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including curvature coefficient,

In this research, we have used images of eight and seven Landsat, topography and geology maps,
hydrological and field data. First, in order to investigate the hydrological changes in the study area,
the data between the two Abgarm and Firouzabad stations, using the 27 hydrologic indicators, was
investigated. In the next step, the t-test was used to analyze the significance of hydrologic changes.
Then, using water indicators, the river route was extracted from satellite imagery. In the next step,
the river was divided into four intervals and eight routes, and river geomorphology parameters
central angle and sinusoidal coefficient of path were
measured.According to the results of this study, the construction of the Givi dam and its associated
implications have exacerbated the hydrological changes followed by river morphological changes.
The maximum effect of dam construction was on maximum flow changes, which decreases peak
flow after water absorption, and decreases the amount of sediment input downstream in the second
interval by sediment trapping by Givi dam. Therefore, reducing the sediment load increases the
transfer capacity by the outlet water from the dam, resulting in increased wear and tear strength
and substrate digging in the second interval. In the third interval, the erosion is increasing, leading
to the formation and development of the meander pattern. In the fourth interval and at a distance
from the dam, the depth and width of the bed decreases due to sedimentation.

Copyright©2021, Geography and Development. This is an open-access article distributed under the terms of the Creative Commons Attribution-
noncommercial 4.0 International License which permits copy and redistribute the material just in noncommercial usages, provided the original

work is properly cited.

Extended Abstract

1- Introduction

etamorphosis of rivers can be
gradual and continuous in the
long-term approach, or it can be
sporadic and sudden if considered
under certain circumstances in the
short-run. The effects of river
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adjustment caused by the natural factors require
much longer time span to reveal. However, there
are few exceptions that the natural factors such as
river floods, landslide or earthquake can induce
channel adjustments in a very short time. In
contrast, human activities can have a significant and
rapid impact on natural processes and trends,
resulting in a compressed time scale for river
adjustments. Since these disturbances cause
substantial changes to the flow and sediment
regimes, at present few rivers are in a natural or
semi-natural condition. Givi Chay River is one of
the permanent rivers of Ardebil province in
northwest of Iran. This study attempts to investigate
the changes of geomorphological indices of the Givi
Chay River over the period of time (2000-2019),
and considering that the dams affect the flow
regime and sediment load and one of the factors that
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can strongly disrupt the stability of rivers is the
construction of dams. Evaluation of hydrological
conditions, especially regarding the construction of
Givi Dam and its effects on conduit morphology is
also discussed.

Methods and Material

In this research, the topography map with a scale of
1: 50000, geology map with a scale of 1: 100000,
and google earth and Landsat Eight images,
including OLI sensor (2019), Landsat seven
including ETM + sensor (2000), bedrock maps and
the Givi-chay River privacy at a scale of 1:2000
hydrological data from two Abegharm stations
(upstream of the dam) and Firoozabad (downstream
of the dam) and field data are used. Also to control
the results obtained by quantitative methods it is
used from field studies for confirmation and
verification. ENVI 5.3, Arc GIS 10.5, Excel and
SPSS software were also used for image processing
and data analysis. Then, in order to study the
hydrological conditions of the study area, the data
of Abegharm and Firoozabad stations were studied
using 27 hydrological indices. Then, paired T-test
was used for statistical analysis of indices in order
to study the significance of indices changes between
upstream and downstream dam and consequently
study the effect of dam construction. Then the
geomorphological parameters of the river and their
variations including bending coefficient and central
angle were measured.

Results and Discussion

According to the results of hydrological indices
calculation and T-test analysis, between two
Abegharm stations (upstream) and Firoozabad
station (downstream), in terms of Q5, Q10, Q15,
Q35, Q45, Q50, Q65 indices there was a significant
difference between the two stations in the 19-year
period, Q90, normal water flow, maximum flow,
mean flow, intermediate flow, mode flow and
annual flow. It can be stated that the construction of
Givi Dam and the changes in the flow by the dam
can affect the amount, timing and it affects the
duration of upstream and downstream currents and
can provide a suitable bedding for intensifying
hydrological changes and subsequently, river
morphological changes. Behind the dam,
sedimentation activity is dominant due to
dewatering, volume and high water content, and
downstream of the dam, all inbound and all or part
of the suspended load in the reservoir is deposited.
Downstream changes include sedimentation and

erosion in parts of the river, displacement of
meanders, flooring and wall demolition. In general,
trap deposition by the Givi Dam reduces the amount
of downstream deposition in the second interval.
The results show that the bights increased from 75
to 100 during this time, indicating morphological
and instability changes in the river. According to
Table 5, the mean curvature coefficient for the first
period in 2000 was 1.48 and decreased to 1.40 in
2019. But in other periods in 2019 the bending
coefficient has increased compared to 2000. In both
periods, the first and the third intervals were highly
developed in the form of Meander and the fourth
period were of the developed Meander type.
However, during the second period during the study
period, the type of the rift from the developed
Meander changed to the highly developed Meander
and the central angle reached from 143.82 in 2000
to 163/50 in 2019. In the first interval, the central
angle of the riverbed has decreased in 2019
compared to 2000, and with the decrease of the
central angle of the river, the mean radius of tangent
to the riverbed has also decreased, and in other
intervals has witnessed an increasing trend of the
central angle during the study period. Increasing the
central angle indicates that the river meanders are
active and the morphology of the river has changed
to a highly developed rudimentary twist. On routes
6 and 7, with a sinuosity of more than 1.5, this
indicates that the river has a high potential for
displacement in these areas. Also, it can be said that
the sinuosity of more than 2, on the sixth path,
represents the evolution of most meanders in that
part.

Conclusion

According to the results of the study, it can be said
that the construction of the Givi Dam and its related
consequences has created a suitable bed for
intensifying river hydrological and morphological
changes. The maximum impact of dam construction
on maximum flow changes was that it reduced the
peak flow after dehydration and reduced the amount
of downstream sediment entrapment by trapping
sediment by Givi Dam. Therefore, decreasing the
sediment load increases the transfer capacity by the
water outlet from the dam, resulting in increased
abrasion strength and drilling of the bed in the
second interval. In the plain, the main factor
affecting the river meandering is the alluvial
formation, the slope is low and the meanders are
inscribed and plain, whereas in the mountainous
part the river changes are subject to valley changes
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and the meandering state is seen throughout the
valley. In general, changes in the Givi-chay River
Plans have been attributed to the expansion of
existing meanders, displacement of the river path,
and increased curvature and formation of small
meanders. Hydrological processes are caused by the
process of supply of sediment and sediment
discharge, dam construction and lithological
resistance and construction of the Givi Dam, in the
upstream and downstream flow regime, a
fundamental change has occurred and this change
has somehow altered the natural balance of the river
and influenced its geomorphological features.
Keywords: River changes, Hydrological indices,
Central angle, Bending coefficient.
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