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River morphology holds significant importance in the fields of
geomorphology and river management and engineering. The marginal
sections of rivers have consistently undergone changes in their
riverbeds due to various social and economic factors. The Dare Ourt
River, located in the Ardabil province, represents a permanent river that
has experienced frequent floods and alterations in its channel
morphology in recent periods. In this study, the Dare Ourt river was
thoroughly analyzed using the Rosegen model at levels one and two.
To conduct this study effectively, detaied data such as 1:2000 river
topographic maps, hydrometric data, and boundary conditions from the
Ardabil Regional Water Authority were collected and utilized.
Furthermore, the HEC-RAS hydrodynamic model was employed to
extract the primary indices of the Rosegen model with greater accuracy.
The outcomes revealed that the majority of the river sections exhibit a
C6c type, characterized by an alluvial substrate. Additionally, other
dominant types observed within the four examined ranges include B6c,
E6b, F6, and D. Field visits also confirmed a transition in the river type
from C to F within range 4, which presents challenges for the
reconstruction and restoration of the river in type F. As a
recommendation, it is advised to implement restrictions to prevent the
river from transitioning into type F.
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Introduction

The morphology of river canals is a subject of discussion in the fields of geomorphology,
engineering, and river management. The riverside and riverbed have consistently been
influenced by unique social and economic conditions. River geomorphology serves as the
foundation for studies on river channel management (Gregory, K. J., 2006). The banks of
the river and the instability of the canal are of great importance due to their impact on the
increase in erosion and the morphology of the river canal in flood zones and water
management (Minghui, Y et al., 2010). The identification of geomorphic and geological
factors that cause riverbed instability is crucial (Reazai moghadam et al., 2012). The
variability of cross sections in a river is dependent on numerous factors, and in relatively
stable configurations, the rate of change is low, while in canals with complex and relatively
active plans, the rate of change is higher. The Dare Ourt River is one of the perennial rivers
in Ardabil province, which has encountered floods and changes in the morphology of the
canal in recent years.

Material and Methods

In this study, the Dare Court canal was examined utilizing the Rosegen model at levels one
and two. To conduct an analysis of the river at levels 1 and 2 of the Rosegen model, the
Dare Court River was partitioned into four distinct sections. Subsequently, a total of 146
cross sections were delineated along the river channel. Additionally, the HEC-RAS
hydrodynamic model was employed to enhance the precision of the Rosegen model
extraction.

Results and Discussion

The reach 1 commences at the base of the Emarat dam, extending along the Qaragiyeh village
canal, encompassing cross sections 1 to 22. According to the Rosegen classification, cross
sections 1 to 14 are identified as C6c type, while cross sections 15 and 19 correspond to B6¢
type. The floodplain is predominantly inundated by floods with a return period of 10 years,
subsequently influencing the velocity, intensity, and depth of the river. The range of cross
sections spans from 23 (Qaragiyeh village area) to 60, witnessing a significant expansion of
the floodplain area compared to the initial period. The substrate of this range primarily
comprises alluvial sediments, thereby diminishing the influence of geological factors. During
this period, a substantial portion of the floodplain is subjected to floods with a 25-year return
period. The majority of transverse sections within this range are classified as type C, situated
on the C6 floor due to the slope and bed material characteristics, with alluvium being the
predominant composition. Only cross section No. 35 corresponds to the B6¢ type. Upon
analyzing the Rosegen management table, it is determined that the F6-type river exhibits
high sensitivity, low regenerative potential, a significant sediment load, substantial lateral
erosion, and moderate vegetation control. Interval 3 begins at cross section 61 and continues
until cross section number 97. Throughout this range, the floodplain area experiences a
considerable expansion compared to the previous two periods, with certain sections, such as
rivers 71 and 81, being encircled by right bank irregularities, resulting in underdeveloped
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meanders. Ultimately, the energy of the river is low in this range, with a substantial energy
loss occurring due to the meanders. Only in limited sections does the depth and power of the
river increase. Numerous agricultural and human activities have contributed to the instability
of the river, including the reduction of the river's slope and the development of meanders.
The results of the Rosegen model analysis reveal that cross sections 98-99-100-102 fall into
the EG6 type, while cross section 101 is classified as C1c due to the presence of protruding
stones. The river then continues as C6¢ until reaching section 113. Meandering occurs
between sections 115 and 118. Sections 122 to 125 are categorized as E6 type, with section
122 being reclassified as Type C due to human interventions.

Conclusion

The predominant branch of the Dare Court River during period 1 belonged to the C6¢ and
B6c branches. The analysis conducted indicated that the characteristics of this river align
with the Rosegen model. Within the two river channels observed, there was a prevalence of
C6c-F6-D6 types. Throughout this period, approximately 34-35 sections of the river
underwent a transformation into wig-shaped formations, while 25 sections transitioned from
C-type to F-type. Subsequently, after 96 cross-sections, there was an increase in agricultural
activities along the river, leading to the cultivation of crops in its vicinity. Additionally,
sediments were deposited along the meander banks during this time, and certain bridges
constructed on the river caused disruptions in the waterway. The results obtained from the
HEC-GeoRAS model showed that the occurrence of floods with a 25-year return period
would expose the outskirts of numerous villages to significant damage.
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