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Table 1. Results of Spherical, Exponential and Gaussian variogram.
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Table 2. Results of Modelling with three types Kriging.
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Fig.4. The amount of Rainfall erosivity factor.
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Fig. 5. Spatial distribution of soil erodibility factor.
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Table 4. The amount of soil erosion in the combination of different parameters (t/ha/yr)
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Abstract

Soil erosion is one of the major challenges facing
the country's watersheds and is considered a
significant obstacle to achieving sustainable
agricultural and natural resource development. The
accuracy of input parameters in the RUSLE model
greatly enhances the precision of soil loss and
erosion estimation. In this study, the RUSLE model
was integrated with Remote Sensing (RS) and
Geographic Information System (GIS) technologies
to derive key parameters including rainfall erosivity
(R), vegetation cover (C), and slope length and
steepness (LS) using various methods. The rainfall
erosivity factor was calculated using 25 years of
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precipitation data from 13 rain gauge stations,
applying ordinary, simple, and universal kriging
interpolation methods. The vegetation cover factor
was generated based on NDVI, IPVI, and NDBI
indices using Landsat 8 satellite imagery. The slope
length and steepness factor was derived from digital
elevation models (DEMS) including SRTM with 30
and 90-meter resolutions and NED with a 10-meter
resolution. Ultimately, nine combinations of these
parameters were used to estimate soil erosion and
sediment vyield across the watershed using the
RUSLE model. Results indicated that the
combination of NDBI vegetation index, LS factor
derived from the NED DEM at 10-meter resolution,
and R factor obtained through simple kriging
yielded an average soil loss of 16.84 tons per year,
closely matching the observed sediment yield of
16.5 tons per year. Accordingly, the NDBI index
demonstrated superior performance compared to
NDVI in estimating the vegetation cover factor
within the RUSLE model.

Extended Abstract

Statement of the Problem: Soil erosion is one of the
important problems of watersheds in the country and is
considered as one of the most important obstacles to
achieving sustainable development of agriculture and
natural resources. Waste of soil causes a decrease in soil
fertility and a decrease in the useful life of dams and other
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water structures. The Revised Universal Soil Loss
Equation (RUSLE) is widely used to estimate soil loss
and erosion risk worldwide. The high accuracy of the
input parameters of this model leads to a more accurate
estimation of soil wastage and erosion.

Purpose: In this research, the RUSLE model for
estimating soil erosion and sediment production in the
framework of remote sensing, geographic information
system and geostatistics, the effect of digital elevation
models with different resolution (10, 30, and 90 meters)
and different plant indices (NDVI, NDBI, and IPV1) were
evaluated.

Methodology: In this study, while integrating the
RUSLE model with remote sensing (RS) and geographic
information system (GIS), the parameters of rain
erosivity (R), vegetation cover (C), and slope length and
degree (LS) were prepared with different methods. were
prepared in this way, the rain erosive factor was obtained
based on 25 years of data, 13 rain gauge stations and
normal, simple and general kriging methods. Vegetation
factor was also produced based on NDVI, IPVI, and
NDBI indices using Landsat 8 satellite images. The
length factor and slope degree were also prepared based
on the SRTM satellite digital elevation model with
resolution of 30 and 90 meters and NED set with a
resolution of 10 meters. Finally, with 9 combinations, the
amount of erosion and sediment load was estimated using
the RUSLE model in the basin.

Results and discussion: The results showed that the
average soil loss, the composition of the NDBI
vegetation index, the length and degree of slope obtained
from the NED digital elevation model with a resolution
of 10 meters, and the rain erosivity factor obtained from
the simple kriging interpolation method is equal to 16.84

(ton per year) and, compared to the observed sediment
(16.5 tons per year), was chosen as the appropriate
composition. Based on this, the NDBI index in
combination with other factors is more efficient than the
NDVI index in preparing the vegetation factor of the
RUSLE model, which can be attributed to the use of the
mid-infrared band instead of the red band. Because the
mid-infrared band is the absorption range of water
droplets.

Conclusion: In calculating the rain erosion factor,
geostatistical methods are very effective in modeling this
factor in addition to calculating the spatial correlation
between rain erosion data. Calculation of the slope length
factor shows that increasing and decreasing the
separation power of the Digital Elevation Model (DEM)
can make the slope length factor similar on average, but
their results are not comparable at the basin level. The
slope length factor obtained from lower separation
powers with better simulation of the basin can have a
result close to the reality at any point in the basin, but the
reduction of the slope length and direction factor in the
separation power is mostly due to poor performance in
steep areas such as Moorland and Upland. The use of
non-normalized indices such as IPVI to calculate the
vegetation factor did not lead to satisfactory results. The
NDBI index can be used to separate areas with and
without vegetation cover, and due to the role of
vegetation in the rate of erosion, a high correlation can be
established between the areas without cover and the rate
of erosion.
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