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Figure 1: The location of Simre Chenar watershed in Lorestan province
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Table 4-Characteristics of erosion in user units (Refahi, 2000)
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Table 5-Erosion sensitivity coefficient to lithological and soil geological units (Refahi, 2000)
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Table 6- Erosion intensity classification in the EPM model (Refahi, 2000)
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Table 7- Scoring factors based on the BLM model (Refahi, 2000)
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Figure 2: Slope map of the studied area
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Figure 3: Geological map of the studied area
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Figure 4: Slope direction map of the studied area
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Figure 6: Soil map of the study area
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Figure 8: Precipitation map of the studied area
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Figure 9: Distribution map of erosion points in the study area (taken with GPS)
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Table 10- Average coefficients in the study area by using the MPSIAC model
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Figure 10: Erosion zoning map in the Simre Chenar catchment area by using M Psiak model
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Table 11-Values of estimated parameters in the study area by using MPSIAK model
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Figure 11: Zoning map of erosion in the study area by using the EPM model
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Table 12- Sediment values estimated by using EPM model in Simre Chenar watershed
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Figure 13: Pictures of erosion in the study area
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Abstract

Soil erosion is one of the important issues in the watersheds of Iran and can be considered as one of
the most important barriers to achieving sustainable agriculture and natural resources. This study was
conducted to compare the MPSYAK, EPM and BLM models using kappa statistical coefficient to
assess soil erosion and sediment production in the Seymareh-e-Charnar catchment area. For this
purpose, the position of 90 points of erosion points was determined in a field survey by a GPS device
and these points were adapted to the final erosion maps.The evaluation of the results obtained from the
models used by the Kappa statistical coefficient shows that the MPSY AK model with Kappa statistical
coefficient is 0.91 compared to the APM and BLM models with a kappa statistical coefficient of 0.76
and 0.71 of greater accuracy In assessing the risk of erosion in the Seymareh Chenar catchment area.
Also, the results of the overlaying of the final erosion map with erosion points showed that in the AP
model, 81% of the points in the medium-risk zone, the BBL model had 37% of these points in the
medium-risk zone and in the M-PSY AK model 90% of the specified points in the middle danger area.
Therefore, it can be said that the studied area is in the middle erosion class and the M-PSIAC model
shows more accurate results for erosion evaluation in this basin. Based on the zoning done using the
M-PSYAK model, 7.93, 14.45, 77.62% of the area of the area is located in very low, medium and low
risk classes. Also, based on the APM model, 27.44%, 32.16%, 40.40% of the area of the area were in
low, moderate, high risk classes, respectively. The results of this model estimated the coefficient of
erosion intensity of 0.58 and the total sediment produced during one year was 1921183.6 cubic meters.
Introduction

Throughout its evolutionary history, humans have always used soil as a substrate for growing crops
and meeting food needs to ensure its survival. The continuous loss of soil from the earth's surface
(transfer or movement from one point to another on the earth's surface) by water or wind is called
erosion. (Kardovani, 2008:264) Erosion is a process in which particles are separated from their
substrate and transported to another place with the help of a transport agent. If the agent separating
particles from the substrate and transporting them is water, it is called water erosion. (Alizadeh,
2010:870) Identifying different areas of a watershed in terms of erosion occurrence and intensity has
always been one of the most important goals of natural resource experts. (Nojavan et al, 2012:121).
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Materials and Methods

In this study, geological maps at a scale of 1:100,000 from the Geological Survey of Iran, digital
topographic maps at a scale of 1:50,000 from the Geographical Organization of the Armed Forces,
Landsat 8 satellite images, pass 166, row 36, dated April 16, 2017, climatic data of the study area,
including temperature and precipitation, which were obtained from the Meteorological Organization of
Lorestan Province, and a 30-meter digital elevation model of the study area were used to prepare a
map of slope, slope direction, and extraction of waterways. ArcGIS software was used to create a
database, perform spatial-geographical analyses, and finally implement the model, and ENVI software
was used to process satellite images. The Psiak model was proposed in 1968 by the US Water
Management Committee to calculate the intensity of soil erosion and sediment production in arid and
semi-arid regions of the United States. In this model, the impact and role of 9 important and effective
factors in soil erosion and sediment production in the watershed are measured. The latter method is
called the modified Psiak formula or MPSIAC (1). In the MPSIAC method, the surface geology factor
score is obtained from the following equation. Where V1 is the geology factor score and X1 is the
surface geology erosion index determined based on rock type, hardness, fracture, and weathering.
Also, in this model, the following equation is used to determine the soil factor: Where X2 is the soil
sedimentation score and K is the soil erodibility factor in the global erosion formula. Erosion and
sedimentation largely depend on the climate of the region. In this regard, special attention should be
paid to precipitation. In this method, and in relation to the weather factor, the frequency of
precipitation, the period of precipitation, snow, freezing and melting are examined. The following
equation is used to determine the weather factor.

Results

In order to conduct this study, a database was first created, including layers of slope, slope direction,
lithology, land use, vegetation, precipitation, soil, and watercourse, and then the data was produced in
the form of raster and vector models. Then, the required maps were obtained by processing the data.

Slope: One of the main factors in soil erosion and sediment production in each watershed is the slope
of the land. On steep slopes with a long length, erosion usually increases due to the increase in the
speed and amount of runoff and also the increase in the role of raindrops. In this study, a digital
elevation model of the study area was used in the ArcGIS software environment to prepare a slope
map. (Figure 2). Geology: Understanding the surface geological characteristics of the watershed is of
particular importance for assessing erosion and sedimentation. Loose and soft rocks are usually easily
eroded and play an important role in sediment production. To prepare the lithology layer of the study
area, a geological map at a scale of 1:100,000 of the Geological Organization of Lorestan Province
was used Land use: Studying the type of vegetation cover on the land and its type of use in
agricultural, industrial and construction purposes is very important in studying slope erosion. Human
activities have been intensifying erosion since they began to exploit the land, and the rate of this
erosion will increase with further exploitation. In general, any use that reduces the percentage of land
cover on a slope has a strong effect on erosion and sediment production. According to the vegetation
cover and type of use, the lands of the Seymareh-Chenar watershed were classified. The basis for this
was studies conducted at the Natural Resources Organization of Lorestan Province (Figure 5).
Rainfall: Among the elements that make up the climate, rainfall and temperature have the greatest
effect on erosion. Reducing the soil resistance parameters themselves increase soil erosion. The
amount and intensity of rainfall affect the amount of runoff and, consequently, the amount of erosion.
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To study rainfall, climatic data related to synoptic and rain gauge stations in Lorestan Province were
obtained from the Meteorological Department of Lorestan Province. Then, to prepare the precipitation
layer, these data were analyzed in Excel software. In mountainous areas, precipitation is affected by
altitude. In the study area, due to the mountainous nature and the lack of rain gauge stations, a
relationship between altitude and rainfall in the existing stations was obtained, and using this
relationship, a precipitation map of the Seymareh-Chenar watershed was prepared (Figure 8).
Conclusion

This study was conducted to compare the MPSIAC, APM, and BLM models using the Kappa
coefficient to assess soil erosion and sediment production in the Seymareh Chenar watershed. For this
purpose, the location of 90 erosion points was determined in a field survey using a GPS device (Figure
9). Evaluation of the results obtained from the models used using the Kappa coefficient shows that the
MPSIAC model with a Kappa coefficient of 0.91 is more accurate in predicting erosion risk in the
Seymareh Chenar watershed than the APM models with a Kappa coefficient of 0.76 and the BLM
with a Kappa of 0.71 (Tables 15, 16, and 17). Based on the zoning made using the MPSIAC model,
7.93, 14.45, and 77.62 percent of the area of the region are in the very low, low, and medium risk
classes, respectively. Also, by combining the erosion points obtained from the GPS device with the
final erosion maps (maps obtained from the models used) and using ArcGIS functions, it was
determined that in the APM model, 81% of the points were in the medium risk zone, 13% in the low
risk zone, and 6% in the very low risk zone, and in the BLM model, 63% of these points were in the
low risk zone and 37% in the medium risk zone.
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