I .; Geography and Development 3@

University of Print ISSN: 1735 - 0735 Online ISSN: 2676-7791

Sistan and Baluchestan
Homepage: https://gdij.usb.ac.ir

The Ranking of Razan Basin Erosion by Using the Fuzzy Logic,
EPM and BLM Model in GIS Environment

Mousa Abedini'®, Dariush Abolfathi?, Maryam Raeesi®

1. Professor of Geomorphology, University of Mohaghegh Ardabili, Ardabil, Iran

D<E-mail: Abedini@uma.ac.ir

2. Ph. D in Geomorphology, University of Mohaghegh Ardabili, Ardabil, Iran

E-mail: Dariushablf@yahoo.com

3. M.Sc of Watershed Management, University of Gorgan, Agricultural Sciences and Natural Resources, Gorgan, Iran
E-mail: Maryam.Raisi9®0@yahoo.com

| How to Cite: Abedini, M; Abolfathi, D; & Raeesi, M. (2022). The Ranking of Razan Basin Erosion by Using|
the Fuzzy Logic, EPM and BLM Model in GIS Environment. Geography and Development, 20 (68), 62-86.

£ [BIOIR hitp://dx.doi.org/10.22111/110.22111.2022.7002

Received: ABSTRACT

27 June 2021 . I .. .

Received in revised form: | AAwareness of the amount of the danger of ablation, the possibility of recognizing critical areas
25 January 2022 and arranging of managing plans and protecting plans achieved. the present study is produced
Accepted: aiming the use of fuzzy logic EPM and BLM in predicting the power of ablation and calculation
4 April 2022 of the whole illuviation that has been produced in a year in the Razan basin by help of
Published online: evaluation and GIS then the correctness of the studies have been compared according to the
25 August 2022 results of BLM model the more of the studied are wan in low erosion in the rest of the paper

by using EPM model the whole of illuviation that had been produced in Razan basin was
calculated according to the results of EPM model the power of ablation in the studied area laid

Keywords: in the ablation of middle class also the results of game operator of fuzzy %98 of study area was
Ablation, show reel in five class of the less clanger to the most danger final the results of credit evaluating
Fuzzy logic model, of models showed that the results of EPM model had more similarity with the prepare data of the
Ei'l\\/l/l r:]%(éill” study that show the correctness of EPM model in analyzing ablation of the studied area
Razan watershed according to the ranking of the area and using EPM model 28/44- 32/16 and 39 /40 % Percent of
and GIS. the space of the area laid in the classes of the more less .less- middle.

@ @ @ © the Author(s). Publisher: University of Sistan and Baluchestan

BY NC

Extended Abstract

1. Introduction Erodere, is the constant wearing away and
Soil is one of the most important natural resources destruction of soil on the surface of the earth
in any country. The human life history and its (transfer or movement from one point to another on
evolution shows that, soil has always been used as the surface of the earth) by water or wind
a substrate for agricultural crops and provides food (Kardwani, 2017: 264). Awareness of the amount
needs to ensure its survival., soil particles eradicate of the ablation danger provides to recognize critical
from soil bed and transporter agents transmit areas and arrange managing and protecting plans.
particles to other places. Erosion, which is called This present study aimed the model of fuzzy logic,
Abtra in German and Erosion in French and EPM and BLM in predicting the ablation intensity

English, and is derived from the Latin word and total illuviation calculation produced during
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one year in the Razan basin by evaluation of and
GIS. Finally, the certitude of every studied models
were compared to each other. Results in BLM
model showed that most studied areas were in
ranking of low erosion areas. By using EPM
model, the total amount of illuviation produced in
Razan basin was calculated. Results in EPM model
showed that intensity of ablation in the studied area
is assessment in the ranking of middle class
erosion. Detection the different areas of a
catchment in terms of erosion and its severity has
always been one of the most important goals of
natural resources experts (Nojavan et al., 2012 : 119).

- The Study Area

Razan catchment is located in the northeast of
Hamadan province with an area of 3084 square
kilometers. This basin is limited from the north by
the ridge of Aghdorband, Qarahgoni and Aran
heights from Qazvin province, from the west by the
ridge of Qarahdagh and Qoliabad heights from
plain catchment of Kaboudar Ahang, from the east
by the separating watershed (Kuh-e-Sefid and
Ghezel-Dagh hern boundary are separated from
Komijan plain of Arak near Firoozabad and
Dolatabad villages.

The surface area of the main aquifer (aquifer) of
this plain is 1709 square kilometers. Razan city is
located 80 km from the center of the province with
an altitude of 1841 meters above sea level and
coordinates of 20 and 49 degrees east longitude and
23 and 35 degrees north latitude. Meanwhile, from
the south of the study area, the Qarachayay River
enters the Komi Jan study area, which, after
crossing the east of Qahavand, moves north to
Amirabad.

2. Methods and Material

In present study, factors considered including
topographic maps of 1:50000 scale of the
geographical  organization, Landsat satellite
imagery of 8 study areas, climate data including
humidity, precipitation and temperature, 30-meter
SRTM DEM of the study area, Geological and
geological maps of the study area at a scale of 1:
100000 were prepared from relevant organizations.
ArcGIS software was used to create databases.
Then, spatial-spatial analysis, finally implementing
models and ENVI software were used to process

satellite images. Fuzzy logic is a multi-value logic,
meaning that its parameters and variables, in
addition to having the numbers 0 or 1, can also take
all the values between two numbers. The affiliation
of each member of the reference set to a member of
a particular subset is not definitive, ie it cannot be
said with certainty whether the member in question
belongs to this collection or not. This uncertainty is
done by assigning a number between 0 and 1 to this
member. If this number is zero, it can be said with
certainty that the member in question does not
belong to that set. If this number is 1, it can be
claimed that the member in question belongs to that
set. In this way, subsets of a fuzzy set can be
represented by assigning the numbers 0 and 1 to
each member of the set. Fuzzy theory includes all
theories that use the basic concepts of fuzzy sets or
membership functions. The membership function
can be considered as the degree to which the
elements of the reference set belong to its subsets
and is represented by c (X). In the definite
functions of decisive sets, we must decide whether
a member belongs to the set, which is either zero or
one. While membership functions allow us to
choose the degree of affiliation or degree as a real
number between one and zero. Fuzzy logic model
operators include fuzzy community operator, fuzzy
sharing operator, fuzzy algebraic multiplication
operator, fuzzy algebraic aggregation operator, and
fuzzy gamma operator. Fuzzy community operator:
This is a collection community operator. In this
way, it extracts the maximum degree of
membership and does not have high accuracy in
determining vulnerability. In this study, slope
factors, erosion coefficient, land use coefficient,
rock and soil sensitivity coefficient to erosion were
investigated. Then, using GIS software a map of
each of these factors was prepared and finally, the
estimation of erosion and sedimentation of Razan
catchment using EPM and BIM models in the study
area was obtained.

3. Results and Discussion

In this study, using fuzzy logic model, first the
database including slope, slope, lithology, land use,
vegetation, precipitation, soil and waterway layers
were formed and then the data were generated in
the form of raster and vector models. Then the
required maps were obtained by processing the
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data. Lithology: Recognition of surface geological
features of the catchment is of particular
importance for the assessment of erosion and
sediment. Loose and soft rocks are usually easily
eroded and play an important role in sediment
production. To prepare the lithological layer of the
study area, a geological map with a scale of 1:
100000 of the Geological Survey were used. In this
study, the fuzzy gamma operator 0.98 was used to
moderate the very high sensitivity of the fuzzy
algebra multiplication operator and the very low
accuracy of the fuzzy algebra addition
operator. Finally, the erosion risk zoning map
obtained from the 0.98 fuzzy gamma operator was
divided into 5 classification: very low, low,
medium, high and very high risk zones with a
difference of 0.2 (Figure 14). The coefficients of
the EPM model were obtained from Tables 1, 2 and
3 related to the EPM model and then the erosion of
the study area was classified into three categories
of medium, low and very low risk.

4. Conclusion

The aim of this study was preparing the final
erosion risk map in Razan basin of Hamedan and
estimating the sedimentation amount using fuzzy
logic, EPM and BLM maodels. In order to prepare
the erosion map, the weights obtained from the
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