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Abstract

In the present research, using HEC RAS and SWAT models, the number of
transferred sediments and sediment control strategies of Jajrud river basin were
investigated. The hydrological behavior of the basin was investigated to estimate
the amount of sediment and erodible areas of the basin using the SWAT model.
The calibration of the model was done by swat cup software and sufi-2 algorithm.
The R2 and Nash Sutcliffe (NS) indexes to evaluate the SWAT model's ability to
simulate Mamlo station runoff for the calibration period of 2002 to 2013 are 0.77
and 0.89, respectively, and the validation period of 2014 to 2017 is 0.63 and 0.72,
respectively. Came. The estimated sedimentation rate of SWAT model in the
calibration interval was extracted based on the above indices equal to 0.67, 0.82
and validation equal to 0.58, 0.64. After the hydrological simulation, since the
SWAT model does not have the ability to design the sediment control structure,
the HEC-RAS two-dimensional hydraulic model was used. The HEC-RAS two-
dimensional model has the ability to define multiple and variable Manning's
coefficients, which have been effective on the flow and sediment behavior of the
area. The results of the integration of two SWAT and HEC-RAS models in the
direction of using structural and non-structural measures indicate a 17% reduction
in transitional sediments compared to the previous state.
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1. Introduction

It is necessary to study the erosion of the basin, to investigate the sediments transferred to the
river flow network, which were transported to the waterway network through the floods of the
plain and the surrounding environment (Veihe et al, 2011). Therefore, it is very important to
identify the behavior of water flow and sediment in order to investigate the functioning of Emeri
river ecosystem (Baron et al, 2002). The use of hydraulic models helps in this direction, so that
in the two-dimensional version of HEC-RAS, in addition to the flow behavior it simulates, it also
shows the uncertainty of flood events well (Bhandari et al. 2017; Chen et al., 2017; Nyaupane et
al. 2018; Thakali et al. 2018). On the other hand, determining the amount of basin sediment and
its spatial distribution with field measurements in practice faces a serious challenge. For example,
in a watershed in West Africa, using the SWAT model, they showed that the change of areas
with forest, pasture, and bushland to agricultural lands or urban areas changes the natural
hydrological conditions in a watershed, and the result of these changes is The reason for the
increase in the volume of surface runoff is the decrease in the supply of underground water
sources and the base water of the rivers, and the change in the amount and intensity of erosion
and sedimentation (Li, 2007). The main purpose of this research is to investigate the amount of
runoff, erosion and sediment transport in the Jajroud River watershed, in the middle of the
downstream of the Karaj Dam and the upstream of the Mamlo Dam. Is.

2. Materials and Methods

In this study, SWAT and HEC RAS software were used in order to investigate the hydrological
behavior, sediment transport and hydraulics of Jajroud watershed, so that we can identify
sensitive and erodible areas and the effect of structural and non-structural measures. to identify
it well in the region because conducting field and laboratory studies has been costly. In this
research, by using these two simulation models to control the erosion and flow of the basin, great
help has been provided to the engineers in the direction of providing the strategy and management
of the basin.

3. Results

The results obtained from the output of SWAT model are not reliable and it is necessary to extract
the parameters affecting runoff and sediment. Due to the potential and high efficiency of the
SUFI-2 program, the optimization of the range of parameters is implemented in the direction of
sensitivity analysis, model calibration and validation, and uncertainty analysis in the SWAT-
CUP program. Uncertainty is calculated by two factors called R_factor and P_factor (Abbaspour
et al. 2007, Shamshirband et al. 2019, (Khalid et al. 2016). During the SWAT model adjustment
and calibration process, the first 3 years from 2000 to 2002 as The model preparation period
(warm up) was considered, then using SUFI2 algorithm and SWAT CUP software, monthly
calibration was done for the period of 2003 to 2013 and validation was done for the period of
2014 to 2018. In the HEC-RAS software, it is calibrated to the measured total sediment load by
fitting the most appropriate sediment transport equation, sorting, grading and fall rate methods
and by adjusting the density of sediments. This software consists of 6 equations from Ackers and
White, COPELAND'S FROM LAURSEN, MEYER PETER MULLER, TOFFALETI, YANG,
WILCOK, each of the equations was used depending on the type of simulation process (USACE,
2010. Brunner, 2020) . Bed elevation change and sediment distribution are calculated at each
node from all river sections, enabling a clear picture of erosion and sedimentation over time
(USACE, 2010). Regarding the simulation process in this study, the grid that was chosen to create
the mesh was used in 12 x 12 dimensions.
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4. Discussion and Conclusion

The results of this research show that SWAT is a suitable model to investigate the flow and
sediment control of the basin, so that by changing the area of land use and management practices
in each of the sub-basins, how much effect can it have on the flow control. and basin erosion. In
addition, in this research, by applying the management policy of structural and non-structural
flow control with the integration of two SWAT/HEC-RAS models, it was a great help in applying
policies and providing a suitable and low-cost strategy to the engineering community.
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