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ABSTRACT
Introduction

Since its inception, the Earth has been constantly evolving and changing due to
internal and external forces (Rajaei! , 1992). One of these factors that causes changes
and transformations in different parts of the Earth is the phenomenon of erosion, which
is one of the most important phenomena of the morphology of the Earth's surface.
Also, one of the environmental hazards and ecological crises that the world is facing
today, and one of the factors of erosion, is the phenomenon of land use change. The
acceleration of land use changes has led to significant changes in the world and the
transformation of land uses, so that areas of natural areas such as forests and
agricultural lands have been converted into urban lands. By knowing the rate of land
use changes over time, future changes can be predicted and necessary measures can
be taken. Land cover maps are used in the management of natural resources and the
environment and in identifying the potential and potential of lands. And they are
considered as a source of information for adopting principled policies and developing
development programs. Since models based on the global erosion equation fail to
consider the interdependence of factors affecting soil erosion, MCDM method is used
to explore a wide range of options in terms of objective conflicts and multiple criteria
(Aher? etal., 2013).

Methodology

The research under study is an applied research and its result is the investigation of
land use changes and their impact on erosion in Namin city. This research is based on
the use of remote sensing methods to obtain land use changes in the 22-year period of
study and the use of the ARAS multi-criteria analysis method in the GIS environment
to zone the soil erosion potential of Namin city due to land use changes. ARC GIS,
Ecognition, ENVI, Idrisi Excel software have also been used to process images and
analyze data. In order to investigate the risk of erosion in the data collection stage,
first, considering the natural and human conditions of the region, the factors of slope,
lithology, land use, precipitation, distance from communication road, distance from
watercourse and soil were identified as effective factors in soil erosion in the study
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Results and Discussion

area. In the next stage, information layers related to each of the factors were prepared in the geographic information
system environment. Information layers of communication roads and waterway network were prepared and measured
using the map of communication lines and rivers of Ardabil province. The slope layer was prepared using a 12.5 m
digital elevation model, Alos satellite, and Palsar sensor, taken from the site (vertex.daac.asf.alaska.edu). To extract
information layers related to lithology (rock resistance), the geological map of Ardabil province was used with a scale
of 1:10000. The precipitation map of the city was also drawn according to the data of meteorological and rain gauge
stations and using the precipitation gradient equation (P:0.227H-85.04). Thus, in the ARC MAP software, using the
Calculator Raster command, the elevation class map was replaced by the H component and then the precipitation map
was extracted. In the present study, with the aim of extracting land use in Namin County, first, Landsat satellite images
from (TM.OLI) sensors for two time periods from 2002 to 2024 were obtained in August from the US Geological
Survey website, and then a land use map was extracted for the two time periods using an object-oriented method.
Conclusions

Water and soil are among the most precious national resources of the country. Unfortunately, in the last decade, due to
land use changes and destruction of vegetation cover, most of the precipitation has turned into runoff, in addition to
wasting this vital resource, causing huge floods, causing great financial and human losses. Knowing the ratio of uses
and how it changes over time is one of the most important issues in planning and policy-making and preserving natural
resources and people's lives and property. It can be said that land use changes are one of the important factors in causing
soil erosion. Therefore, in the present study, the study of land use changes and its role in the rate of soil erosion using
remote sensing techniques and ARAS multi-criteria analysis has been investigated and analyzed for two time periods
of 2002 and 2024. The results of the studies showed that in 2002, the most dominant area of land use was related to
poor pastures and rainfed agriculture, covering 493.71 and 209.91 percent of the basin area, respectively, and in 2024,
the largest area was allocated to poor pastures and rainfed agriculture, covering 422.62 and 271.93 percent of the basin
area. According to the results of the study during the period under study, the most important changes during this period
include an increase in agricultural land, an increase in the area of human settlements, and barren land, while a decrease
in good and poor pastures
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Figure 2: Flowchart of the research process
Laidly g cuxy
2l 522y Al ad
VO Lo (65,085 5 myeytosksS YATIVY b and @wilye ay boguype Voo ¥V Jloo o o 00l (60,15 Clie (lie 0y
2 70y gl S EYV/FY Colin b cans @l 0 sl s )5 i i a0 Yo YF Jlo sol)] (650,85 aiis ;o (Y USE) alil so po 0 yinglS
wobaisl g a1y Corlue o s cgop0 yogkS Vo YT YA Gl b 0T (65,3LS § 20 0 yioglS YYV/AY Cluno b oo (55 ,9LeS
5 UOY Coluw b Gsfun (2o /00 colue b ol idg b Gble « YooV Jlo jo a5 ail oo )53 LLa ogdle a4y .uslosls
AN Colas b o) e b slag )8 58 Yo VE Jlo jo a8 sz je ailaaly 1) colus ol o 5eS FY0 colun L K>
elaizlogs a1yl pd cpl Gl 5 jlade ) 2eS FAIVY Colun b Ko o VPO colun b G5Sun g o luluil >y
ool alils Galial Ve oV Jlo 4y coed VoYY L jo s )5 pl colus Jg caslosls
GBS oy y50 Sloj o3l (b )d cirmad (LoD 5o 90 3l i il ool b ey By St oy 2 o IS b @
olad ) ol celyy qms celyj sl ladl 5 (G9Sne 3blie tslas )5 (talidl (blis jo 5oz 3blie 5 os5 @il e coluwe
P e Gl a2 b @l 2)lse YL CB0 by SISE Cuz 4 8l g 50 wdlios ;58 BB (T Jgux) sases

1 Zavadskas and Turskis

151



VF P ol cFY o ladi ) Yoo 98

AT BT ST

2ol 5l emi e oy yshaie 4 Galiee Dlllas ;o aS sl 0030 5 S CgB @30 5 e &5 S 90 4 NAVE gy b
ol 0als oolaiul ol ool g a4y cawadd

VoV g Verl Jlo crmod oyliw e (ol 6 0,08 i 1(V) JSCis

Figure(3): Land use map of Namin County in 2002 and 2024
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Figure (4): Map of criteria used in erosion zoning in Namin County
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Table (4): Total contrast, standard deviation, amount of information and final weight of the criteria considered in the erosion zoning of
Namin County
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Table (5): Erosion risk class information for the years 2002 and 2024
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Figure(5): Erosion zoning map for 2002 and 2024 in Namin County using the ARAS model
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