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ABSTRACT

Rivers, as key elements in ecological sustainability and urban
development, have undergone extensive
hydrogeomorphologicalchanges under the influence of human
interventions. In the present study, the
hydrogeomorphologicalqualityof the KhorramRood River in
the urban area of Khorramabad city has been evaluated using
the IHG index. Using the IHG hydrogeomorphological index,
the river’s main course was divided into seven (intervals) and
the value of this index was determined for each interval. The
IHG index evaluates 9 parameters in three groups (quality of
river performance, channel morphology, and riverside
vegetation). The value of each parameter ranges from 1 to 10,
corresponding to the natural condition and function of the river
basin. The research data included topographic and geological
maps, satellite images, spatial files, and field observations, which
were analyzed using ArcGIS software. The results showed that
intervals 1 and 6 were in poor condition, interval 7 was in
intermediate condition and showed potential for ecological
restoration, while intervals 2, 3, 4 and 5 were in very poor
quality due to severe human interference (change in
morphological pattern, creation of engineering structures in the
riverbed, interruption of the main waterway, construction in the
floodplain and change of use of the river floodplain area to
residential and recreational use). The findings indicate that the
intensity of human intervention and the preservation of the
natural structure of the river are determining factors in
ecological and geomorphological quality.
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Extended Abstract

Introduction

It is very important to assess the
hydromorphological quality of rivers with
the aim of managing and preventing the loss
of their natural and geomorphological
functions. To prevent the destruction of
rivers and aquatic ecosystems, it is necessary
to think of a solution and adopt an approach
to protect the environment and natural
functions of rivers. The approaches that are
considered in leading countries in the field
of river restoration are all based on
maximum efforts to return the river to its
pre-manipulation state. In recent years, due
to the expansion of urbanization,
encroachment on the river's boundaries,
river  organization  with  traditional
engineering methods such as channelization
and river straightening, land use change,
sand and gravel extraction from the river,
etc., have caused serious damage to the
Khorram-Rud River ecosystem. Reducing
the flow section, reducing the basin
concentration time, increasing the volume of
runoff and floods, and destroying the
ecological environment in the river water are
among the issues that result from the
unprincipled use of the natural environment
and river system (river basin and channel) by
humans. All these factors affect the
hydromorphological conditions of the river
and its natural function, and therefore there
is a need to evaluate the hydromorphological
conditions of the Khorram-Rud River.
Accordingly, in the present study, the
hydrogeomorphological quality of the
Khorram-Rud River in the urban area of
Khorram-Abad was evaluated. Using the
IHG hydrogeomorphological index, the
main course of the river was divided into
seven (intervals) and the value of this index
was determined for each interval. The IHG
index evaluates 9 parameters in three groups
(quality of river performance, channel
morphology, and riverside vegetation). The
value of each parameter is between 1 and 10,
corresponding to the natural condition and
function of the river basin. Based on the
results, intervals 1 and 6 have poor
condition, intervals 7 have good condition,
and intervals 2,3,4 and 5 have very poor
quality due to human interference (including

changes in the morphological pattern,
creation of engineering structures in the
riverbed, interruption of the main waterway,
construction in the floodplain, and change of
use of the river floodplain area to residential
and agricultural use). Also, the quality of the
hydrogeomorphology of the urban interval
of the river has the most negative effects due
to the expansion of urban and residential
space, and indiscriminate extraction of sand.
Methodology

The study area is one of the important
branches of the Kashkan River, which
collects the water of a large part of the city
of Khorramabad and flows into the Kashkan
River. The headwaters of this river are the
Zahabi, Azadi, and Cham Chagal rivers from
the slopes of the Rimleh and Sefidkooh
mountains in the north and northwest of
Khorramabad. After passing through the city
of Khorramabad, this river flows into the
Kashkan River at a distance of 30 km. The
average annual rainfall in this area is
between 450 and 500 mm per year. The
catchment area has a relative precipitation in
the form of snow. A review of the geological
maps of the region shows that more than half
of the city area (from north to south) is
covered by alluvial units. The formations
that are exposed in the region include the
Gurpi, Amiran, Kozhdami, Bakhtiari,
Kashkan, Mishan formations, and sediments
of alluvial deposits. This research has an
applied aspect due to the identification of
vulnerable areas based on hydrological,
morphological and ecological
characteristics, and on the other hand, due to
the investigation of the impact of human
interventions on the hydrogeomorphological
characteristics of the river in urban areas and
the application of the results in urban
management basins and the provision of
management solutions for river restoration
and organization. The data used in this
research include 1:50,000 topographic maps,
1:100,000 geological maps, 12.5 m digital
elevation model (DEM) and Google Earth
images. In order to complete the research
analysis process, a field visit to the study
area was carried out. The mapping index was
used to obtain parameters such as the width
and depth of the river, and the GPS device
was used to obtain the coordinates of the
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points. Finally, in order to achieve the
research objectives, the hydromorphological
assessment and analysis of the river was
carried out using the
hydrogeomorphological index (IHG).
Results and discussion

In this study, the hydromorphological
conditions of the Khorram-Rud River in the
urban area have been investigated using the
hydrogeomorphology index (IHG). Based
on the results of the three parameters of river
functional quality, morphological quality,
and riverside vegetation, it can be concluded
that due to human interventions and
activities, including the expansion of urban
physical space and constructions on the
riverside, the construction of structures and
transverse intersections (dams, bridges,
culverts), the creation of impermeable
surfaces, river smoothing, changing channel
dimensions, channel stabilization, etc., on
the riverside, sand and gravel extraction has
undergone severe changes in functional,
morphological, and vegetation conditions.
Conclusion

The results of the hydrogeomorphological
assessment in the light of three factors -
namely, the functional quality of the river
system, the quality of channel morphology
and the quality of the riparian corridor -
show that human pressures have had
different effects on the river channel and
floodplain. Depending on their specific
characteristics, the river system responds
differently to  human interventions.
Regarding the functional quality, the
findings show that human disturbances such
as urbanization, construction in the
floodplain and riverbed, and sand and gravel
extraction have directly affected the riverbed
and reduced its quality. The poor
morphological quality can be attributed to
human intervention through the construction
of bridges, sand and gravel extraction and
the creation of diversions and channels. All
of these have destroyed biodiversity and
natural vegetation and put the dynamics and
ecological status of the rivers at risk. The
main human interventions in the Khorram-
Rud River Basin that have affected the river
are the construction of residential buildings,
urban development projects (streets, parks
and gardens), excessive sand extraction,

construction of watershed management
projects (without considering changes in the
flow regime and sedimentation, disrupting
the dynamic balance of the river), and the
creation of impermeable surfaces. Most of
these manipulations have irreversible and
sometimes destructive consequences. On the
other hand, indiscriminate sand extraction
has contributed to lateral cutting of the river
and lowering of the riverbed, and has had
adverse effects on the riverbank and natural
sedimentation areas in the riverbed. In
addition, the floodplain has been used for
construction projects. All of these indicate
the unstable state of the river, which is
caused by the increasing speed of human
activities and the loss of the natural function
of the river channel. Overall, the study of the
hydrogeomorphological quality of the
Khorram-Rud River in seven urban areas
shows that the areas that are most affected
by human intervention have much lower
quality and have departed from their natural
state of stability.
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