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1. Introduction

The purpose of this study is to analyze the environmental risks of soil erosion in the runoff of the Shahid
Rajaei Dam in Sari based on GIS and remote sensing approach. In this study, soil erodibility was assessed based
on the global model of soil loss called RUSLE with rainfall erosion input parameters, soil erodibility,
topographic factors: length and slope, land cover management, conservation operations. For this purpose,
before producing the results of these factors, first the input data such as DEM, slope, geological layer, land use
layer, precipitation, soil and vegetation index was prepared and their spatial distribution pattern in the study
area was described and analyzed. In the next step, the potential for flooding and runoff production was
measured using the criteria of distance from waterways, drainage density, slope, slope direction, land use,
rainfall, geology, soil type. In this regard, while fuzzy the layers, different variables were applied in order to
integrate the mentioned layers in the final step on the production of flood potential map and runoff production.
After producing the main layers, namely flood potential and runoff production, soil erodibility was studied
using Pearson correlation test and regression model of the relationship between these factors and the results
were discussed. The results of this study showed that remote sensing and GIS techniques in combination with
field measurement values of the studied parameters can have many applications in the field of environmental
studies in the field of civil engineering and in modeling and estimating environmental parameters. Be very
beneficial bio.

Water resources are very important in environmental engineering (Babanezhad et al.,, 2017; Qaderi et al,,
2018). Pollution can be damage different parts of environment (Ebrahimi and Qaderi, 2021; Ebrahimi Ghadi et
al. 2019; Dabbaghi et al. 2021) like as water resources (Yavari and Qaderi, 2020). Therefor many researches
have been done about environment protection (Moghadam and Qaderi, 2019; Taghizadeh at al. 2019;
Sheikholeslami at al. 2020). Flood can cause to soil erosion and soil is very important in human life (Tamadoni
and Qaderi, 2019; Khalegh and Qaderi, 2019). Concerning that Mazandaran province and Shahid Rajaei dam in
Sari are among the flood prone areas of Iran, flood risk mapping is very crucial and essential for choosing
appropriate land uses and managing water resources in such areas (Elsadek et al., 2019).

2. Methodology
2.1. Research Methods

For the advancement of study goals, different information layers (surface slope, land cover, half hour rainfall
intensity with 10-year return period, hourly rainfall intensity with 2-year return period, average annual
precipitation, altitude, geologic and land-use parameters) were prepared for the watershed of Shahid Rajaei
dam, Sari, Iran. Variable input data including land cover index, mean precipitation, half-hour and hourly rainfall
intensity, altitude, geologic and land-use parameters were entered as GIS inputs and its output was erosion.
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2.2. Area of study

This research was conducted at the watershed of Shahid Rajaei Dam, Sari, Mazandaran, Iran.

3. Results and discussion
3.1. Description of the measurements and spatial distribution of research variables

3.1.1. Spatial distribution patterns of elevation

For producing the maps of digital elevation model (DEM), Satellite images produced by the ASTER satellite
sensor having pixel resolution of 28.5 m were used.

3.1.2. Spatial distribution patterns of slope

In the present research, slope layer was obtained according to digital elevation model (DEM) in GIS software
and the results were displayed as the spatial distribution pattern of slope (%).

3.1.3. Measuring average annual precipitation

To measure average annual precipitation, the data of 5-year average rainfall (2015-2019) from four rain-
gauge stations (Sari, Ghaemshahr, Sepidrood, and Kiasar) of Mazandaran Meteorological Organization was
used.

3.1.4. Geology parameter

In this research, geology layer was presented as geological units.

3.1.5. Land-use or land-cover

For preparing land-cover maps and reporting the current land-use situation in the watershed of Shahid
Rajaei dam, firstly an appropriate time was determined for satellite imagery. After conducting preprocesses
and classification of the images, the output presented in raster format was entered into ArcMap10.7.1 software
in order to merge the features of classes and remove the classification errors and create output maps and
statistical abstract of land-cover condition in the study area.

3.1.6. Normalized difference vegetation index (NDVI)

Results of NDVI were represented in this research.

3.2. Results of modeling RUSLE factors in GIS software
3.2.1. Rainfall erosivity factor (R)

For measuring R in this study, average annual rainfall data of 5 years were collected from weather stations
located in Sari, Ghaemshahr, Pol-e-sefid and Kiasar.

3.2.2. Soil erodibility factor (K)

For calculating soil erodibility factor (K) in this research, data were provided from job-creation plan in the
villages of Sari and Miandorood performed by Management and Planning Organization of Mazandaran.
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3.2.3. Topographic factors (L, S)

In the present research, the procedure of Moore etal. (1991) and SAGA GIS open-source software were used;
this software owns a simple tool for single-step exploration of LS factor from Universal Soil Loss Equation
(USLE) using a digital elevation model (DEM).

3.2.4. Soil conservation practices factor (P)

Since no conservation practices were performed in the study area, the number considered for P in
the whole study area was 1.

3.2.5. Soil erosion map

After creating the layers of factors C, S, L, K, R, these layers were finally multiplied in GIS software. At the
end, by using the geometrical distances method in ArcMap 10.8 software, measures of the evaluated soil
erosion map were classified into five classes i.e. very low, low, moderate, high, and very high.

4., Conclusions

Soil erodibility was measured through Revised Universal Soil Loss equation (RUSLE). For this purpose,
before creating the results for used factors, their input data including DEM, slope, geologic layer, land-cover
layer, precipitation, soil, and NDVI index were prepared and their spatial distribution patterns in the study area
(watershed of Shahid Rajaei Dam, Sari) were analyzed. Study results suggested that remote sensing techniques
and GIS combined with field measurements of the studied parameters can be used for the environmental
studies of civil engineering and also be very useful for the modeling and evaluation of environmental
parameters.
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