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Abstract

Watershed management practices by biological, biomechanical and mechanical
operations are not only trying to solving watershed problems, but also in line with
the sustainable development through improving the economic condition and
living standards of stakeholders. Therefore, the present study was conducted to
impact evaluation of the soil and water conservation practices on the sediment
yield of Kan watershed in Tehran province using the data of the period of 1998-
2018. The initial results from the practices simulation using the SWAT model
showed that there was the large difference between the simulated and observed
values, the model was recalibrated and validated after steps performance of the
sensitivity analysis with the 2-SUFI algorithm. Based on the obtained results, the
coefficient value of explanation in the calibration and validation stage of model
obtained equal to 0.74 and 0.86, respectively, and the Nash-Sutcliffe index value
was equal to 0.74 and 0.77, respectively, that these values showed the model had
the high efficiency for simulation. Then the simulation of watershed management
practices investigated on the watershed level and the results indicated if the
management practices implement the sediment values will reduce. In such a way
that the sediment yield in the watershed reduced using practices simulation of
terracing, masonry check dams, gabion check dams, loose stone dams, seeding
and planting decreased with rates of 44.65, 26.72, 26.70, 8.03, 4.97 and 9.73
percent, respectively. Based on the obtained results, the areas where the soil and
water conservation practices simulated there were the lowest sediment yield with
the amount of 1.5 t ha yL. In this regard, it can be stated that the usage from
models, especially the SWAT model, due to the cost’s reduction of the field
operations and also the reduction of the required time for the analysis of
management issues, it can be used as one of the appropriate solutions to
improvement of the management level of watersheds. In addition, it can reduce
the damage by erosion and sediment yield with implementing soil and water
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conservation operations in a consolidated manner based on the conditions and
i potential of watersheds.

1. Introduction

Land resources are integral components of watershed ecosystems. These resources constitute natural
assets and provide social, economic and ecological functions and services to the existing society. The
wide-ranging functions and services of watersheds and land resources are, however, seriously
compromised because of land degradation in many parts of the world, particularly soil erosion by water
and wind (Gessesse et al., 2015). Soil erosion due to water and wind results in the loss of valuable
topsoil and causes land degradation as well as environmental quality, water management and hydro-
technical problems (Gholami et al., 2014). In this regard, one of the solutions to curb erosion and
sediment yield is the implementation of soil and water protection measures at the level of watersheds,
which, by affecting soil erosion factors, reduces or curbs sediment yield. Therefore, quantitative
evaluation of watershed management measures is necessary in order to evaluate their effects and make
correct decisions in the optimal implementation of these plans in similar conditions. Therefore, due to
the fact that evaluating the effectiveness of these measures is expensive and time-consuming, the use
of simulation software is inevitable. Therefore, the present study was conducted to impact evaluation
of the soil and water conservation practices on the sediment yield of Kan watershed in Tehran province
using the data of the period of 1998-2018.

2.  Materials and Methods

In this study, SWAT was used to simulate. The input data for the SWAT model for this study were
weather data, a digital elevation model (DEM), soil and land-use and streamflow data. The watershed
was delineated into 22 sub-watersheds using a digital elevation model. Then, the area based on special
conditions of soil types, land uses and topography was divided into HRU units. Daily weather data
(precipitation, maximum and minimum temperature, relative humidity, and wind speed and sunshine
hours) were obtained from three local weather gauges from 1 January 1998 to 30 September 2018. In
this study, Swat Cup software and the SUFI-2 program were used to conduct the sensitivity analysis,
calibration and validation.

3. Results

The initial results from the practices simulation using the SWAT model showed that there was the large
difference between the simulated and observed values, the model was recalibrated and validated after
steps performance of the sensitivity analysis with the 2-SUFI algorithm. Based on the obtained results,
the coefficient value of explanation in the calibration and validation stage of model obtained equal to
0.74 and 0.86, respectively, and the Nash-Sutcliffe index value was equal to 0.74 and 0.77, respectively,
that these values showed the model had the high efficiency for simulation. Then the simulation of
watershed management practices investigated on the watershed level and the results indicated if the
management practices implement the sediment values will reduce. In such a way that the sediment yield
in the watershed reduced using practices simulation of terracing, masonry check dams, gabion check
dams, loose stone dams, seeding and planting decreased with rates of 44.65, 26.72, 26.70, 8.03, 4.97
and 9.73 percent, respectively. Based on the obtained results, the areas where the soil and water
conservation practices simulated there were the lowest sediment yield with the amount of 1.5t ha! y.

4.Discussion and Conclusion

In this regard, it can be stated that the usage from models, especially the SWAT model, due to the cost’s
reduction of the field operations and also the reduction of the required time for the analysis of
management issues, it can be used as one of the appropriate solutions to improvement of the
management level of watersheds. In addition, it can reduce the damage by erosion and sediment yield
with implementing soil and water conservation operations in a consolidated manner based on the
conditions and potential of watersheds.
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