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I ntroduction

Rivers and streams are fully dynamic systems and their position, .shape and other morphological
characteristics are changing continually over the time. Due to the bank’s erosion and displacement of
river banks, every year a great surface of agricultural lands, residential areas and bank facilities are
being destructed. Different factors effect on the destruction of river floor and walls, including scour
erosion of the banks, erosion and destruction dueto entering agricultural drainage and so on. A group
of factors such as waterway slope, flow rate, characteristics of bed materias, frequency and flood
intensity determines the river morphology based on the time and spatia aspects. In this regard Leopold
and Leman divided the rivers from morphological point of view in three groups of direct, meander and
arterial. These patterns are also affected by these factors. Among these, meander pattern of the rivers
as an effective parameter appears to be essential as a useful parameter to identify the hazards and the
ways to conserve the existing resources and capital in different regions. This study investigated the
lateral changes of the rivers that in the last years has threaten the communication path, agricultural
lands and human structures besides the river banks, Therefore, due to the existence of bank erosion
and morphological. changes of the under study river, the aim is to study Hor rood River
Geomorphology and its changes in a period of 52 years with a focuses on applied fields in different
ranges of river engineering schemes. With this objective, identification of effective variables in bed
instability for understanding the pattern of the river, changes trend, river path displacement in a long
period of time and investigation of the factors and mechanism of bed changes is essential. And it was
necessary that critical paths and parts of rivers have been detected concerning the bank erosion on the
river. It was adapted by previous studies, calculated geometric parameters and field survey basis.

Research M ethodology

In this research, the morphology of Hor Rood River has been studied through the spatial and temporal
changes using the quantitative measurements. River plan and its geometric characteristics have been
studied through the aerial photographs of military geography organization (1334), satdllite images
(IRS2007 and Aster2005) with aresolution of 5 and 15 meters respectively and Google earth's maps.
To calculate the geometric parameters such as wavelength, sinuosity, radius and central angle of
meanders, relative radius, length of the valley and etc in two mentioned period, river path has been
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drown in Arc GIS software and tangent circles have been drawn on meanders in the AutoCAD
software. After these measurements, statistical comparison between the geometrical characteristics of
the two time periods was obtained. By the use of graphical directions, the spatial variations of river
path have been identified and compared in past and present. In order to better understand and describe
of the river morphology and measured geometric parameters Hor rood River has been divided into
four reaches concerning with cross sections and morphological characteristicsin each reach.

Discussion and Results

For classification and identification of hydraulic and hydro physic properties of rivers, it is necessary
that some characteristics of river has been measured and calculated as quantitative geometric
parameters. Geometric parameters such as, 1) wavelength, 2) the central angle of meander 3) meander
radius 4) relative radius and 5) sinuosity of the river are some of the main quantitative measurable
parameters. In this study, the geometric parameters of the river in 1955 and 2007 time period were
measured, compared and analyzed.

Central angle probe in the period of the study shows that three of reaches are developed meanders
concerning with Kornis classification method and fourth reach changed from developed meander in
1955 to underdevel oped meander in 2007 due to the mountainous region of the reach. But the averages
of central angle of this three meanders has increased in comparison with averages of central angle in
1955. Radius changes of meanders show that the radius of the meanders has decreased from 1955 to
2007 except in reach 1. Sinuosity of the river in‘the period of the study probe shows that reaches
number 2 and 3 were meanders and reaches humber 1 and 4 were sinuous rivers in 1955. But reach
number 1 has changed to a meander reach since 2007. Changes in wavelength and the length of the
river valley shows that average changes in the wavelength and valley length from 1955 t02007 has
changed to more than twice and its reason can be depended on high power of the river in soft and
aluvia bed than mountainous regions. And a so the average amount of wavelength in reaches 2, 3 and
4 has decreased from 1955 t02007. The average amount of valley length in reach 3 from 1955 t02007
has increased. But the average amount of valley length in reaches 2 and 4 from 1955 t02007 has
decreased. It means changing rate in these two reaches was lower. Changes in relative radius shows
that study reaches of Hor rood River are located in each three kinds of bents and their relative radius
from 1955 t02007 has decreased. Reach number 1, is located in confined region. Reaches number 2
and 3 are located in free zone and their relative radius dwindle in 2007 declares decreasing in freeness
of bents and increasing pressure on bents but bents in reach 4 are located in confined zone. It means
bents are confined in mountainous zone. Bed width comparison in 1955 and 2007 shows that bed
width in reach 1 has doubled and in reach 4 there was a little change (about 1meter). There were
significant changes in bed width of reaches 2 and 3.

Conclusion

Probe in geometric data of rivers and changes in their shape and regime can shows variation trend in
future. Calculated parameters of Hor rood River shows its changes in time series in the study reaches.
These parameters show that the most changes has been occurred in reach 1 due to its erodible bed, bed
load increase, braided shape and low vegetation cover. Variations in parameters such bed width,
number of meanders; wavelength and etc approve the trend of these changes. Although sediment and
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water discharge have been increased and slope decreased in reaches 2 and 3, there is lower changes.
These changes have been occurred just in upstream of reach 2 and end of reach 3 in some bents which
encompasses the meandering part of Hor Rood River. This reaches has been supposed to have the
most changes due to sediment and water discharge increase and also slope decrease in reaches which
are the most important factors in morphological changesin river. But evidences don’t show this issue.
Investigations and data incorporation shows fairly strong earth topology in the path of the river is the
main reason. Although there is proper condition for bank erosion and morphologic changesin reach 4,
the changes are lower and results showed earth strength against erosion, straight path of river and
topography effects are the mgjor variables. Thus regarding with river geometric parameters, effective
factors in changes of regime and Hor rood River morphology we can infer that changing in reaches 1
through 4 has been decreased but sediment and water discharge have been.increased. Overal results
show there is no direct relationship between hydrologic factors and morphologic changes and the most
effective parameter in morphol ogic changes and bank erosion of the studied river isriver bed and bank
material.

Keywords: Geomorphology, River, Hor Rood River, Geometric Parameters, River Changes, Lorestan
province.
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