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1- Introduction

River sand that has been exposed to water is a good source of materials, because their weak and loose
materials have been removed, and well-circulated sand with appropriate grain size is left. Also, the
availability, proximity to the road and no need for further processing has led to the increasing use of these
valuable resources. But as a result of high harvesting, many unfavorable morphological and environmental
effects are imposed on the rivers. Therefore, scientific extraction of sand from rivers is needed. In this study,
the sedimentation process in QareChai River (located in Markazi province) and the possibility of sand
mining and construction activities in the margin and floodplain areas was evaluated.

2- Methodology

The watershed of the Qarechai River is located in the provinces of Markazi, Hamadan and Qom. In this
research, a stretch of the river with a length of 29.8 km has been studied. . In this river, the monthly
discharge-stage values of the Pole Do Ab hydrometry station for 10 years were used for the discharge of
the river, and the daily sediment values of the Joshirvan station located on the study route were used to
calibrate the results. After preparing the required and basic information and data related to bed materials and
sediment gradations, the river sediment flux along the river were investigated using the HEC-RAS model.
Cowen's method, which includes various factors in its calculations, has been chosen as the basic method for
estimating Manning's roughness coefficient. After calibrating the model, Wilcock sediment transport
formula was selected as the most appropriate equation for estimating sediment discharge with an error of
6% in comparison with the values measured at the hydrometric station. Accordingly, the amount of bed
changes in the level of each river section, the amount of sediment and the changes in the longitudinal profile
of the river over a 10-year period were simulated. Finally, in order to investigate the impact of artificial
trench on harvesting materials from the Qarachai River bed, two harvesting scenarios of 20 cm and 50 cm
were investigated for 6 km downstream of the section and with a width of 50 meters.

3- Results

The results showed that during 10 years, there was an average of 13 cm of erosion. The average erosion
in the intervals of 6 km from upstream to downstream is 18, 21, 14.8 and 3.2 cm, respectively.
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Investigations showed that even in the years when the river discharge reaches its minimum value, the river
remains in an eroding state. Therefore, in general, no part has the ability to remove sand In the higher ranges
of the FG gradation (2 to 4 mm), the largest composition of sedimentary materials is formed, but with the
decrease of the river slope, the ability to transport heavier materials has decreased, and the largest amount
of sedimentary composition is CS sediments (0.25 -0.5 mm) forms. In addition, the creation of a trench with
a length of 6 km, a wide of 50 m, and depths of 20 and 50 cm from the deepest point of the river at a distance
of 6 km

downstream showed that these trenches will remain constant after 10 years and will not return to their
original conditions before mining.

4- Discussion & Conclusions

Based on the researches of Yasi and Azizpanah (2006) and Sathya et al. (2021), HEC-RAS
software is well capable of simulating river flow and estimating the sediment transport.
Therefore, HEC-RAS model was chosen to investigate the sedimentation status of the studied
river. Sedimentary and hydraulic trending showed that the lowest amount of erosion occurs in
the last 6 km, which is in accordance with the research done by Moradi et al. (2018). This
problem shows that by reducing the slope, the ability to harvest sand increases. The simulation
of the harvesting trench showed that these trenches will remain in their condition after 10 years.
Chehreghani et al. (2020) also studied the effects of sand harvesting from the Nazlu River in
Urmia and stated that despite the positive effects on employment, exploitation of river materials
will have harmful environmental consequences on aquatic and plant and animal communities
and the self-purification capacity of the river. Finally, if it is necessary to harvest sand, it will be
possible to harvest only 6 kilometers downstream of the studied area, which is almost in
equilibrium.
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