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2. Multicriteria decision making
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1. Step wise Weight Assessment Ratio Analysis

oIl anwgi g g & gl



(Y JK8) B gilweslel (e T0) 0L

SWARA Ju.
e LS Sl ey 6 (20055 2l Sed L )
Yore dle s gy cpl ssd e esls il SWARA oS
SWARA Jue 55 [YY] dd 5 ae OLKen 5 2 Ui S Luy
s s 3,8 o 1y o Sk 5 5,8 15 18l Joas

650000 700000 750000

3750000

3700000

3750000

3700000

u':“;ﬁ jOLI ok A S 6‘0}‘}AL& j_}Lﬂj 64»4.;‘19 )‘
3l ey 4l (V0) Al eslined NDVI jaxls L alS
5 gbaesls (Vererr Llie) W 8wy el Ol
S Sl 3l SU g (g5 St
sleesls 51 5L s 8 e sy Olul = Okl ol b
Sl 00) s S eslimal adln aaObl sleelKa]
Jlsle s Lo 3 b Ll ds S ag ulﬁT oYl Glbsy,
J)-LM’ b)‘Ju‘ 9 QLE.:M r.:...\..:...u “g.’. BEIE) [ J:""'J ArcGIS 10.8

650000 700000 750000

Lalal

) s RS
- [EATSTEY
[ ¢

- s
i

3750000

3700000

>
- g9 0 425 85 17 25.5 H *

3750000

3700000

iy

[ lomg

s Elona wor ;
lms Eouns [ar e
ks [ omt 0o 4 8 16 24 32 wod

3750000

3700000

3750000

3700000

650000 700000 760000

N -

ol s 5 esliials ) ge aly glaalsi Y S

\f'& )‘-M -0y D)w —ﬂ-ﬁ.’)% JLM)

ov

ool drwgi 9 g @ i


https://www.researchgate.net/profile/Violeta-Kersuliene

SWARA Jubs b b las 035 1) o ol I8 5k S5 g Dot S palin el

Do b s e | la lxe «(Sp) )@ﬁwwlw:,w@cu,@m;gf
SWARA Dhre o adsl 855 anslome gz o8 (K] 5 dslons 1 o8
Y s DAY ol b 035 aloes oy £ 8
Y A Sl Sl el NS skl ] L
e s LS—J-.’) S guaib (L cdav g (0S)
v/ q ‘Ub‘}.:‘
/v P ITrS o
Y Skt sl Lls b gl s Jolse (Sl il b e Liles s
oA S rd s Olre o sl ool (’)’VJ)Q&U‘ s LSS Lajlms ol 50
i e Gla s, bolae 3U 05,0 s 4 gl ol S50 iala b
/0 ng.;r.:m,z? JJA}‘&.SJL?J‘).}AS}J;JA oslinal ke
(\ J}J})Mawa‘SWARA AJL:MJ.'«?:

700000 750000
1 1

1F 0 ke -0 o lowd — 23,k Jlw oA S350 Arwgi g grigyT Ay i

Lol
DP9y 4 by
SWARA
5| [ 0-03

| 03086
- 06-1 0 375 15

Miles

SWARA Jae 5 eslazal b Aol b oodd 428 ¢ IS




el b sy g Ll Okl S VB
5 s A sl 0L s el Coaal ad shtes AU
Jlss i Olpea bdipe) sladsly @ pdicel
G s b oS Wil gilede s 1 b gt s
Sl b st slag 4 s o V] o)l Slgsen
4\55‘3 QLJ..: @L‘b Jw’:?-‘bﬂ ANP }AHP &_5) 92 )\ bbLL';w\L
PR O U W P PR R SR i WO
Sh ol 3 dates bloe ol (gl i 55 [V ] o)l ciilae
ANP 5 AHP szjr.:'««aj sdde 5 obil e Sledbl sll
53 dlain 5 il 0 1 B st el s
L8] 3l Sleseen G oyl GiL“JL.ASCM»\ ails AHP %5,
V0N 035k ALS i slae L Ll 55 ANP 55 5
2 oS 0Lk s alS e slae O sl Sles
b})&@j})} L;«ﬁ}}‘))[i]wﬁ)‘}f)%jtyu)
ULMV\;} 6f5r“*‘*‘5 6um 5 L;er,@_, L (ob,u;u o)
);.[Y]sj\xw&ﬁdﬁmd o L‘\Sf.b)buw.v\.w‘)ﬁ))b
oslitul b glole ab 50 o3 S Jula b gdluagy sl Sash
Wﬁ)ﬁ)wﬁ)@ébbdu@bcLJ;AHPJ.lﬁ‘)\
El Lo amals il led s 1 G o St LS
ol @u dslie ( S, 5bas [VV] o)l Slssan s 4l
LSLA)L:’LO g})‘jﬂ L;OLQJ P 45 MJL;G QL;..: b.)\..;o‘)u‘ CJL:JLEA LJ
LA 5 RS 5 g llS Ll Olgea LS 2dg 5 o
b o Jle i O3 bl s e bt Sl
23 el Dgline Sl 608 p S s 63;&“ (ool Ll
¢J4)\>L5fo.lmsuwwudu)b}£l.5 ).,4;4}%]#:‘_52[.«’
;.A.:.w 9 J-ALAAJL/M‘) c;g,..,;-d,«.;.: 9 Sis d‘bk"‘ DL 45&5-):
Skttt agde a8 b Ola Aule 3 ould plg 4l

ja.mj:.aw%)bu\-&)b*v é&bﬁw%)ﬁw‘)}&u
pS Uil OIS el 4S5 AL (IS 53 s 3T
Lmudhl.«sdwwy 4ck-n ‘-fpb L lJJw.O (/' v)w.v)l,...ﬂ
sl ad g 53 Slaallas sd e 0l @0 S 5 oS
s s Aoy Ve j\jé%b_&bbﬁ:b&\&i&yg\
s VT 1 Sl 2ol b Ol o 508 oST 2 aLS
Ll 0S| ALS iy o 58 b ol o Jles
S8 a8 sls OLES O3l Sl s jade L[YE] das Jals
23 R B RS Bl Seee O St i b B
o=l d Lo gble YL Slsean VY] cul Slea S bl

VEeD ,log —O ol — o3,k Jluw

04

L) b slajlae oS 5ls QLS SWARA Jue b 85055 @L“J
)kﬁ‘"“ ‘Jg.ué‘)b .J’.‘:‘)‘J M}P‘ &‘LAJ.? Qv\.\ir‘)b \‘)J.«;U L)'»"J:L)’:“f
Dl ol s by 035 o 50S (4/00) ol g

2ol Al a5 Gl s Dle S0 s Sl e
)Lyww‘éww@wﬁjmTw;q
(7 USE) ws sdsaib YU cnl

BIEEEREI 2 2PN CPUR CONS S-S R W RGN W PY R -3
Lﬂ}hwﬁjéwj.ﬂ‘v 4(.5&1@)9&%):4-&}?@;-@
db“)g’)m C!L'b ‘f‘w‘ wjf)‘ﬁ ..«\JJ\.JJ Ja%).) M)JYQ 9
wbﬁmwydﬁfj&yéuwxvf&bwb

S St 5 Lou

Co e 53 SIS e 5l Al b a4 conles A28 4y

uA]aL\A LR RLY Wl S bl 6]3)4.4;‘).: 9 L;c.:Ja CL\A
S (S ek 6&5@“&\ EREETEE R O.’\.L:A Lgl.ha)‘: LY
S s Sade e S B al 3 i 55 6,1
ladde ol |5 S o iy (Glos s Coal (MCDM) o 5lne ki
ot Lile) s 53 laesls Sl eslaad LU das e O
ol 5 (Bl 8 5 SHL S g alS Ay
Dbee ja 50 Ol b abe Slaass 5 (oo OlLL S
b L‘UW e3) -Ufu‘
adlate 235 Ll ;2 L 1y Gillad o S5 oS S US55 glel
q,.f.,..l&:ili@p;&pﬁ‘;;b&:l:quuij)dl.ﬁl{Mls
o305 35S L ble s SOsd sladde 5 oo sl B,
S peos sadde ) eslizul (IS, by diten LelylS Ly
s 0 Gl B Cenlis LB 4y s ol
Jijl;} S ghde 6[.&0)‘;&:_1&:,25; wﬁ%‘\fw‘&a&}
yubﬁwﬂu\ﬁwm)w; V.ﬁ‘).‘? b wu)ks
S S b S JaS sl s plba | Gl
el Ol 9 059 e s SWARA Je 51 G ol 5o
B oS ek B esliad Gl By S5 glaslas o

nJS dsles Lag\ Lo w‘ u,dL.u\

il Bl 5 B 3V 23 L e b 4 sl
35 S 4y ik
(s Slaslae a5 sl DL SWARA Jue L 85055 CLU
s 53 s b S o LS s elidoe
Ui U'«’JJ(’S s S bae ((bilie ja A5 as e ol
At bl o gleas ity ol olantl st 4,
S 03 Awin asS Gy Ol eslial b bd il

oIl anwgi g g & gl



IR PR e

ol Kl
@ oled 4 lash Sk B s lagn o
Shlasl 5 eslizal b s VESWAIY astse VEeT/yV 50T
5 S iy 8 ol slp bl di oisls s

D o Slsy8

(E9
&
1. Arabameri, A., Cerda, A., Tiefenbacher, J. P,

and Blaschke, T. (2020). Spatial pattern analysis and
prediction of gully erosion using novel hybrid model of
entropy-weight of evidence. Water, 12(4): 1123.

2. Arabameri, A., Pradhan, B., Pourghasemi, H. R.,
and Rezaei, K. (2018). Identification of erosion-prone
areas using different multi-criteria decision-making
techniques and GIS. Geomatics, Natural Hazards and
Risk, 9(1): 1129-1155.

3. Borrelli, P., Robinson, D. A., Panagos, P., Lugato,
E., Yang, J. E., Alewell, C., and Ballabio, C. (2020).
Land use and climate change impacts on global soil
erosion by water (2015-2070). Proceedings of the
National Academy of Sciences, 117(36): 21994-22001.

4. Chezgi J, Asiyaei M. (2021). Determination of
Erosion-Prone Areas using GIS and Multi-Criteria
Decision-Making Models: A Case Study: Bagheran
Birjand Region. Journal of Water and Soil Science, 25
(1): 279-293.

5. Conoscenti, C., Angileri, S., Cappadonia, C.,
Rotigliano, E., Agnesi, V., and Mirker, M. (2018). Soil
erosion susceptibility assessment in a karst landscape:
Gorghina Valley case study. Geomorphology, 308, 60-
70.

6. Dlamini, P. Orchard, Jewitt, C. G. Lorentz,
S. Titshall, L. and Chaplot, V. (2011). Controlling
factors of sheet erosion under degraded grasslands in
the sloping lands of KwaZulu-Natal, South Africa,
Agricultural Water Management, 98(11): 1711-1718.

7. Gelagay, H. S., & Minale, A. S. (2016). Soil loss
estimation using GIS and Remote sensing techniques:
A case of Koga watershed, Northwestern Ethiopia.
International Soil and Water Conservation Research,
4(2): 126-136.

VEeD ,log —O ol — o3,k Jluw

YL O [V] cl alin Oldlas slaasl » Glav (ans
P e 2 g Sl Lol DDty addlas
5 OEsy Spte el (ralu b Rl s alS Ly e
LYE] s o 0L o3l e 1) 150 55 51 (65 5k

0 Gble ol S A = ) hage Jule s OIS
Lls 5508 Combom Sl 4 Cond oS (SaT slasisla
(ol 6l S (gl 3l 4 sls L Ll 5s glandlas .o,05 ) 3
Gladsls aS 55 ool Ol e 3 s I¥] Ll Jaw g
(L;:\N)ts 6\.&&.‘3&.‘2 EESBL J:jb “ [ 6\.&%2 J‘}P.-_}Lf L;{AT
DVT Gyl Sl glaisle 4 ol ‘-QJ;VS ol Ol
Ll s g Sal glatsle o sl 0lis Ukl s idss
LoT s o DL 5 2 5l o ge (6 s Sl B il S350

ady YL as Ghle ) () =) s sle s S
Gl s Slsewd gladsly s Boes il 1) iula
AL i oS5 L bl (i) pdi ol b Gl
Glaanl ol O psls 3 LAl Lo o) ol Sl oS S
53 Slasdllas  Llasly S 03 4l 55 0 Sla o 53 5 o
500y S Mo ol glasle oS sy Ol Ol ) G2
L,1s s M5 53 1y e (S o el b b A Sl
Ao ¥ VU glacad a5 5 S b ol dled s s V]
3 S sl b Olsae 155 o s ALS i L ol en
sy Olis da jy adsd [A] S S Jle s Sl s o5 0
5P 5 S VU osh, W @ ool glaanl )l 4 (s S
DU 3580 Gl B s Cor o ol Ok 2 i
Jelos gl Sl Sl gble plulis gl Llls (o)l
Wom y Sistaays 5 i gble s Ll s ous S
Spdilasl 5 Ssle e SWARA U il o axdlans ) 5o
“ A}L 3 2 ap/w Jde U’i‘ .,\.Jab Fokoms ‘_gjsz
Lgl.ﬁ:g:,.;)j}‘ c)l.;a.a LR R sl b [ Mbgf QKA‘ Q‘Jiﬁ;vbj}i
o oy Ldd e b e LIS A iy s S
plo Gkl 5 e B e S LB Ol 0 S e
L bl 58 a0 bl i | ik elazl 5 oslasl  ab
el ) LogE cpl 5 Ladds pde 5 bl Ll
St gl glaas s b 3 Jie ol 508 Goenlsl S

oIl anwgi g g & gl



17. Rahmati, O., Tahmasebipour, N., Haghizadeh,
A., Pourghasemi, H. R., and Feizizadeh, B. (2019).
the

factors on gully erosion in a semi-arid region of

Evaluating influence of geo-environmental
Iran: An integrated framework. Science of the Total
Environment, 579, 913-927.

18. Rajesh, J. Pande, C.B. Kadam, S.A. Gorantiwar,
S.D. and Shinde, M.G. (2021). Exploration of
groundwater potential zones using analytical
hierarchical process (AHP) approach in the Godavari
river basin of Maharashtra in India. Appl. Water
Science, 11 (12): 1-11.

19. Ruzgys, A., Volvagiovas, R., Ignataviéius, C.,
and Turskis, Z. 2014. Integrated evaluation of external
wall insulation in residential buildings using SWARA-
TODIM MCDM method 20 103-10.

20. Sadeghi, S. H. R. (2017). Soil erosion in Iran:
state of the art, tendency and solutions. Poljoprivreda i
Sumarstvo, 63(3): 33-37.

21. Safari, A. Ahmadi, M. Rahimi Harabadi, S
(2015). Comparison of ANP and AHP Models to Assess
the Development of Gully Erosion in the Basin Kahor
Plains. Researches in Earth Sciences, 6(4): 94-11.

22. Stanujkic, D., Karabasevic, D., and Zavadskas, E.
K. (2015). A framework for the selection of a packaging
design based on the SWARA method. Engineering
Economics, 26(2): 181-187.

23. Talebpour, T., M. (2015)

Identification of areas sensitive to soil erosion using

and Qanavati,

the fuzzy analytic hierarchy process (FAHP) model in
the Mahabad Dam catchment area. Natural Geographic
Quarterly. 8(30).

24. Vaezi, A. R., Ahmadi, M., and Cerda, A. (2017).
Contribution of raindrop impact to the change of soil
physical properties and water erosion under semi-arid
rainfalls. Science of the Total Environment, 583, 382-
392.

VEeD ,log —O ol — o3,k Jluw

A

8. Gholami, V., Booij, M. J., Tehrani, E. N., and
Hadian, M. A. (2020). Spatial soil erosion estimation
using an artificial neural network model and GIS.
Journal of Hydrology, 34: 100799.

9. Haregeweyn, N. Tsunekawa, A. Nyssen, J. Poesen,
J. Tsubo, M. Meshesha, D.T. Schiitt, Adgo, B. E.
Tegegne, F. (2015). Soil erosion and conservation in
Ethiopia: a review Progr. Phys. Progress in Physical
Geography, 39 (6): 750-774.

10. Hoseini, H., Chezgi,J. and Tajbakhsh, S. M.
(2023). Determining Prone Areas to Rill Erosion Using
Maximum Entropy Method (Case Study: Kaji Wetland
Sourth Khorasan Province). Desert Management,
11(3): 89-104.

11. Karam, A. Safarian, A. and Hajjeforushnia,
Sh. (2010). Estimation and zoning of soil erosion in
Mamlu basin (East of Tehran) using modified global
soil erosion equation and analytic hierarchy process
methods. Earth Science Research, 1(2).

12. Kavian, A., Mohammadi, M., Gholami, L.,
and Rodrigo-Comino, J. (2017). Assessment of the soil
erosion risk in a semi-arid watershed using the SWAT
model. Environmental Earth Sciences, 76(8): 1-15.

13. Kersuliené, V., Zavadskas, E. K., and Turskis, Z.
(2010). Selection of rational dispute resolution method
by applying new step-wise weight assessment ratio
analysis (SWARA). Journal of business economics and
management, 11(2): 243-258.

14. Nawaz, M.F., Bourrié, G. and Trolard, F. (2013).
Soil compaction impact and modelling. A review.
Agronomy for sustainable development, 33, 291-309.

15. Pande, C.B. and Moharir, K. (2017). GIS
based quantitative morphometric analysis and its
consequences: a case study from Shanur River Basin,
Maharashtra India. Applied Water Science, 7 (2): 861-
871.

16. Prasannakumar, V., Vijith, H., Abinod, S., and
Geetha, N. (2012). Estimation of soil erosion risk
within a small mountainous sub-watershed in Kerala,
India, using Revised Universal Soil Loss Equation
(RUSLE) and geo-information technology. Geoscience
Frontiers, 3(2): 209-215.

oIl anwgi g g & gl



A gl

S350 darwigi 9 g5
Extension and Development of

Watershed Management - A
"V/ss)l:ﬁju._\ )
Vol. 14, No. 52, Spring 2026 YFed )ler —OF 8 lowd — o3, Jlw
Abstract

Zoning of Erosion Intensity in the Farokhi Dam Watershed Using the SWARA
Decision-Making Model

J. Chezgi*! and M. Rostampour!
Received: 2025/11/30 Accepted: 2026/06/13

Soil erosion, as one of the most serious challenges of nature, causes land degradation and reduces
the capacity of dams; therefore, soil erosion not only leads to the destruction of agricultural lands and
vegetation, but also has a direct impact on the country's water resources by filling dam reservoirs. Dealing
with this phenomenon requires careful planning, revitalization of vegetation through the implementation of
rangeland and watershed management plans. This study was conducted with the aim of zoning the erosion
intensity in the Farokhi Dam watershed in Qain County, South Khorasan Province, using the SWARA
multi-criteria decision-making model. For this purpose, ten criteria including slope, slope direction, land
use, vegetation, geology, geomorphology, precipitation, soil permeability, distance from the river, and soil
texture were evaluated. After weighting the criteria using the SWARA model, the information layers were
integrated in the GIS environment and a final erosion intensity map was produced and divided into three
classes: low, medium, and severe. The results of the study showed that the slope and geology criteria had the
greatest impact on the erosion of the region with a relative importance of 0.15 and 0.13, respectively. Also,
based on the final map, about 29% of the basin is in the severe erosion class, which mainly corresponds to
sloping units, marly geology, and poor vegetation. These areas are often concentrated in the vicinity of the
main waterways and in the central parts of the basin where the population is higher.

Keywords: Soil erosion, Decision-making model, Ggeographic information system, Zoning, South
Khorasan province.
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