Downloaded from geographical-space.iau-ahar.ac.ir at 17:24 IRST on Friday November 28th 2025

&

AY (0 laddi p s § Crouss Jlew

YA\V=YrYalads AP Y Gl 4l aalg oSl "UT ol&uiily

2Ll yia (sLds ale sdaalilind

) Sdgd Jde

Yy . N
Sl o e
HSVERVESE

¢ el gl bl

b codan oS Ol g 53 O&Eey, 4l Jlalu b Condy (w2

ELECTRE-L o,las i (g, padl 595 9 BLM ke
VTN s R WA VYT sl s

oS>

LI

SleMbl 5 bl 3 5aS il o Sian 5 e g5 el 5 gslasl glac s 5 Sl e S
Sladde 5 iy 38 S 5 al a5 ol 53 sy Mg 5 Sl aes
Joe Sl eslizal b andlas cpl 53 ol o ol ol gy 5 S ilu b Sl 5,50 5 6l 1) el
by 53 ilad s sy 4 ELECTRE-L o)lme dir (S eead (o5 5 BLM 5l 350
Jb ¢S 8w @L:.? ol 03 S g Glep gdoag 5 Sdd aiE 5 eddantl, OKiag,
Srdiilad 5o lelss sl 51 5 05578 035 L (Cud) 315 55 Jele &S das o OLis ELECTRE-1
el 53 ) osled adym 5 e b elad r fizmen )l edge ) Lol A 5 03 S 4
Y b s i 0 Ol 5 @il b Ghle b e 53 Sadicel Ol ot S
sy pal adm 53 oS Ghalep ddb oS 158 jasiis I BLM Jas (85 L ila S50 5
Al D13 S s bt ol ket ol phlep Db Ol 5 ssde Bl 1) Gy o i
S 3500 pasiie LY SUsen ol v st 6 dy Rl B B il adlie S 015 eSS sba
Ldr ) wSl by e g xul 5 5 aS en g Ol S dly (glaals glacas js Aula b oud Sl
S Amly ppmmen Lipda bl L e 5 eSS (St O sl (ST )b (ol
o2 oot Jole Blslailsly il 3 Ol -ui,;.sc*fh};ﬁqéub\j S p e 3 GisLES

Dlasls olatl st by il s o SYL Ao s ¥ BA s b ol

GIS ELECTRE-1 Jde BLM Jue (03,5 4 3= (S jilu b 1 gddS 050

E-mail: Gis_geo@yahoo.com O ool oLl (P55 Sl S (b Ll (6 S5 (g pmiils =)
E-mail: Moradjani1400@yahoo.com e AEEHN (bl x f}l" ISy ¢ bl pott] u:ﬂ!ﬁ (b Ll (685 (gamiils =Y
E-mail:gholamimajid1365@gmail.com Lol Olgaol o8l oLdl a p e 2 dSLils (ke gLl A 03,5 6553 Sl -y

E-mail: Dariushablf@yahoo.com S sope s s ksl G s ply oK 8


http://geographical-space.iau-ahar.ac.ir/article-1-3536-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 17:24 IRST on Friday November 28th 2025

VEOY (licasy AY o jlack ca guu gseass Jhoo « salidl yha (sLdd sale (saolilind YA

PRV

L a5 s e (L eSSl ol 51 ol Grale B 5 e S5 padge Lo IS 5
Jolse baenl SUS 3 5 alidipes 5 b G Shs olil QUi Caxdype bl sled 4 i
&b Camle 530 Vb A ol b o Ghls sl Hsba ) 5iS LS B el o (L
Oalp Shlst dlaps Sl b 5l 86 o)l mle 2alS el dnil andls sdnlu b Jalse o
Sbt e s YO b 0iS o b Jla ¥ov i cony iicws Janl 5 Vgame 5505 o 5o 1) Jbo 5 Sl
il e sl tle S5l meS Colea ol S5 S jlie ol S Jys 5 5 LSS e
Ty lages S 3l desn Y ssas 5s Gl Lol Olsle 55058 5L (Maghsoudi et al., 2009, 2)
03 s Gl BYs G Jedee 1l Ghle B e 53 DIl s 5usliS slas Sl s s
Pt S 53 S Ol s ol Gl b Jelse 5 s (S il e (ALS i 03 0 501
o il L YU Bies Lo pes e Ol 5538 055 Slen S s ool st o)l s,
53 OLdl slacdlad 528 s el s Ul 3y cnlals Ll e S 6358 T lds
(AL b 5 SOl mle 5l Jeel b 5 s Gl e 5 2l el slags 1l b

el 5 O amgth oS Sl o3l 13 Bl 55 5 2130bky B sme 53 1 LSS Sl s Glaas 2

e sladaly 5 O WS Sl S gpadol sl Al s alS Sl Jiss 0

.(Ebadzadeh et al., 2017) .l suis elazrl- gslasl

MPSIAC Juds 5l eslizad L1y o3l ds b s sy Mg 5 Sl b sy 5o Asgari (2008)
S 035 arlome Jlo 55 5 YWEYVANY L s 55 4 g gy Db Olpee Gaiosd ol 55 23500 3,550
Sl 05 LT jel iy s 53 452 g gy b Olioe cizmes 350 o 53 CaSeo 20 VAIVVUNY sl
A s il Gl s sl s sl Jl s caSe e YI0VUWY csVL a5
32 dulis & gldlis 5> Rangzan (2008) .4l S 55 5 Jaw st (oS OIS a4y 4S 20 s
S eslinal b Ol LS o oS a5 il b 3,31 » 53 EPM 5 MPSIAC Jde
&S 5ls LS gl e Slalia L MPSIAC 5 EPM Jde 53 bt avglie (s 5 GIS 5 RS (slacsesS
Sl EPM Je ol Lol il oal (5305 SLlail Ghla ST )3 os S35 Jke 53 5l sdalimmnsey ol 4 S
sldlas 5 Borzoo (2008) .ail s Oleabs! B MPSIAC Jus o3lilas YU ol b (glyls sble luls
ool Ol daix g 4 sy 5 Lile s Ol dewles 53 1) EPM 5 PSIAC MPSIAC s 5 4n
Sl ALS s o 25 dherl (ool Jalss canlllans s ge a5 S 0L 5 el aslis ool
ol Pl el it S o o 5 Sle o S5 Gl b e el Gble s osasa a5 b

£7.08 S ol ol Sl a5l a am 5 Jiled Olge A S el ol Sb (5l b Ol


http://geographical-space.iau-ahar.ac.ir/article-1-3536-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 17:24 IRST on Friday November 28th 2025

V4 v 038 S Gl el jo i) g b B Cumiia g (o)

SRS ) RN Sal gl sl 5 Sal e 5l Ghle b o pwles glatisle 5l as = ol Ao s
Zandi et al .53 @l 505 b oS sl Ll S35 5 £y 4 s g L olety 05
L OLAsk wusls ool e 53 Jass belge 20 L 0T Lyl 5 S il e 428 (2013)
Slawd e ol Aot 5ol Lol p olib (vﬁ“ o a8 sl oL ol Ll s Ll bl s, s
el 4 S 513 andllans s o adlaie S Sl 3 5 s e 31 e YVAY B 1180 gl a3 £0 B YO
USLE R sladits 3l estizal b 1, Ol i 5 0 559 gy 5 S 2L 5 Mohammadi et al (2017)
RUSLE Jute 3 ssalcmsay ol wlulp 3 S bl ol SleMbl g Lames ;3 USPED
Iy adee Gl 31 doyn Yo 5 11/0 OY/Y 000 Cud S i [Jles 5 Ll (o st @S lep oS
L33 S 5 @b RUSLE 5 USPED Jus 55 148 315 0L 1l Godows 3 ool il s oo ol
Slhas Gl a plBl ol ulal 505 o ol S Gl b Bl 1 Sl Gble Ol
b ST L1 55,0 b= 3 S 2L s Jafarzadeh and Rezaei 2017) .5 yai St cblis
Sl lap B L5151 doss WS das o 0L ol asdllas 51 ol s 3 50l 3550 1 Lag 3 o
doss Vb slalasS o3 s 5 s oS b s o) MY oSiles b b a3
223Nl S S s hegte e 3L Gble 5o Ao pn YV Gl Gl B L de s 00 5L Hle Sl
05 deys Yo 5 ob le gy de s OA ol sl Al b glils Lol ds s VWY Sliea S ps_u
bl 53 s S 5 b Ol ks 3U e, 40 Saffari etal 2018) ..5,0s 3 v e Jiolu b
Sl ol Sk 313 0L 0T IS il 45 dstls 5y 35,08 8 o 3 4y S 2l b
SEKa s B VATV VR Y Y LS5 Yeve ST (VAAG (Gl g 0B A g 3 el 3,50
Sy Smlo s ollil S ule 3 ks L5514 Molla and Sisheber (2017) .ol JLa s
o vica et al (2017) awstls p el Slelinyl s TS 5T asee s Sl bl gy ael
Sbt pbacd Glajmebl w38 oo 2l g5 5 S il et Cou O hug Sl
L Sop slaazlys ke s S ule s 0 W8 ol ss ol 51 Ll et al 2018) s ses ks
=S5 D5 (S Gl s 4 O3 5 5l J gl 53 48 5ls 0L 0T Gadows mmls .38 s
Sl b oLl Shuiging et al (2018).ccnl a3 8 ojso St il o i by 5 550
Sk ¥l ) da Gado el bl sl el b e Sl 5 S ged bl o 1 (glailans
e glajlsile 5 ol glacmes 3l St Sl AT &S s o5 VOVY spus WSOl Olad s
e Spd e B0 WS Sy Sl S il s Sosls 5 SIST bl 5 Jled ey) o5

® Koga


http://geographical-space.iau-ahar.ac.ir/article-1-3536-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 17:24 IRST on Friday November 28th 2025

VEOY (licasy AY o jlack ca guu gseass Jhoo « salidl yha (sLdd sale (saolilind Yy

Selene (2018) .dias plail Sb= il 3 ol e L ablin 5l 6 f 30 SLlB b S SaS OIS el
-\U)J.Lc b')h,..i))}y R g)“:""g’““'u J),\a‘j N C«:\j;- 5 S &ijﬁ LSJ&J“WT et al
ool plcanl S JRle sl 3 ey 4 anslr ol das e 0L &S 3 S Rl b Ol
&5}})&)}»}35}).«\;3MJ‘ODM‘LJK&.L«JA b)‘}"ﬁ).ﬁ L;\})JW)LSLA k);}}b g:,\c.bu Or
O W Slelil o o ol 0L b 0T aslllas gl 5 als y OLlS bl o ESIE) o S03 4y
sl 4 (2023) Rahimi et al .l o Sl JS S b amd 53 5 AL o SIS e
5 atls oS il sl as s o ST Sl §55 2 s e Jelse J:.,\S Sl LSS
5 a0 0T elal  pemen s A3 AVYY 1L (ROC) &Jwﬁjcbgjusm sl s
FB S ol 5, Jele 5 aibtag; Sl dol 2SS elid K Julse gl oo
sl 3 Ol gy Galos ol 5 a0 1S aallae 550 (gaidlaie 5o ST ol b §55 R TS
A2l e O 2 S3e balse 5 (ole b o shau guaih (Ctda S Ol gt s Ok s, ol 4 >
:N&nbjy&bdwdu;ﬁ}&kélkc;@'y

WY 5 oss obdlar Gl 4835 YN 5 am )3 YT U adds VWV 5 a0 YT 5 U3l as (glslys aids YA
4&»6\.&6}\)&.&[4 .J)‘J)‘j;d\.s.]a;ﬁd\)b L’.’.wj) w%}d&j)*ﬂ(\g‘i&) J)b ez 9 CJAJ:.A).L;S
Q"‘"‘"L;)J")&}:jsL;A}g"t':"LSLQMJ°J"’j‘§f)>45°°;L5)ﬂ:’.L)"’Jf‘)°jsm‘)"\"}))‘wt'b3)jﬁ
5Oy, 4 Aib e e VAVA Olea S s gl Sl 5 e W E s s plal Jl
.EL:JJ‘)JJ.@,.%)J wfbu)&)\jwujsﬁfTwyLJw)l 0y 4 S 4o slads - 5

® Motozintla de Mendoza


http://geographical-space.iau-ahar.ac.ir/article-1-3536-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 17:24 IRST on Friday November 28th 2025

™ v 038 S Gl el jo i) g b B Cumiia g (o)

_5
=
30000 _ﬂ
- %
3 ' h
I 1 -
i ik L
R e B g
Laia) £ :
OEtia 5,5 (s Avasn g g
&La:‘-)‘f High : 1978 g_ —g
_— _loas 16 24 32 B
- Low : 614 5] — Kilometers g
OYAA OB hiy 55) asdllans ) g aitlate Coad ga 1) K
Figure 1: Location of the study area (Authors, 2019)
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Table 1- Factors affecting erosion and the advantages related to each of them in BLM
method (Refahi, 2003: 319)
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Table 2-Erosion status by sum of scores of seven factors(Authors, 2019)
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Table 3- Decision matrix for the erosion problem of Romeshgan Basin (Authors, 2019)
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Figure 2: Raw matrix options of ELECTRE model (Romeshgan sub-basins) (Authors, 2019)
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Table 4- weighted non-dimensional matrix (Author, 2019)

H Sy S o el b as s> 5
XYYV o/egt VAL VAN lad 3
N C/AVY OAYY Y 2004 55
ARR! /v OA o/eYY /N as )
AV YAV N1 /oY bap sy



http://geographical-space.iau-ahar.ac.ir/article-1-3536-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 17:24 IRST on Friday November 28th 2025

YYV v 038 S Gl el jo i) g b B Cumiia g (o)

(G) jio Kalaal u b 5 (F) jio Kaler b oS5

F) j50 Kalor o ilb-0 g
Table 5- Effective Coordinate Matrix (F)
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Table 6- Effective uncoordinated matrix (G)
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Table 7- Formation of an effective comprehensive matrix (H)
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Table 8- Ranking of sub-basins of Romeshgan basinin terms of susceptibility to erosion
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Figure 3: Final ranking map of sub-basin terms of erosion Sensitivity based on Electre model
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Figure 4: Erosion zoning map in Romeshgan basin based on BLM model
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1- Introduction

In our country, land degradation and water erosion are one of the main threats to the
sustainability of resources and sustainable development of the country. Geographical
location, climate, natural and geological features, along with human factors, have made
the soils of the country potentially highly erodible and highly susceptible to corrosive
factors. Although soils formed as a result of water erosion move from higher elevation to
lower elevation, sedimentary or alluvial soils are formed, but these soils are only
marginally exposed to eroded surfaces. Today, depletion of soil resources caused by soil
erosion results in significant loss of life every year. Usually, in undisturbed conditions, it
takes about 300 years to form 25 mm of surface soil, while this amount of soil is much
less than eroded soil (Maghsoudi et al. 2009). According to the World Food Organization,
about 36% of all land and 60% of agricultural soils in Iran are subject to erosion. One of
the major causes of severe erosion in Iran is the removal of vegetation. Another cause of
water erosion in Iran is cultivation on steep slopes. As we know, Iran is a mountainous
country and the slope of land is mostly high. As the slope increases, the amount of
infiltration decreases. So the runoff is certain. In addition, the expansion of human
activities in nature, inappropriate land use and unnecessary exploitation of water, soil and
vegetation resources have exposed vast areas of the country to desertification and land
degradation, resulting in deterioration of cover, Erosion and decline in soil fertility,
decreased production, unemployment and negative socio-economic consequences.

2- Methodology

In this research, we have attempted to compare erosion susceptibility sub-basins in Romashegan
basin using ELECTRE model and to study erosion zoning in the basin by applying BLM model.

The Land Management Bureau (BLM) method was developed by the US Land
Administration and based on 7 factors assessment (soil movement, litter presence on the
soil surface, rocky position, reinforced stone parts, bumps erosion, The form of the
waterways, the existence of gully erosion). The total score of these seven factors gives the
surface soil factor (SSF), and the erosion condition is expressed in terms of the sum of the
seven grades in qualitative terms.

According to the objectives in this study, the research steps are as follows:

- Preparation and production of required data and layers based on seven factors in the
BLM model using basic maps and using the GIS fan.

- Combine information layers based on the factors envisaged in the model to determine
the units of work and determine the severity of erosion in each of them.

- Preparation of basin erosion map.

- Overlapping of individual geological layers, slope classes, land type and land use with
erosion map obtained separately to determine the erosion level in each unit and geological
classes, slope, type and land use.

- Determining the factors affecting the erosion of the basin after the overlap of the layers
with the erosion map of the area.

- Comparison of the results of work with previous studies on the studied area.

The steps in the ELECTRE model:

1. Determine the decision matrix according to the indicators and options
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2. Non-scaling using the paired comparison method

3. Create a Weightless Dimensional Matrix

4. Assess options for all indices and formulate coordinated and incoordinated matrices

5. Gaining the effective coordinated matrix

6. Obtain the effective incoordinated matrix

7. Obtaining an effective general matrix of matched effective coordinated matrix and
effective incoordinated matrix

3- Discussion

The map is classified in the method used in five classes: minor, low, medium, high and very high.
In terms of erosion classes, there are five classes of erosion in the studied basin. The low erosion
class has the largest area with 57% and the middle classes (31%), high (7%), very high (4%) and
minor (1%) are in the next ranks. To determine the most important factors affecting the erosion of
the basin, a blend of BLM erosion map with geological layers, slope, land type and land use in GIS
was performed.

Implementation of ELECTRE model on Romeshgan basin to study the erosion situation:

- Decision Matrix (Raw) for Romeshgan basin erosion. To form the decision matrix in the
ELECTRE model, it is necessary to consider the following points.

- We indicate the ascending or descending order of the parameters.

- If we have a qualitative criterion in the decision matrix, we can turn it into a quantitative
measure. We give 1 to 9 for them.

Formation of coordinated and incoordinated matrices

V=N*W

Where V is a weightless scale matrix and N a normalized matrix, and W is the weight of the
criteria.

Using elements of the matrix V, the coordinate set (k, ) C, which contains the criteria in which the
k option is preferred to option 1, and the inconsistency set (k, I) D, which includes the criteria for
option 1 on k It is preferred to be obtained using the following relationships.

Using the above information, the square matrix m * m is the coordinate (I) whose elements are
composed of the weights of the indices that belong to the matching set and the matrix m * m of the
incoordinated (NI.

Formation of a Effective Coordinated Matrix (F) and an In Effective incoordinated Matrix (G)

To create Effective Coordinated Matrix (F), first set a threshold value, and then each element of
the matrix | greater than or equal to this threshold value is in the F matrix of one, otherwise it will
be zero. A general method for determining this threshold (1) is the average of the values of the
matrix I.

To form an inconsistent matrix (G), the threshold value ((NI)7) is obtained similar to that of the F
matrix. The only difference here is that each element of the NI matrix, which is smaller or equal to
this threshold value, is in the matrix G of one, otherwise it is zero.

Formation of a effective Comprehensive Matrix (H)

By combining Effective Coordinated Matrix and Effective incoordinated Matrix, the effective
Comprehensive matrix (H), which is a Boolean matrix (zero and one), is obtained.

The matrix H represents the order of the relative preferences of the options, and the criterion for
ranking and grouping the options. In order to remove the low-gravity options, one can distinguish
the effective options from the matrix H. By removing any column of the H matrix, which has at
least one element equal to one. Because that column is dominated by rows or rows. On the other
hand, the line whose number is one in greater than one denotes the higher rank of that option.
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4- Conclusions

The results of applying the ELECTRE model in the study of erosion status of Romeshgan
basin show that topographic factor (slope) is more effective than other factors in basin
erodibility and plays the main role. Based on this model, sub-basin number 1 in the north
of the basin (with the highest number of dominants) had the highest vulnerability to
erosion, followed by sub-bases 2, 4 and 3, respectively. This is mainly due to the elevation
and slope status of the basins.

The present study shows that the low erosion class in the Romeshgan catchment covers
the most extent and then there are high, very high, moderate and minor erosion classes. In
general, the area has moderate erodibility. In the BLM model, environmental conditions
are considered to estimate erosion. Therefore, the factors affecting the erosion of the basin
with different impact rates show their role with different values in the model. The overlap
of soil type layers, slope classes, geological and land use layers indicated that the
maximum erosion intensity was in the slopes and mountainous units that included new
and old thrust deposits and alluvial cones, marl, lime, siltstone, musselgrass, mosselang
be. Also, rainfed agriculture units have the highest intensity and forest and pasture units
have the least amount of erosion. In terms of slope factor, lands with slope of 8 to 30
percent have the highest degree of erosion.

Keywords: Soil Erosion, Romeshgan Basin, BLM Model, ELECTRE-1 Model, GIS
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