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Fig. 3. Geological map of the studied area (adapted from Mahdavi, 1992)
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Table 1. Morphological parameters of the Gian River and its catchment
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Table 2. Characteristics of the longitudinal profile of the Gian River
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Fig. 4. Longitudinal profile, real slope and apparent slope along the Gian River route
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Table 3. Classification of the Gian River from different points of view
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Table 4. Physiographic parameters of the Gian River and its catchment
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Table 5. Characteristics of the area distribution in elevation for the Gian River catchment
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Abstract
Assessing and understanding the hydromorphological characteristics are necessary to understand

the behavior of a river and its active processes. This is useful for understanding the erosion and
sedimentation regime and changing the river path, for making correct engineering and human
activities in the river's catchment area. The Gian River, with an average annual discharge of 2.3
m?/s, is one of the tributaries of the Gamasiab River in the Hamedan province. From a geological
and hydrogeomorphological point of view, the Gian is a small river. It is fully compatible with
the geological structures of the region. The calculation of the sinusoidal coefficient has shown
that this river is a meandering river whose wavelength, the amplitude of the oscillation and the
width of the meander belt are smaller in the mountainous area than in the plain area The gradient
of the river bed is relatively low and it is classified as an erosion and sedimentation river in its
different sections. The Gian River has a rocky bed in the mountainous part and an alluvial bed in
the plain. The Gian River has a small catchment area, and, according to theGravelius' coefficient,
its shape is almost elongated. The catchment elevation of the Gian River is between 1455 and
2700 with a weighted average of 1715.20 m.a.s.l. and its area decreases with the increase in the
elevation. The concentration time of the catchment is 4.204 hours. The application of the data
and results of the research can be very effective in land use planning, engineering and executive
applications to predict river changes and protect engineering structures such as roads, bridges,
coastal structures and railways, protect agricultural lands in the region and develop tourism.
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Introduction

Assessing and understanding the engineering hydrogeomorphological characteristics of rivers is one
of the important issues in the domain of river geomorphology, which is required for understanding
the behavior and active processes on it. River geomorphology deals with the shape of rivers and their
role on shaping or changing the morphology of the earth. Under the influence of natural factors or
human intervention, rivers undergo bed erosion or siltation, as well as bank erosion and transverse
movement, and their morphology is constantly changing. The continuous erosional behavior of rivers
every year causes the destruction of agricultural land, engineering structures of coastal facilities,
bridges and public and residential places in their vicinity every year. The study of the geomorphology
of river and its catchment, which includes the knowledge of the river system in terms of its overall
shape, hydraulic dimensions, longitudinal profile, and the process of its changes, is influenced by
various factors, including geological conditions, types of earth materials, tectonic conditions, and
topographic conditions. The study of rivers from the point of view of hydrogeomorphology has been
carried outby many researchers in the world and Iran.

Methodology

In this study, the engineering hydrogeomorphological characteristics of the Gian River of Nahavand
and its catchment area were investigated. This river, with a discharge of about 2.3 m?s, is one of the
main tributaries of the Gamasiab River in Hamedan Province. In this research, in order to assess the
Gian River and its catchment area from a hydrogeomorphological point of view, firstly, all the
necessary information in this field has been collected through library studies, field investigations and
surveying the route, as well as taking photographs of different parts of this river. Then, by studying
the geological and topographical maps of the Nahavand area at a scale of 1:100000 in the AutoCAD
2010 software environment, specifying the area of the Gian River basin, various engineering
hydrogeomorphological parameters were determined Finally, by processing, organizing and
analyzing the collected information, the results of this research have been extracted and discussed.

Results and discussion
Based on the results obtained, the flow direction of the Gian River is approximately southeast-
northwest, and the Gian spring, which is a faulted spring, is located on a thrust fault that has a
northeast-southwest extension. From a geological point of view, the Gian River is completely
coordinated with the geological structures of the region. On the basis of evolution, the river is in the
class of small rivers. Based on sinusoidal factor, the Gian River is a meandering river that its
wavelength, amplitude and belt's width of meanders in mountainous areas are less than their values
in plain. The gradient of the river is approximately low. This river is classified as an erosional and
sedimentational river in different parts. The riverbed of the Gian in the mountainous areas is
composed of rocky materials, while in the plain the riverbed is covered with alluvium. According to
its catchment area, it is classified as a small river. The Gravelius index indicates that the catchment
area of the river is an extended catchment area. The minimum and maximum elevations of the Gian
River basin are 1455 and 2700 m above sea level, respectively, with a weighted average of 1715.20
m. The concentration time of the basin is determined equal to 4.204 hours. Considering that the length
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of the river is equal to 39.027 km, the average velocity of the water in the river channel is about
154.722 m/min., which seems reasonable considering the amount of slope of the river.

Conclusions

Geological parameters such as the lithology of the rocks of the river and the tectonic activity of the
region play an effective role in the formation of the morphology of the Gian River of Nahavand. This
river is fully compatible with the geological structures of the region. The Gian River is considered a
small river in terms of the extent of its development. According to its sinusoidal coefficient, which is
1.589, it is a meandering river, the wavelength, amplitude and width of the meandering belt in the
mountainous part are smaller than in the plain area. The arc radius of the meanders in the mountainous
area is larger than that in the plain. The slope of the river bed in the mountainous part is about 3,800
degrees and in the plain it is about 0.545 degrees. The river is classified as an erosional and
sedimentary river, a young and mature river, and a valley and alluvial river. The catchment area of
the River Gian is located at a relatively high altitude. The concentration time of the river basin was
determined to be 4,204 hours.



