development of the curvature of the
meanders, which indicates that the river has changed from a

Keywords: : sinusoidal and torsional state to a developed and severe inverter.
Geometric parameters, : Before the Mulla Sadra Dam construction, the sinusoidal rate was
morphological changes, Kor : low and increased the frequency of the direct pattern, but after the
River, GIS, remote sensing : construction of the dam, the sinusoidal rate increased, which led to

the meandering state of the river.
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AutoCAD software, and the geometric
EXtended AbStraCt parameters of the river were obtained; that
Introduction was done by touching circles on the bends of

Rivers, under the influence of various factors
such as the geology of the area, the
characteristics of alluvial formations, the
hydrological characteristics of the upstream
catchment, the structures in it, and the
stream's hydraulic conditions have dynamic
morphological characteristics behavior.
Therefore, dealing with it must be fully
aware and based on specific rules because
any change, however local, in the structure
of the river will cause a series of new
developments in the broader area.
Consequently, it is necessary to thoroughly
study the morphology of the studied river
before taking any action. Extraction of
morphological parameters is the first step in
order to prevent erosion of walls and
destruction of riverine, coastal lands and
violation of property, prevention of damages

caused by river advance to roads,
destruction of bridges and power
transmission lines, prevention of

destruction of water utilization facilities and
Rivers and filling the dam reservoir, flood
control and reducing life hazards and
flooding of alluvial plain lands, preventing
the intermittent destruction of local
protection of the river wall and improving
and beautifying the river in urban areas. This
study aims to investigate and analyze the
factors affecting the geometric shape
changes in the meandering rivers' changes.

Methods

In this study, first, geometric parameters
(from the criteria of curvature coefficient,
central angle and relative radius of
meanders, and river discharge data) were
determined using 1:2000 topographic maps
in 2003 by the Civil Engineering and
Development Consulting Engineers
Company and Google Earth Images in 2014.
Is) and finally, using Landsat images of 2000
and 2014, the river trend during these years
was defined. To obtain the geometric
parameters of the Kor River in the study
period, first, the topographic maps of the Kor
River were entered into a GIS in 2003 and
converted to a CAD file, and then entered the

the river. After being a digital platform for
Google Earth images, they entered GIS
format in kml format, and after converting it
to Cad format, they entered the Auto Cad
environment, and geometric parameters
were measured on it and compared with the
geometric parameters obtained from 2003.
Finally, the river trend was examined using
Landsat images. The whole field visit period
was performed, also at some points, the bed
sediment was sampled, and samples were
taken from the inlet, center, and outlet of the
studied period. After establishing a logical
relationship between all variables, the effect
of the construction of Mulla Sadra Dam on
the morphology of the river was analyzed. In
these studies, after conducting initial visits
and surveys, the primary studies required to
determine the morphology of the river in the
present conditions and determine the
required maps are performed. The results of
the studies will lead to the presentation of
biotechnical and structural plans to
strengthen and stabilize the river walls and
prevent the destruction of agricultural lands.

Findings

By comparing the relative radii of river
arches, it is observed that in 2003, the
relative radius of the bends of the Kor River
is more than the relative radius of the bends
of the river in 2014. Due to the relative
radius of the study period in recent years, it
is observed that most of the study period
length has a pattern of expansion. In this
situation, the movement of the river bends is
mainly in the lateral direction. By comparing
the central angle in 2003 and 2014, it can be
seen that in most of the river arches during
2014, the central angle has increased
compared to 2003. As it is clear, in 2003, we
have two more bends than in 2014, which
shows that the river is more winding than in
2014. Using two Landsat satellite images in
2000 and 2014, it was found that in 2000,
the study area had an arc, which in 2014 was
removed entirely, and the river became a
straight line. By comparing the curvature
coefficient and curves of the river in recent
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years, it is observed that the curvature
coefficient decreases over time, and this
indicates that the river has changed from
sinusoidal and torsion to developed and
severe inverter. The curvature coefficient
had increased from 2.53 in 2003 to 2.12 in
2014. According to the movement and
change of the river direction between 2003
and 2014, it can be said that in the mazes of
the river, the state of development and
expansion of the width and length of the
arches can be seen. The river has changed
from wavy to meandering on its way. The
study of flow sinusitis also shows that before
the construction of Mulla Sadra Dam, the
sinusoidal rate was low and increased the
frequency of the direct pattern, but after the
construction of the dam, the sinusoidal rate
increased, which led to the meandering state
of the river.

Discussion

By studying the flood discharges of the river
in different years, we find that when the
river has a regular flow (base discharge), the
floodplain is not affected by the river flow,
except when farmers enter and occupy the
river to irrigate their agricultural lands.
When a flood occurs in the river, the water
level exceeds the main section of the river
and enters the surrounding floodplains.
Under these conditions, due to the difference
between the roughness of the floodplain and
the main canal, the flow velocity on the plain
flood is much lower than the velocity in the
main canal. Therefore this velocity
difference also creates shear layers at the
junction of the main canal, and the plain
flood at the interval creates relatively large
disturbances. The grain size distribution of
Ker river bed materials in the study period
shows that at the inlet of the river, the
studied area mainly has coarser materials
than other parts of the study period, and the
reason can be due to the high flow strength
in this area. The department evaluated for
washing small materials and leaving large
materials.

Conclusion
In this paper, the use of different methods to

understand the morphology of the river
increases our accuracy. According to the
measurement of the geometric parameters
of the studied area of the Kor River, it could
be seen that the river has become more
winding in recent years, and over time, the
river arches have developed over past years.
Comparing the curvature coefficient and
curves of the river in recent years showed
that the curvature coefficient decreases over
time, indicating that the river has changed
from sinusoidal and torsion to developed
and severe inverter. The study of flow
sinusitis also shows that before the
construction of Mulla Sadra Dam, the
sinusoidal rate was low and increased the
frequency of the direct pattern, but after the
dam construction, the sinusoidal rate
increased, which led to the meandering state
of the river. From the study of satellite
images, it is expected that the river will
erode its bed in the second bend of the river
and become direct in the coming years. One
of the areas with a risk of slipping and falling
wall is the concave shore section, the center
of the first bend of the study interval. In this
area, direct protection methods can be
applied to prevent the destruction and
rupture of the wall and the scouring of the
claw.
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