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Figure 1: The location of Simre Chenar watershed in Lorestan province
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Table 6- Erosion intensity classification in the EPM model (Refahi, 2000)
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Figure 2: Slope map of the studied area
"l 47I l1l "l ‘,l
N
3] E
w E

4,250 8,500 17,000 25,500 34,000

Meters

T ¥ T T T
a7 a7 a7 a7 a7

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 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


http://geographical-space.iau-ahar.ac.ir/article-1-3937-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:32 IRST on Friday October 17th 2025

VET Sl AV o lack calen somans Sl « sabsdl yha (sl sale sdolilund \2

Refrences
Abedini, M., Daneshvar Gabloo, H.;& Esmaali Oori, A. (2015), Estimation of soil erosion and
sediment production in Anbaran watershed using WEPP and GIS models. Tabriz International
Conference on  Agricultural Development, Environment and Tourism. Pp.1-14.
https://iar.shirazu.ac.ir/article 4035 68ae382ce037d41e204a1668b91c7a82.pdf
Abedini, M.;& Toolabi, S.(2013). Comparison of the efficiency of WEPP and EPM models in
estimating soil erosion and sedimentation rate of Solachai watershed, Quantitative
Geomorphological Research, 1,79-96. No. 1, , pp- 96-79.
https://www.jess.ir/article 183017.html?lang=e
Ahmadi, H.; Tharwati, M;R., Noor Mohammadi, A, M. (2007), Estimation of sediment and
erosion with EPM and MPSIAC models using geomorphology and GIS methods in Baghreh
watershed (Torbat Heydariyeh) Journal of Geographical Sciences, 8-7,52-35.
https://www.researchgate.net/publication/234153755
Alizadeh, A., (2010), Principles of applied hydrology,Mashhad Astan Quds Razavi
Publications, https://www.scirp.org/reference/referencespapers?referenceid=1784258
Anees, MT., Abdullah, K., Nawawi, Mnm., Norulaini, Nan., Syakir, Mi., and Omar, Akm.
(2018). Soil erosion analysis by RUSLE and sediment yield Models using remote sensing and
GIS in Kelantan state, Peninsular Malaysia. Soil research 56 (4), 356-372.
https://www.publish.csiro.au/sr/SR17193
Ansarilari, A.,& Ansari, M. (2016). Estimation of soil erosion in Marvdasht plain (Fars province)
using RUSLE experimental model. Quantitative Geomorphological Research,
https://www.geomorphologyjournal.ir/article 78023.html?lang=en
Chiang, LCH., Wang, YCH., and Liao, CJ. (2019). Spatiotemporal variation of sediment
export from multiple Taiwan watersheds. Department of Civil and Disaster Prevention
Engineering, National United University,Pub: Miaoli City, Taiwan.
https://pubmed.ncbi.nlm.nih.gov/31071953/
Colman, BC., PinheiroGarsia, KM., BahiaPereira, R., Shinma, EA., Elylima, F., OrtizGomez,
Ariel., and SanchesOliveira, PT. (2018). Different approaches to estimate the sediment yield
in a tropical watershed. Universidade federal do mato Grosso do sul, Campo Grande, MS,
Brasil. https://www.researchgate.net/publication/328031327
Das, D. 2014. Identification of erosion prone areas by Morfometric analysis using GIS. J.Inst.
Eng.India ser. A, 95(1),61-74. https://link.springer.com/article/10.1007/s40030-014-0069-8
Denis, M. K., Parameshgouda, and Edwin ,J. J. M, (2014), Soil erosion mapping in
Singhanhalli-Bogur Microwatershed in Northern Transition zone of Karnataka using Universal
soil loss equation and geographic information systems, International Journal of
Interdisciplinary and  Multidisciplinary  Studies  (IJIMS), 10(1), 137-146.
https://www.researchgate.net/publication/267980838 Soil Erosion Mapping_in Singhanhalli

Deolia, R., and Pande, A. (2014). Spatial distribution of dissection index (Erosion Intensity)
versus geomorfological environment in Parkha watershed, central Himalaya. Indian Journal of
Geography and Environment, 13:10-22. https://ouci.dntb.gov.ua/en/works/7X2wqkrl/
Eisazadeh, L., Sokouti, R., Homaee, M. and Pazira, E. (2012). Comparison of empirical models
to estimate soil erosion and sediment yield in micro catchments. Eurasian Journal of Soil
Science. 1-6 https://www.researchgate.net/publication/274312375

Erfanian, M., Ghahremani, P.,& Saadat, H.( 2014). Preparation of risk map of soil erosion
potential using fuzzy logic in Qarnaveh Golestan watershed. Iranian Watershed Management
Association, Year 7, No. 23. https://www.magiran.com/paper/1257642


http://geographical-space.iau-ahar.ac.ir/article-1-3937-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:32 IRST on Friday October 17th 2025

AR

e SB b 8 b5l o pldl 2 9 8l S pl ladss aunlis

Feng, X., Wang, Y., Cheng, L., Fu, B.,& Bai, G. (2010). Modeling soil erosion and response to
land — use change in  hilly catchments of the Chinese loss plateau, 118.
https://www.researchgate.net/publication/222244986

Geach, M.R., Stoke, M., and Hart, A. (2017). The application of geomorfic indicesin terrain
analysis for ground Engineering practice. Engineering Geology 217, 122-140.
https://www.researchgate.net/publication/312263997

Ghobadi, Y., Pirasteh, S., Pradhan, B., Ahmad, N. B., Shafri, Z. B. M., Sayyad, Gh. A. and
Kabiri, K. (2011). Determine of correlation coefficient between EPM and MPSIAC models and
Generation of Erosion Maps by GIS techniques in Baghmalek Watershed, Khuzestan, Iran. 5th
Symposlum on Advances in Science & Technology, Mashhad. Iran.pp 1-12.
https://gdij.usb.ac.ir/article_7002.html

Hada, M.S., Bhardwaj, D. D. and Kukal, S. S., (2005). Assessment of erosion risk a catchment
using information on rainall erosivity, aggressiveness, soil erosion survey and soil erodibility.
Water and Resource Researchm, 46, 265-273.
https://www.researchgate.net/publication/291074299

Hashemi, S. A. A.,& Arabkhodari, Mahmoud (2010). Evaluation of EPM model through
sediment measurement of small dam reservoirs, Agricultural science and technology and natural
resources. Issue 42. https://www.researchgate.net/publication/264495900

Khayyam, M; Ghanmi Jaber, M.,&Samadzadeh, R (2013), Comparison of the efficiency of
MPSIAC and EPM models in estimating erosion and sedimentation of Saqezchi Chay Namin
watershed. Bi-Quarterly Journal of Applied Geomorphology of Iran, 1,1-15.
https://gdij.usb.ac.ir/article 7002.html11111

Khodabakhsh, S.; Mohammadi, A., Rafiei, B.,& Issa, Bozorgzadeh (2009), Comparison of
estimation of erosion and sedimentation under Cesar Basin (Dez Dam catchment) using
experimental EPM and M Psiac models with the help of fuzzy knowledge. Iranian Geological
Quarterly, 12, 51-61. https://gdij.usb.ac.ir/articecle 7002.html11111

Kardavoni, P (2008), Soil conservation, University of Tehran pub. Ninth Edition,
https://ouci.dntb.gov.ua/en/works/7X2wqakrl/

Mahboubi, A., Pasban, A., Mahmoudi-Qaraei, M., Khanehbad, M., Taqdisi-e-Nikbakht, S. 2013.
Application of MPSIAC and GIS model in estimating erosion rate: an example of Sarghayeh-
Sarnish watershed (south of Mashhad). Applied Sedimentology,
1,https://www.sid.ir/paper/410705/en

Mehregan, A, (2006). Evaluation of erosion risk mapping methods using remote sensing and
geographic information system (Case Study in Latian watershed), M.Sc. Thesis, Soil Science,
Faculty of Natural Resources, Tarbiat Modares University, Tehran.
https://www.sid.ir/paper/410705/enl1

Mohammadi, Sh., Karimzadeh, H., Pourmanafi, S.,& Soltanikopaei, S. (2018). Spatial and
temporal estimation of soil erosion using RUSLE model and Landsat satellite time series (Case
study: Mandarjan, Isfahan). 71, (3), 759-774. https://jrwm.ut.ac.ir/article 68888.html?lang=en
Nejad Afzali, K., Shahrokhi, M.,& Bayatani, F. (2019). Estimation of soil erosion using RUSLE
model and identification of its most effective factor in Dehkahan watershed (south of Kerman).
Journal of Environmental Hazards, 21-37. https://jneh.usb.ac.ir/article 3943.html?lang=en
Nojavan, M; Mohammadi, A.As.,& Gholami, V. (2012). Determining the severity of erosion
using BLM and Fargas models in Bandareh watershed, Journal of Geography and
Development. 29 ,119-130.https://jneh.usb.ac.ir/article 3943.html?lang=enmm

Noori, H., Karami, H., Farzin, S., Siadatmousavi, M., Mogaradi, B., and Kisi, O. (2018).
Investigation of RS and GIS techniques on MPSIAC Model to estimate soil erosion. Jour4nal of
the Prevention and Mitigation of Natural Hazards, 91(1),221-238.
https://ideas.repec.org/a/spr/nathaz/v91y2018i1d10.1007 s11069-017-3123-9.html


http://geographical-space.iau-ahar.ac.ir/article-1-3937-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:32 IRST on Friday October 17th 2025

VEY 5aals AV 6 jlach sl goamns o « oalisl o Ldd cale (saslilind YeA

— Rajbanshi, J., and Bhattacharya, S. 2020. Assessment of soil erosion, sediment yield and basin
specific controlling factors using RUSLE-SDR and PLSR approach in konar river basin, India.
Volum (587).https://www.researchgate.net/publication/340544853

— Refahi, H.(2000) Water erosion and its control.Tehran:University of Tehran Press Third
edition.University of Tehran Press. Third edition. https://georesearch.ir/article-1-244-en.html

— Shojaei, Sh., Nora, M., Habibimood, Sh.(2018). Estimation of sedimentation and erosion using
MPSIAC and FSM experimental models and direct measurement method (Case study: Gabrik
watershed, southeast of Iran). Scientific Research Quarterly,4,82-100.
https://magazine.hormozgan.ac.ir/browse.php?a_id=471&slc lang=en&sid=1&printcase=1&hbnr
=1&hmb=1

—United Nation. (1997). Dryland degradation keeping hundreds of milions in proverty, press
Release: secretariat of the United Nations Convention to combat Desertiucation
Geneva:switzerland.https://catalogue.unccd.int/357 Article The%20Internaification %20Drawin
2%20a.pdf


http://geographical-space.iau-ahar.ac.ir/article-1-3937-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:32 IRST on Friday October 17th 2025

Yeq e S Glule § (bl Oga al Ul (2 9 a3 ) eShacus ol slaJas dunlis

Comparison of MPSIC, EPM, and BLM Models for Assessing Soil Erosion
Using Kappa Statistical Coefficient (Case Study: Seymareh Chenar Watershed)

Mousa Abedini*, Iman Ali Belvasi, Behrouz Nezafat Teklhe
Department of Physical Geography (Geomorphology), Mohaghegh Ardabili University, Ardabil, Iran.
Ph.D. Student, Department of Physical Geography (Geomorphology), Mohaghegh Ardabili University, Ardabil,
Iran.
Ph.D. Student, Department of Physical Geography (Geomorphology), Faculty of Social Sciences, Mohaghegh
Ardabili University, Ardabil, Iran

Email:abedini@uma.ac.ir(Corresponding Author)
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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