[ Downloaded from jwmr.sanru.ac.ir on 2025-12-17 ]

VoA Ve lianl g e VY o)les /emdjlgd Jo juul 0555 Cape doliimngh

$) rb i 9 (5559UiS pole o1

” & FS PORAL
e el i e gy dlie
8l 059> Cu e dslidingy

Base ) asucaglyl g sl soje o)) SLadLs (& Cardy o)y
(48 55 5u8uil 039> 153,90 anlllan) yiulw 8 (il Lo §f

Fobl w5 olg b jamen (5 ya8 058 dgecm0 sl 5 1505 iy L,
(bayat52@gmail.com : Jggume ok s) (£5y9liS zugy g Lbjgel «liizs lojlu (gyl3 sl 9 SB cbslis 0aSiimg3 )bkl =)
35 el ol (55598 0SS (SB iz g pole 09,5 (S gl Sy e (685 gyrdily Y
S59MS oy 5 Ghigel «lising (lojlo «sylaztel § S cblis auSimgly bl o il =¥ 5 ¥
ANAIN o s o, QMY cedl s 6
WA B VoA ramio

S
390% 39y b &l 3 (551050500 (STt WO al3El g Sl Copmer lal3d) a3 humecum; S
L sl gWojen cu )50 29 o0 (Jasme S as L 53 ()ILU jorb Sl (amb lio Cu e sgw g b o0 13!
e S a5 5t 500131 sl 2] 53 (uimoins; Siluss (St 5 S sogmsy M5 9 S ivbas b
OARg3 ool 53 sl (55958 35l 09 gela Co pte y3 23T (gl gl gxucaglyl g juSul (oje (rub SS9
Sty Cowlus S adld @d)S ool ojea )3 BAse nj WuCudsl g Badls (& Candy (ow)p S L
A (2309w, 9 EPM (0125 Juo jl adge (w8 Sl 0anig ol 4 job (Saiulw 8 (ad Ll (il 3 & (S
Badgs 515 suauglyl bpad U dwglio 5 (g5lwd ) lailiwl 51 (g Wil Julod 5 1 il (ooi ) Cgmsy J1950 Cornnd
G ny Lpadld g SUIGE ayadls 9 bades yj (X095 Slp 585 Gauandgd (g) 5l peaned a5 bl
P it Mo d e b ivlogd & wles alb o o lid Liglwd @ bujlw Cowls owyw il b sdlil
FYTE VYT VYN IYVE VIV b adgn ) & Jold y5ad 09,5 o 5,5 -yls ades oyl 45 1y Slslyd
oy gl 313 Ui w2 b Ty Caalds o piudat 3l ya Jab g Conlune (s ,ad L 9 Cowl YYTA 5 TYTY XYY .YYYO
3L Glalwyd Al g "ol AT (Saislwyd dlb & Gl o gouida LS 5 il b (Sile 5 oyl (Sl
P & dg S byt g (Saled (ke o5 W15 adgs (ul 31, (103 0F 5 £4 i ) Colue o P
Sl Comlus (gl pad L (1Sile (gxiudd ) gl ol Cowday Jlu )3 &p0ilaghS 1 casSo o YTV 5 o Jpole /1
YYVE 5 (YU a5,5) YYV0 sl (ploadgs o5 o5 w230 L by ) 2 (alwd g Oyl (Sl b o omlid e
GLL) YY) sl albadgs ) g Wb Cuglyl 1 (u e Toba j3 Jos Geladl g (5540l a3 1 (3UT 0,5)

[ DOR: 20.1001.1.22516174.1400.12.23.11.6 ]

[ DOI: 10.52547/jwmr.12.23.108 |

w0yl 418 a5 5 il 0jon (SBaden i pale & Comnd (505 Cuglyl 3 (il OI) YYTY g (a5 5
5l B ol o e ( (Sl 8 (IS 95 S pas L ((Bargw; il Comlus 1S sWojly

4 pasls o b ko olidss bl o a8 (V) cul
o5ls S il <ol 5 S5 Jale Ko
(rdipiolod) philop & ase glavjle cowlus
b Gl s lanijle srhiphilep (a3ls )
5 ol elas | s Jolye A5l 315 Jole , opdle
5 QLIS bsly cpl 3wl 530 ol 55 LS JRdg,
ol sl Glaojenj ssncagdsl ly (V) hlSen
oo Hlae i 1 gybpsul Gl cas liew
s 60,8 eolais] Wil plouwl 5 Gislu,d o(g5yelis
OO SYL & Lddgs ) (S 4 b u’w’ Lmo]
$i9uiS pol) aw 5 Ol mle urar slo)lre (g4,
@ base nj ol )N (Bp g 285 18 VL coglyl
295 4 |y Coglyl (58 yoSde slajlae 9 0l e
Lol olaid]
il 550 S S5 (S b (Salop
(V) ol 5 ploing a5 Conl juoul slojes o S

dosle
Cured by domd ) Cumjle Copte Ll
Ol jeyd5e) (b mle (olp Lols Lilidl o Sl
SLL Harls &S cunl odly lis Sl @luys o 1 o
A5 b glie cap5d el Jlme slagasls
Ol adllae (YY) 9800 Cumjlams 0y 2 Lo
5 Soare Gl s G e leea S
5 ) @lo ol dawg 4 Gy ly pilcle
5 005 b e SB il (1) cul e
ol )l Lials el (ol § SB el il
Ca 4 38 jul slaoj )5S & (W) 25 0 SB
Slae Gt J S gy Mg g S Ghle)d
1Y) ol ] o oo
e sl 23l a8 cunl ool lis calisee ilalllas
s jsul oo o S ialeyd Gad p (goasie
(il ey« BS Gdy ohl (Sanled & Kb
dox | adg (b SRy g Wjle iz S b Shy
op 9 Buadld ol plolid (plply s Jolse ol
P o) g plabed plie p GLBSE 5 ol ple b))
Comjlae o35 JpuS sbooly J (Sl 0je>


http://dx.doi.org/10.52547/jwmr.12.23.108
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.11.6
http://jwmr.sanru.ac.ir/article-1-1026-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.22516174.1400.12.23.11.6 ]

[ DOI: 10.52547/jwmr.12.23.108 |

Veq

@y ohg (B30gwy 9 plaleyd e (ppll s> JS
5 bil 2 (70) W 5 ol imd oo olaidl 263
S il sl oje 3 SE by so,ble saaiy
Jao 5wl 5 55al oje slaase s Sl (S
S o ot gl el el 8 edlizul 'PSIAC
Sy Cul gl s ade gaw 0 Ghley
5L shaloyp adb |y asss jlav )y BY I i JSls
sdaab 1) doe dop YV dgd> 5 Lad edldl s
5 oolatwl IS oS5 0 5 a8 Sy 0 lawgio U oS il
9 0392 gydgy plaluyd Codgiome b adex pl p> (o2l
ol Stalyp S Lol plool siejl

S sl laoie (sytaghyge Sluogad )y
09 Bade ;5 ssucadyl ly e slagby) Sl S
Cumdy ol Sl adate S gAlE pyn 4l
5 Sphioile clp lls 39 scbes (lie g ads>
ojo JSb a5 (5ysba el didlaio )3 yialuyd GAS (yned
S ol g 3Shes olej g iU eaSol
gdihio SB £9 5 (b pme) Cumdg (godddlis
OhSed g S o) (ol 43 (YF 5 YY) Conl dalllasd;go
Karakoram (o )L slaace nj ssucegsl 4 (7)
ST L Jeo sl Gt le Sl )5S o555
GIS 5 y9o 5l Lhomiw slagby) SeS & (sytegd)ge
Gly olire diz Jdotgnog Sl adlas cul 5 bl
gyl il g ab odlitel oo jlad el Al
(WSRF)® s bl jlas 5516 51 oslil b bddes
Comlas U 0S5 0 S8 adis ol el cun 4
ddale il glbdsy ) el oM
Bblie yigg Copde 4 oxie 9 A plulid | adllaes)ge
g poSe 29 odbloyd lacMew jlleds ) (Slungs
sl Shy bl )y 4 gladlas o (1) olSen
g olnl o Jled > il sl ojex (5 yiesdee
oozl b Loy Gilive pshaw 53 opitiled
bl s sy (TPL) 3Sps cadye pasls
do>g ‘(‘ml)ﬂ A1) nanlpl olisi 4y a3 b oS oy L
anl sl Jobo (1351 3b5 o 5 p9d Jgl 42> sloanl il
@wop Colue & Cond banlpl b cuns (39 Y
9 olelys,) d9>9 L;a,\;.m.)OLI:J &5 YL LSJ“-L’BW Cu o
Sy Copde &5l g 0390 ol aidlate b cud
i ol Jsb g banlyl slas (il cphscen )l
b piren ol Giolwyd ioli8l godimd L a5l
5 (U U sleoy) ¥ oadb (slap,dud a8 oy olis
i b (& glapise)) ¥ oail slap,dul
) i (§ g sl 8

sl goje 5 cancagyl 6 gjl Slilllas
A5 plol ojlnesiz (Sl pSmanal b lagby) bwy
ACu gl 4 (PY) (sdeee Lly ol )3 (5 5 YA ¥ V)
ol gl > wtir Clwl gl e slaase p;
sl gy 5l ealazwl b L;)lb)'.::’:.g] Sojey sl jelaioa
59y 3 (VIKOR o "TOPSIS) ojline di (65 wponass
(PJLSis gwy 5 pialod jlre Ol odlatul b Jliie

B 2 9 lomlries (giu80 s dgamme ol S pmj ol Lo,

Ve lianl g e VY o)les /emdjlgd Jo juul 0555 Cape doliimngh

2 wel8l 56 Bld jlatody 1y il (Sainlop ©)le pode
il fhe Cluogas plo ST &) Giole)d
Cunlio lowitine S lali 500 Do 428 )S Hlay > <ol
(V) ohlSen 5 (ol)S 092 amlss (b (Sailo s oliee b
2 ohl (Sanleyd (adld Cundg (o) Baa b odagh
Sl bl Sl Sl clleg 8 s
aseaijl Sloo slaglo) s g Blae (B39, (Juad
ol a4 a8 Wb pbol S ases o Lisleyd s
Elsp sl o bls) ]y ddgs ailale Sl b slite
Sgwge Lidygl Cand & Jpod e lapasls L
OR 5 9 P (Sen 4 a2 L (V) (pmlS
SO dcgemme dw > Lgw) polis L Elgp asls
5 92y oblB Gldel sbglvl ) @ly alo
B ad sl pasls ol 4 bgye laodly I e
55 odlizl bl Saled Lasls

Oiele a3 3yl 5 gy 5 Oliee o 2
Oliee &5 Cuwl odd (gddaie Slllle joul (slasjes
wlodgl cusd 4y glite (gloydg) 4 |y g g Gl
ol 3 (FA 5 VY OA A FF A JO XYY A )
sy pa3LE 0yl lp (M) ghlen o (ol 5 L,
s gy Ao (Goxie Budli )9S Oy j5ul 0jg>
W (e ol dlig) Gl bl g s lawg
5 AVl 20wy buwgie ddgs cpl ;0 00,8 ooliiu]
25 YWY g 55 YA s & oy (Bdge
455 (V) ohlSea g (LT .l oad 505 @0 ptoghs
ucasl (lp lalag; b g (BI0ge) (moiy
SaS' L 201 53 Blue Nile alsag, 550l 050 )3 ad g
ol bases cancylsl gl sl 'SWAT ljla
Al ol (Ao 4 Cawy jl lopd AD Gl e oS 2
gy My Olasi g Sl bgye (103 AL jio o
Osh ihaio Al SBogg 9 ALl )l @ i
ODen g (5)io D eluc o) b (85 )Ly
eyl Sl Ghssle sl 53 39, bl slaasss 5 (YA)
ooles cbojl olobs o EPM s 5l Jols iglu s
Slles g Gl sl 5l oolil b Liolw 3 4 lnaal ]
dog> y ) &S sl u‘“““" C‘L" .J.Sb)f d,\;_jc,‘iysl L;il)?uo
g olee glaijlo g BlSey bulyd Jd> 4 SLL
5 Olabeyd jlde (n ot L o5 Gndidst b sbSE
el ol gaojly Sl (g ks 9 ey M5

Sle ol ol 3 o)l sl oje aucagl
9 EPM 3 dL“’JJ*" 351 oolazwl b WL\»)B Candg
byl gl A3 plosl (A) Lot 5 ©ly Lawss MPSIAC
5 ¥V 0325 Liabusd e MPSIAC Jao 5 8 sl oLt
S9lp Jlo 5> epesiaghS y caxSopio VYT o9 g
ojp> JS ohy gy g plale (i S Iy S
2 GeSeyis Yoo g YA iy & EPM Juo 3 55
Soigdartn cloisly (cancagdgl A 3yl e stagls
L AL ol EPM Jao j0 oS o flis ases (pl 3 2550
Jhe 3 5 ase S colue 1 sop VY b
colus & 2oy VA g b A-1-4-3 sols MPSIAC

1- Soil & Water Assessment Tool
3- Modified Pacific Southwest Inter-Agency Committee
5- Weighted Standardized Risk Factor

7- Technique for Order- Preference by Similarity to Ideal Solution

2- Erosion Potential Method

4- Pacific Southwest Inter-Agency Committee

6- Topographic Position and Landforms

8- VlseKriterijuska Optimizacija | Komoromisno Resenje


http://dx.doi.org/10.52547/jwmr.12.23.108
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.11.6
http://jwmr.sanru.ac.ir/article-1-1026-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.22516174.1400.12.23.11.6 ]

[ DOI: 10.52547/jwmr.12.23.108 |

B o) 5 eyl yies (6080 dgemme (S s ol Lo,

W Olaloyp il s jllaase 5 sancaglyl g soul slaoj (b)) slapadls (S Cundy )

il glaadls Golul 1) 458 sl oje> slogw
SHlod (olidone) sbsjle bl e
dlos gy adg (30w 9 plilep Cud (b
N Ob)f oaSuie b A .&.:a|95 oo 59)4:—44
alr bl gaucadyl 4 wse BBh o base )
gohw > les lplidl 5 (ghyely ) (65K

S SaS WS g e ol e

W %9, 9 319

Wd) (m 2 HpiS @ e ) &S sul oje
a) sbade I (S gl 5 oadgdly (0515 slvogS
a8 b Cguine po)ligld 4l asgpl ) ¥
Adgs A (B Caow | Dg)litw ddes 4 Jlod Cuow
5 2 Sip o 4 o) Jlad g o Sl agiS e psS
O 45 Adgx D9 00 d9ae (9)S Adg & g
9 Sy Jgbo ¥AT XYL FEC Y Llélss claske
ol colue o gl Jod oy Y7 L YO SV
YA 5009 JliwnsS loges .(\ Jiw) Cawl S AVAFYYY
EP [yl A o [LSs (5D dl_asdu.o).c |) ‘_’,1 o yd
$ir9kiS o2l @ bgpe i 4 b cpl > )
Cawl 2o )d VBV L oSt ded i g o> VYOV
b il 4 olas plasijlo (gl adlate plicl ise
D)Lu.il L.JL.MJ‘.AK 9 um ")L]PP c9.w0)$ €0 youms ¢4>)§ L
55

o s wssby sl oolaibl L;’Tr"f ¢
Om > 0B hgy dw &S ol ol iagh
Jos ob wlie Coggl 286 5 Coglyl s slaades
)E»’ 5l Lw9:;n Candg L L;Lm«é?ﬁ)' ol 29 .\3\03)5
(VF) OhlSen g (mon it (Fgliste gl )l ¢ JSuo
S (Kb slaasls plol p 1) 485 550l 0jg> 5
35509y 3l ol b (S5 (3Ll (o)l «(Sjsled0)
S5 as al uL“’ L&:L’)l C.:L; &S J.J))f L;J.b.o”f 3t
loaiod > gl iy S 5 lbase ) 4 ase S
P by olyea g e alie Clogas bl 4l
Cagdgl 5 Mo S8 (s bzl Sl ! cen
Dy )5 )8 4 Sle gbase nj lp o8 BB
P SosS chdade i 0 wgwy gledly aSlljl
Bblie > &Bly slaasp nj iuCaggl I (s (o yiwd
ol laabd (b pde Claal gl ool slaejes cunaVl
a5 ) Sl car SB g o cblis clludl ol
2 Yoore «SB cblis 55 5 ol o8 wuwdpmly ble
> & (b 5l 35bim plrl el CansVl lasiso
Ozt 9 SB ol b Sl Sk sl jsel (5908
wdie (Sloj sbeojes jo 1l o alylel ookais|
Comg yupo Bolio do 5 d)b)‘.p'uj ol syl Sl
wor b bip Oliid g ple yp s
gl gaucedyl 5 jl Glaojy cundy claasls
L S$ i g cpl 0 Sladsd sdes aS b LS
bles lles & ue Colys ;0 &S Cuol odgy asli o
ooyl (shls 5 polus Slodsp ;)0 s )bssl g
Condg )3 )15 ) 9)00 (gl S Jl 53 2980 VL


http://dx.doi.org/10.52547/jwmr.12.23.108
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.11.6
http://jwmr.sanru.ac.ir/article-1-1026-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.22516174.1400.12.23.11.6 ]

[ DOI: 10.52547/jwmr.12.23.108 |

WY

46.25 47.86

N2

=B w2 9 lomlopies (30 dgeome (aliS Ly ol L3,
Obunli 5 )l IV 0ylas /w3l Jlo 55wl 0> o o anliingy

3472
.
|
T
p
.'/
3472

= L2
3 , &
] ise §
{
y_ 12%
8 211 H
* Lol . ?
ot aaf i
) = 0 25 50 75 100
| AB9>25500 s mmw ) Kilometers
46.25 47.86

ol a8 sl eje Cuabiee —) IS
Figure 1. Location of Karkheh watershed in Iran
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Table 1. Features used in clustering with their codes
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Figure 2. The geological formations erodibliity in Karkheh sub- catchments
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Figure 3. The status of rainfall erosiity index in sub- catchment of Karkheh watershed
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Table 2. Estimated erosion and sediment yield in Karkheh sub- catchment
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Table 3. Amount of extent in terms of geological formations erodibility, erosion severity and rainfall erosivity classes
in Karkheh watershed.

Slolyd o yd Sl dib I PUCIEWS Oud dib R PUCIEWS

Gl o ok Gl o il Gl o Seleds S
- K 7 o e ~ e \
VE/- Lausgie A oS . pglio /11 Y
Y¥/o sl yr/¥ Lausgio ¥./v5 Lasgio /111 ¥
FAIY sl s DV ob; DA/VE Y, ¥
YIA L5 WA Y . e Ll IV >

meuu,;/Lake
Voo Yoo Voo CA?

P8y (sipstalin 55 (U p3) TYYE 5 (Wl 455)  Comlan sloails 5Sike csied, ¥ Jpio
omb Ghpde gohe  ase il g 3 Ges b Giled Ll Sanlep (el bl
YWY ile pladdgs s g At ool 0 M 5 Jlo ey o Gl 1) 43S ases Mie 4 Cuwd ddespj
4 Cand (5505 Caglgl 0 (AN YVYY 5 (85 0Ll lasile cuwles glopasls  clilad  (Ske
5l siilie 5 ] e p badpp) ple &5 adp p Ghlup 5 bl Sibled (ulibime
bl Simlop a5ls sty cogy) ol 5 00 e o) J aadg s 5 el (xSles o ol <15V
Ol g bl (Sailo) dasijls Comlus (lajadls (ke ululy Bade pj5 g2 Coglgl —F Joro

Table 4. Prioritization of sub- catchment based on the geological formations erodibliity, rainfall erosivity and
erosion severity
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Abstract

Environmental challenges are increasing day by day which this is a result of the increasing human
population and demand for natural resources. Mismanagement of natural resources causes
instability in environmental indicators. Degradation of watersheds with soil erosion and sediment
yield is one of the most important environmental issues in Iran. Therefore, it is necessary to prepare
and complete the spatial information of the natural characteristics of the watersheds and their
prioritization. Because it is used in comprehensive watershed management. The purpose of this
study was to investigate the status of some indicators and prioritize sub- catchments in
Karkheh watershed. So indices of sensitivity of rock units to erosion, modified fournier erosivity
index, erosion intensity from EPM experimental model and sedimentation through logarithmic
sediment delivery ratio and discharge data were extracted and analyzed. After calculating
mentioned indices in the sub-cachtments of Karkheh watershed, the values of each indicator in the
basin and sub basins were examined, standardized and compared and then sub- cachtments
prioritization were performed. The clustering method was also used to group the sub- cachtments and
the above mentioned indices and topographic indices. Investigation of the susceptibility of formations
to erosion of Karkheh watershed showed that sensitive class to erosion is the most frequent in this
basin (60 %). The largest similar category in sub- cachtments includes nine ones with codes2213,
2214, 2221, 2222, 2223, 2225, 2226, 2227 and 2228 and the coefficients of area and length of flow
had the most similarity. The results of rainfall erosivity and average erosion also indicate that very
high erosivity class and high erosion class have the largest area (49% and 52% respectively) in this
basin which the average erosivity and erosion of the basin were 60.6 mm and 727 m3 / km,
respectively. The results of the average ranking of the indicators of geological formation sensitivity,
rainfall erosivity and erosion of each sub basin show that sub basins such as 2215 (Karkheh Bala) and
2224 (Khoramabad) are prioritized in terms of planning and practical measurments at the level of the
basin at managerial levels and sub- cachtments such as 2211 (Karkheh Payab) and 2227 (Ab Aleshtar)
are less priority than other sub- cachtments in the Karkheh watershed.

Keywords: Geological Formation Erodiblity, Integrated Watershed Management, Rainfall Erosivity,
Sedimentation, Topographic Indices
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