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Introduction:

The flow of water and rivers is the most important phenomenon in the crustal processes that not
only plays a role in the overall appearance of the earth but also determines the form of human life on
the planet. As a dynamic system, a river always changes its morphological location and characteristics
according to time, geomorphic, geological-hydrological factors, and sometimes due to the human
intervention. Bank erosion of rivers could cause a lot of damage to agricultural lands, buildings,
riverside structures, roads, bridges, etc. every year. Inaddition, it could cause significant amounts of
sediment to be transferred to dam reservoirs. The Haft Cheshmeh River basin is located in the Rozjerd
region, in the northeast of Qazvin province and on the southern slope of Alborz. In the present study,
the Haft Cheshmeh River in the area from Rozjerd to Shingar villages has been studied for
approximately 11 km. The pattern of the river in this sinusoidal range with an average curvature
coefficient is 1.17.

Methodology:

In order to obtain the required data, the Haft Cheshmeh River was divided into 4 sections and 10
cross-sections, and from these cross-sections, a cross-sectional profile of the channel was prepared
during 7 field works. To investigate the erosion of the Haft Cheshmeh River using the near bank stress
model (NBS), the estimation of the stress applied to the shore is related to the slope flow, in which
seven methods can be used in accordance with the conditions of the region.

According to the characteristics of the Haft Cheshmeh river, in this study, three methods of the
ratio of the radius of curvature to the width of the bankfull (Rc/Wbkf), the ratio of the maximum depth
of the near bank to the depth bankfull (dnb/dbkf), and the ratio of the shear stress of the near bank to

the shear stress of the bankfull (Tbkf / Thp ) were used.

After obtaining the data by field sampling and calculations, according to the measured parameters,
the degree of lateral erosion in different classes was classified from very low to severe.

Results:

To investigate the erosion of the Haft Cheshmeh River, the Near Bank Stress Model (NBS) was
used. At the second level, which measures the ratio of the radius of curvature to the width of the bank,
all sections, with the exception of cross-section 9, have severe erosion. Only in cross-section 9, very
little erosion has been observed. At the fifth level, which is the ratio of the maximum depth of the near
bank to the depth of the bankfull, low and very low erosion from the first to the eighth sections on
both sides of the shore were observed. Only the ninth and tenth sections have high and severe erosion;
however, even on the right bank of the tenth section, erosion is low. At the sixth level, which is the
ratio of the shear stress of the near bank to the shear stress of the bankfull, the erosion has low and
very low values in all cross-sections.

Conclusion:
The use of the ratio of the radius of curvature to the width of the bankfull is appropriate for a time
when a narrow radius has the maximum effect on the bend of the river. Therefore, the results obtained
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from the cross-sections that were harvested at the site of the bend of the stream were consistent with
the reality of the region and showed the instability of the sides. The results of the shear stress of the
near bank to the shear stress of the bankfull did not correspond to reality. According to field
observations and data obtained using the above-mentioned three methods, the ratio of the radius of
curvature to the width of the bankfull is close to reality. Although the results of the near bank stress
model show the erosive cross-sections with less intensity, if it is necessary to provide a quick and low-
cost estimate of river intervals, it is reasonable to use the near bank stress model.
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Figure 1. The studied basin and reach and the location of the studied cross sections (Authors, 2019)
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Figure 2. Schematic diagram of bankfull discharge measurement (Lawler, 2004)
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Figure 5. Transverse profile and longitudinal direction image of the first cross section (Authors, 2019)
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Figure 6. Transverse profile and longitudinal direction image of the second cross section (Authors, 2019)
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Figure 7. Transverse profile and longitudinal direction image of the third cross section (Authors, 2019)
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Figure 10. Transverse profile and longitudinal direction image of the sixth cross section (Authors, 2019)
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Figure 11. Transverse profile and longitudinal direction image of the seventh cross section (Authors, 2019)
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Figure 12. Transverse profile and longitudinal direction image of the eighth cross section (Authors, 2019)
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Figure 13. Transverse profile and longitudinal direction image of the ninth cross section (Authors, 2019)
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Figure 14. Transverse profile and longitudinal direction image of the tenth cross section (Authors, 2019)
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Figure 15. Effective variables in the erodibility of Haft Cheshmeh river bank based on the near-bank
stress model (Authors, 2019)
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Figure 16. Erodibility rate of Haft Cheshmeh river bank based on the near-bank stress model
(Authors, 2019)
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Figure 17. Diagram of the ratio of shear stress near bank to shear stress of bank full discharge

(Authors, 2019)
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(Authors, 2019)
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Figure 19. Diagram of the ratio of maximum depth near bank to the average depth of bank full
discharge (Authors, 2019)
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