[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

Ve QL':.M.:L?cY bngrhﬁjl{‘dbc%ﬂg}\jbw&wh}hqﬁ

Vo4 — VYWY Slws

o yiowgod sledow jlooliiwl b (JB ol yd 6y Comwlus 50 g0 Jolge U3,
=955 9

&ilw 3 (55,9LiS hjgel g Clidion 35 po (5l juil 9 T cbilis Wlidios Lol ¢ 5 S Al puods
Ol o3l 3663 59LiS g 9 (ojgel lindiod Glojlu (Db (bl (orbo
«85329LES g g Ghigel colidizd (ylojlw (5 o pudul 9 S clilis ousin gy ) Leils £ Sy g 85
Olpl ol

VX[V e e VYAV : allie bl o

oS

8,18 Wygpe S cbilis cus 10 ol ol g Julow 45 Conl S Lo luyd aib pioy JICS! 51 (S JE il
26 Jolge K00 @ligdind Balgus (oluoly ol by 2Bl (g0 I Glaliosd 3 g0 Jalge ailin] (sl Gododd (ol Sua
o0l (599551 Jho 9 yhud siwesod B9 y%0 Joho 90 3 Gudizd Bud 4 luwd S il obiil JBE Gioleyd g 138
ROC (oo I Ldoo (St ey 308 (p3 908 (asidien (512 9 al S (39031 51 W paio (32 35 o0 et St ol 0
FE Sy Al g ol lulid (JI a4l YT Slawe oo sjl icred 9 &)l J565 pglai 31 ool b .ol ool
i (a0 53 V') ctsloT g (w0 yd Vo) (Sibjgol (Solal aiwd 90 I 1o I iulwyd iaSTy S0 loodls .oub dugd
(G Ay s sl (95T 9 phendd pod Joho 90 )0 Gl 9 (g WS 9 (o8O ()9 b Y (29,5 LS N
@ Bl S gl bl p b0 Jolo g gl (JB gy b b Comolius dilowl 3 JB g pdy Mol b ol
O oyl o yoVe w8l o )Y (el o ydIY anlul @WST5 aslis o oY Lolyl 6,5 asle gl ko o
215 8T iy Bl 0 woyd AT £geme 35 45 sy ¥ gl aSlh g woy B alS by (aSLE ey
s pangod Juo AUC 510903 325 el o buno 9 ROC prituan 8 ;5o s (x5 el QLbls (Buis ol 1
B sole S a8 (g0 (LS 1) Juke 99y Cadidgo [AYF (e < 20 b (95T I ke 5 AT (o a5 b
) 03Y ©lasged Wilgh g0 JI Sl 3 J 568 e by (65 (! ol (63 3015 Bt 51 9 il (o0 (j90T 9 295 S
O3S 50 @i () gl jl eslinwl b

i o Joko o9 5T ST Juto (BT 3155 (sl (s (I el Bl adg goulS slao3ls

Jﬁi"‘"" OM}: !


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

b JE Gl B el Sl 0 Fge Jelse L) WA

doddo
3ok ke ogd o el dlluye 5 Wl o 3525 4 (55,5l (Slage) 5o il olpl H5dS yo JIE b
5 SB galamsMe b C8) 00 o cilie slapaldl jo a5 cul S 0l ppe laan]d 5l JE iole s
Ol (VTY e 5 L) 2l (oo (RalT (B Crons @y ol S5 by a4 sdae Slge Sl 8
ol 00,55 w0y 5 (2l P carge a5 ol (T Gl B elgil el osble Sl (S (Bais by
L Ls‘d"l"“""—‘ God gS.u glf wuL..u)S (Y'YVU‘)M 9 @545) QBMGA (WS ‘Ia.\m 9 w) el...a
@ a5 el SYsb sl ).ul: Gzl ormb slo Jole 5l mi T wais g 59 50 gyledp sla ele
OHan 5 85)Xloads oy (! 9y o AL Oyge a4 Sl o el Jg Slosgy JIAT S ou 05 O g0
Sy ebo Lyl La9..o$ e ol (byx 5 by Sl Jdods lailseg, 5 eanall Il (Y8
S )\;Ail.g (mloyd elgl 505 e Gl (VoTY () an 5 Jgwol) oo 092y Buis il 3 (6,5 IS5
W@, By dibhie S 0 ol Ginluyd Lol Jele flgie 4 |y e g (e Jele ol e Lulul 45T cils
(sl (gt 1ol 50 (sladale acgacme bl (slayusl Jslao b | ailaie Sy 50 39290 (ol Lulyd oSk
e g cpgy) Cenils ialu olml o codldl Laulpd 5 o Oliis g liney )5 (AL by (SIS
oLl 5 jgdexNail s o o5l 5 bjlas> dgal, ol o s Wilgs 6"\*5"1 Owlw,d (Ve -Y
AR

aS ole olid ojlaediz (6, peeal g e e Jdos 5l eslatll L (V-YY) e 5 S egh
5 o s YL Ggm,y odg g (Bad Giole s st wijls 6 5YL ciS0) o515 a5 psul 5l olacwud
olid gl s ls 5 ogbos HeiS 0 (JB g8yt gile Jow 4 aled 39 Jow 5l eolaiul L (Y1) ol Ien
S g9 ey Gider Jolt) (SIS0 9 5 5ess b all sl Cod S 4SS e JB g8y a5 Sl
CB3 g 009 ((BS e Casb, jarls g anlpl ol asls g, Jo adls wol> | alols wilsog, 5l alols
Syl a pladl (V1 0) 5 5 )5 0 ael Cawods Joub BB i o Slos paseis oo by, wlal 5 Joe
Sl JE Slatse by g &)l 565 polai e Yo g e Vo g8, olas] Jow jl eolanwl b JB 5JUT
2l ol o asle s WIGE jo LiusShe azl jo 059550 Slowe )5 o (b ;0 GPS 1 solatul b adlaie (8yae
3505 angd 0392 (nl p3 1) JE Sl (S g arg 48K (B cnl el

—ygnd Jowe leslatnl b JB iule 3 e ganaiy Gaiod ol 5l Gae (Y0VF) o) Ken 5 s L plo
Chigdigy ALl ol dy 9 slais 5> gz bwolyd jo 4 ObedS il 540,3 ).ouT dog> 0 0l
Ao gl p oanand 5 a5 o JIB slaang JS 5ol las Jow gamdid guls el cavsay JB iole,d o
bl Gmized S o 18 bl g ol s ddb o ao o FALCF ogli )3 il dog> j0 Jaw ST
b o - faed Jow olo olas o] ety pea g i 0 Slas dadtin sl eolaill b Jaw oo liel]
el cewslive oalidalllas ddhie JB yiole 3 jlas caisaigy slp o/e oV Jlae GBlysil g oo 0 A8/ cdo

O0gad adtive (g pl Bad (ld s Cewo¥l o WS dbg> (o Gadsd (YY) g lBaes
bl ool 3550 39y p0 il oo ey (al )3 (95T Joe (2L Ggeil 5 el sl o yme o 3blie
e 5 8 S 5 gyt csts] Jao Sl eolitd b il 8 j55e Jelge 1 Saislshysests slao e
ol S oy YYIAY (ol a5 aimo o lis loasdly ol pladl iolu 8 (soisaigy dad Coles j0 9 (og,m]


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

e VEeT Lsl ¥ oyled passly Jlo o dawme &bl gla ol ay 23

0oy VEIEY (6,5 £5 o ys VOIDY wills Lo Syl croy VOIVE Lol idss duoyd choys VF0)
losgy 8 3l ailaie sl b slao s sl 1o oo Vol ) S el

iy a4 lSe el bl 45 gyml o 5 eolial b JE yy (VoYY 50 5 g
Wlogy 3l alols ol 3l alols ¢ wlidspes; ¢ 5585 o515 (S il i¥lo 5w,k brwgio (glis,) gl uiie
Joe i jliel al> o 0 sao ;0 A0 s sauny Lii ROC szuis aiils JB oluyd o) ).,.,L, Oy
Ombe,d ol s g ok cawlus Gl (LS AFFOAY) dbg> wo 0 V0 51 i Jow (pl elal .o
el JE

008 bl 5o sl Jaw sl eolinul b JI il b b BL3)| o (i (V-YY) oSen 5 (b5
25 Joe das o ylis 4wl Cowsas 8¢ 5l i 0ai S Jole (S (Gomie p) gl a5 €85 4zl
CRG3! slscss, Jeiol sl ke cilicSir (el (slaciil sarly niS bl ls ools L ]y JI talyd il
2 b T @Y laeyd wo s g el 9IS Sl 55 glg lacit s (slaashl woys S e
wls JB isle s gile Joe

ole 2 She Jelge (olulid o (eliig it Jao 2L GL3IL (VoTT) Gl g (850 (g
it Joe gzl ) Jols sainaigy 4 w85 amti Gliows Dl il 055> )0 e sladiay et 9 JS
5 oy $lotige) ol (Ko sloasy o olis 55 IS ol d axies olis o ol ] Sy i
o ot VM 2585 0515 Sl K518 Bl gty S 5 WVl Lagie Bl A o
Olders 055 (o0 S8 05 SO b ey a9 (K0 (2D 62 Vb SIS ng Cusb (aFlh S
il ol 5o (ame Ji5e Jolse Cootl (et 53 (98] Alntin Joe 9 Shes gy 4 (VYY) o Sen
13 ol slgma Jalse 1 52 ISl nie 3blie Sl oad Angd 42 iy St gblia 3 I
@ g wblboe JB Glep a5 5o i SIS Gl (B8 Cpz g oo 5 Gp0 )0 e Jelge &5
I il Gl 3 e Jale 31 5 sl gm al38 IS b 035 o 5 Lo 5 0355 35 50 Cans
539 TAPY gyl ain Jow (miwly slacdl> 0 ROC (AUC) ooy Sl (uizmad 09 so yidon
Gyt omilio 0 Slae g,5] ataing Jdo ool ol Cows 4y JAYY gyl aipiy Jow miw sliel el
Bl lis ogm 5l B ol 8 dns 3blie o Lo

23,5 o0 ey 3 oot R a e a5 Sl e a2 slasl e 5 Se S Gl B
Jolss 53,05 o 4 Olgies Diale b g5 nl lanaly 5l el aid S 13 I b 8B cow oLl ]
 dibie o JE falep oy90 50 aalllae ol (nl a5 0,5 0)Lal Gy o Gold] a4y adhaie SG39sS]
Foo ol nyteten s 9 (B Gale B Conlas gamany 4l a4 leg (nl 5l Bae S (oe 590
aS Gl opl o8 el g8l JiSTas g el s sl Jow ool eolaill b JB ol 8 slol o
Jole 7 Gl jo cnlpls iyls 36 JB ol 8 olonl )0 S paghygagiig jont sl il 5 (ame Jolse
S 530 G g8 905359 )0 (AL V0 5 (LS idigy S5k el (S g5 (6 )5 ¢ oulidh o) (lanme
S pdpimbas alinl 5 Loyt 186 Glie (olse Cn it &5 ad b5l JB ©pdy plled conlas o
5 pwdieees sl ol SLil al 0 Grimes Wb e el adsee al o JB Gl
Gnary gloasis 5 JIE STy asi 5 e85 18 Gl oy5e JB Glale ganag 50 955l
ol bl Sl (oo by 65 (2l oBCiws 0 p)l5 Bl Sl aS ad as Jae g9 2 5l (295 JB Gle 2
aled @lzl (Bais Galed S8 Caz oY yaal O] sesel ads> o ool 5 leasis


https://wmrj.areeo.ac.ir/?_action=article&au=117410&_au=%D8%AA%DB%8C%D9%85%D9%88%D8%B1++%D8%AA%DB%8C%D9%85%D9%88%D8%B1%DB%8C%D8%A7%D9%86
https://nawee.gonbad.ac.ir/article_178630_5fce124b42a081764e907b9f19d11a4d.pdf
https://nawee.gonbad.ac.ir/article_178630_5fce124b42a081764e907b9f19d11a4d.pdf
https://nawee.gonbad.ac.ir/article_178630_5fce124b42a081764e907b9f19d11a4d.pdf
http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

b JE Gl B el Sl 0 Fge Jelse L) V¥

(7Y 0239) 9 [EYXIN)

axdlbo 8 )90 (2 L3l 3 g pol

B FO OY 5 Jlad Lo, FAT LYY YV Sldlas cusdee ;o ol plin] ope Jlad ,o oL ol asg>
W el gSlas g PBlas el cud sad @Bly mye ek SIVA) Colue b 38 Job as s FP YT
Jla> g w5l lawgio g yia dee £ 0l (Si)b Al bawgio aib (oo byo geaws 5l e YPe o g Yoo Cus s
ol gwlidope sloaisle (59,8 cdee Cawl 0,8 il ax 30 VoY 5 YY) i 5 @ adhais glos alL
Co ol Sawdwls ol (Jud (Sl cwlianFiw iz b oSy el o 0,95 oml o] (s L]
2 oo olad @l il g ol el o 1) asgm Codge | JSS bl o

45°500"E  46°0'0'E  46°100°E  46°200°E  46°30'0'E
1 1 1 1 1
z
el N
w0
3
Laia)
z|® @Fas bli £
2 =
1w 3
& 3
: g
81 -5
B C3 mle; 3
0 48 16 24 32
z Km
o
(e -
\(:\I L) 1 1 1 1
Q@ 45°500°E 46°00'E 46°100'E  46°200°E  46°300°E

P! 3adesl adgo (o Ldl pier Cnign (1) S

o sbais 3l JE uled olas, Sl 4il g Sge Julse gbanss g5le oolel g a5 jslaie
130,58 oolatnl L3 7,8 4y aslllac 550 dalais SENTINEL2 § ALOS (slojlgals pglas g 44l

slaxly oo Jolo asis glinl gl j9aS (oulidiine) Olojla (Videeee oleie) (owlidime) aldi -
9 S cbles> OMj)J u,u)l.m).‘a Lgl.o.u.u C).b (\Y&’ A u»L».D.A) G@‘)I 6).:)[5 Alds ‘GmLuw S La L,’_i».w
ats 6lp 9iS Ol 5 S ducnge wlid L asi ab oslinal Lol 60,15 asi lscul sl o]
39 leosls 5loads ans o) bed bl sloaiss (o8l £o5 4t ags gl 5 lege sl alds (S g4 4l
oolaiwl yio Vo S <8 L (NDVI) ooy Jlo i Jolas alS jidgy asls aiss ags jolae a YoV Jlo
K%

@ e VYO JlKe 285 b )5 ALOS olgale PALSAR a5l Jol> (DEM) glis )| o8, slaosls -
L asels slizsl slagasls Jold (SGytegd)ge Jiue yito 10) (509 909559,000 laadds gl sl jolase
{Convergence index) wass 3L (Profile curvature) # .. bl ,a3Ls (Plan curvature) Jsb
Vertical anl,l a5l 36 alols asLs « (Curvature classification index):Lssl gow aid a3l
Drainage ) .aSo; o515 (catchment area) ;.sul ojs> >l (distance to channel network index)


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

V) VEeT Lsl ¥ oyled passly Jlo o dawme &bl gla ol ay 23

(Topographic wetness 3l 5s55 cogb, jasls «(Slope-Length ) aal,l e — Jsb 556 (density
s Cg> «Slope gradient) s oLol,5 (Altitude) ¢les | (Surface texture) .. daw 8L dndex)
Distance ) iSe; a5l alols 4 (Analytical hill shading) &4, 5 4l 3J6T a3l 4 (Slope aspect)
Glw Glore 4 calisee sloulie 0 5390 SAI 558 sladids ;| Canl mudgi 4y o3V, aiil e (tO drainage
o Vo Sl 283 L SENTINEL2 (glolsale pslas Sledbl bl 3 (s s ol  Sodlbl ayl bt
obie o as Sl sleosls Ko ojle 4y ol LSS 5 3805 ViV e e e oo a0 Ll Sledlol olie
55,5 obide B SENTINELZ glolsale slacols b aisg (o)) 50,5 Jie V:VO« o +) i85S sliwe
Oeimed g Sge Jelse laasis 3855 jshaie 4 (Google Earth) o )| JSsS pglas .wiad G805 (Vo) eee oo )
Slp Ko slaools 34,9 ¢ (s3lw eolal (sl aslsl o (I ol b slas ) slaodgamme Gt § JuoSS ¢ o lwliis
Gy Cunyd LB 0 AICGIS®10.8 L jo fge Jole sloasids 5l ool Lo 5 50 sloasis als do o 5l >
La0,5 (Resample) saze (5,ls piges yio YO sl g aslie Jgho o3lail b

ge Jelge S5 Sl ol Cu e g slm! sl ACGIS@10.8 ol osliiul 3,50 slo,l53l o
SAGA I S jes8yg05359,900 Sbl sloay agd ©lp (zsp sbeats 5 bjae szl 5 Jlos
Joe Sl g copan lp ENVI@5.3 51 SENTINEL2 (lolsale polas 3jlspn sl GIS@4.9
Joe slyz! sl EXCEL@2019 51 sledbl sloay awos oKL 4 (Dempster Shafer) ,as oo
osls Pl ge5l Jobts bl sladilos 5 olalee MAXENT@2.4.4 Joo o951 pSlos
il 2 SPSS@26 51 (ROC) o055 Slee 59 (Multicollinearity)

BY-IPU I I KV
a,lai laea QT 3w gl il dae 1y basling Jlas! olail o)l s coslad pae o9 adly o 50l s
SHFS Oges LSMJSA)S arlad pos Lo JYAL»‘ 9 JQLYL; Sledlol w..:Lo.: 6‘)‘? 6)L';>'L.u Q‘ﬁ';‘d‘f‘ A.mlsm
3 eimn &S Sl i (6505 5l Cawl | sewasi 095 A5 Dgie azlil ol GU 655 Olaie A Al Haed
2ol oo SYlazx|

aS 098 o oolatwl Bus ol slas, coules Lo o (Dempster Shafer) ,ab oo (55955 3
g oo iy y25 (Vabal)) &y o] Sl

m20={0,Tr.T.. 0} L ©O={Tp T (V)

0 T ilyign Jaioms 3z 3103, e cslaJsb b oy (n 5 0 o135 psginss To (Vo) o

S ansl e Jotome gais olas, pibcos a5 cul sbdse b b aSy e Gas o35 slaie pogie
Al 0> g0 il oo dslllas 550 ol Gz olas ) Cawlus aS ddlaie O o L sl S5 slaosls slaasy
aS Eij polro ools g oo a8 S a5 0 Tp Buw 0,55 6l Ei (171, 2,...,L) sals lacas SIS ools Y j»
s o135 ATRE Jloo) oo il o e 5 Suta sloo 135 S5l 6 @5 s 5 Ei wals ol 03, (S
B olasy gl JuuSlo slows NIL M EL) (o] jo a8 0gi oo iy yad (Y alal)) CIB j0 5 0iS o Sl 1) Cuie
slass N(Ejj) cconl asllas 9,90 aslais j5 oolog, gaus olas; sla JuSy JS slaws N(L) ccwl Ejj 0o, y2 ;o 28lg
(Y alal)) oS e 5 550 il oo aslllas 3,90 adlato ;o L oS JS sl N(A) 5Ej 03, 2 5 bo oSy
Jow jo aiilb e Eij fere alis jo 3aus olas ;) e gblie cod g ooloF, Fais Slas ) 4 Cod i pa


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

b JE Gl B el Sl 0 Fge Jelse L) VFY

Gl pBEIS Doz ) Cond s juuS O jg00 D9 o0 iy ya5 (Falayly) CIB o allee Bu o187 slaiy ¢l
S0 Slab 7)o guis olas, w8l bl cons coiled S 75 el ooliag 5| Bjj cpse 4l (o a5
Dgbee Jolx (O aal) jo ol Cond cnnb @2 abwy 4y 20 ces oo )0 (Gie (55 ko Ejj
32 31 pr ey @ Sl il IS ol iy Sl e Salgin b o 51 Jlatol S el e IS 5bay
aals o oo, ples slo Sy Jlm! cod polis groome p Jlaix! slacas ol sl Jlais! cond &6

((x (TP)Eij=((NUINEIj))/(N(L))((N(Eij)-NINEIj))/(N(A)-N(L) (¥ 4k,

((T _P)Eij=((N(L)-N(LNE}))/(N(L))((N(A)-N(L)-N((Eij)-N(INEIj))/(N(A)-N(L) (Valasl))
m(Tp)Eij-x [(Tp)) _Ej)/y, (M(Tp)) _Eij (F alal)

m("T_P)Eij-x( ["T_P)] _Ej)/y, [\ "T_P )] _Eij m( T_P)Eij) Baky))
m(0)=1-m(T_P)Eij-m(T_P)Eij ¢ all)

Saw o135 Glaidy Sl M(Te)ei Hsb &b« Gous sl Conles bl (akis ©oz oz 4 a2l
o)l Sty sl MT2) B )5kl b rized 85500 (2l prr & 5 i joky  (T2)EY A oo
i 51 gkl 5 ok s S5 ol M(E) Sy o 39200 it oz s 5 (T il oo
510,55 2 (6505 55kl g utan Hsb &b 03 5l &S pleail Joe (nl )0 098 oo drule Fala ) aliwg (S
Al o 3B Sl A Cod (6 s Cawlus (lls

2951 Jowo

Olyae sazasylis asls opl (Alencar et al ¥« YY) ool Sledlbl plie Conlad pas g .5ojluil 4y 08 5,01
95 pasls sl eslatul b (B ol 8 colu aidi ags (Bernini et al &Y YY) cul e jo ol
Solse g3 o Ll 5l eolatul b ases o 0,5 0 ple (2,5l el Gleie cou aillas jebas Jalse |
S e byre (ig e sehiten 25 olelid wils Slonsy o b JB Sas; o 1, b i oS
(Conforti, et al 2024)us oolaw! VY BV Lajly, 51 550 Julge

(Valkal,

Ak,

(Qadal,


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

VY VE-Y sl ¥ ojled ol Jlo o s &bl olad ol 4y 23

Engow = log, N..N. — NClass

]
=]

Fy = TiNc— yFR Q) ‘4-]47-3‘)
FR= L OV b,

4 Lo (Cols) sl S 2y A e o 1 4k o 5 I sla by s AT 5 oS
oo ooy HLlid ¥V S jo Budsd g, Olagld .l fele o ol o9 W g Dledbl (. po ile 9,50 yiSTas

GIS | Googte Earth 1505 | .,mlm_asu. L ey |

bagze 2L

() iloil elaesls F I W>‘ JERCES ,,.L..,,; Sy i ‘ d.:jgm o

- wdlyl eyl
(VA O WS P - PR @ anlyd 51 aLald |
1 ; aet] oSl T
adfase laden el Py
(Multicollinearity) ey ay el plial f
1 Tol< 0.1 or 0.2 ] e S LAl s
VIF> 5 or 10 oty 4ok LS

T e I
(SPD) asl, T 57 st i) s
Sl ey Joe

ﬁv‘,‘iﬂ# Ewljdﬁﬁ o M| “oEmaLos,

S lf"h“‘ d

el glimit sl
ey gl s Ld
aaly gLl asl i

il gl et Ll
45531 gagee alold asly
sl
et Jab oL
el agor b sl
sl oyl plSliT el
wealeF by
(NpVI)

it g 2

3 ey Lel

le— |
s on ot o sl e gl

a2l || A

- . . ane - LadL:.....T . -
Jo i xs-ud-e»d--ﬂsw fw«-‘w‘._n--'-'l
) T Fge Jelye Sopmsl e ela yite oy claat sl
wunlin YT T U CEE e B

SE GSTn ¥ i

)'.'.5[""43 u»)b)_‘ oY ‘quf w Sy GPS oKw ‘ oolaiul l) ‘5.»‘&.‘.«0 LsLbc_s“”))" u.uJLo.u‘ o= u.«.(bj).l U"‘ 5o
gsjl_‘f grx.uJa )JSLA.’ u_,Lm 4_:5.4.4 Y Jiw FES V) w.) 9 u_,LwL».w U’Jlf v Sloss Google Earth 9 6‘0)‘9.%&
el 00l ools oyl ddlais

30 pal IS il JISSH igai-¥ S


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0]

[ DOI: 10.61186/jsaeh.11.2.137 ]

LI b sy Sl 3 g Jelse o) FE

3w oslal (gl o ags S sl sl sesel I 2iST 4 g ol sls 5505 JIE blis 5 b ssgasme

DS Jas ol adais 16 o Feature to point jsiwo b JB 251, 565 (b aY de Jos 4 b ools (53455

dop ¥e g Ve cowian (iwliel b (caolojl g ol IS L (g0l s 9o 4 B al> 5o (gl alais
el o ooly lis Ls.i'..ﬁLo}T P 6.:’;:)'5.@1 swols STy aY Ojea mls T USS )0 4 0l g

45°40'0"E 45°50'0"E 46°q'0"E 46°1 ?'O"E 46°20'0"E 46“39'0"E
1 "l 1
z
= N 5
[=] Lo
3- e
(]

=z
=z £
Sim s LS
S 3
° [v]
g’)') . l.}'..», J ™
NS ool
CQ nxloie> .
g £
(=] el
8 8
024 8 12 16
SO Km
T T T T T T
45°40'0"E 45°50'0"E 46°0'0"E 46°10'0"E 46°20'0"E 46°30'0"E

301 52l IS il 5 1, A F S

Ol VO o L codian glay )l olidl bools las el )l il dais gule 8 olas ;) Jlglyé cond s
slas ) (Slald cons V0w » gl )| 51 Ll (uiinns Comnd) a8l iol3dl Bois ol )8 slas, Sl 3 e
il (sl 425 5 i il s, 1,5 S s e g ala 5 sl aalS i il
Loelas,) oS 5 j5lan 095 a5 ds) bl s ls ol aS ol Las VAV B« /e -0 Jlade jlaab F oo b,
Loyt Sl o5 Snm il B ol 2oy 313 Capm b 05 gn Loy (il 505 el (5 720583
255 Ly 5 sl o 51 osSixe alaly (o 535 ) (o ialo b antens 3blio 5 6l oo a5 ol i
OLhlSea g Lana asdllas .o ls coillas (Y- VY o)) SKen § 555, ¥+ V0, San g Maerker) ol 5 gags plo
Ol 3 e ol adan g abls ol e Sogyane Sleogas (0 g0l 50 ol Jole a5 ol Las (Y- YY)
o)) L Gohaite 0o )3 VO bl Rl L iy cnl 5o aidloo Gl (Bus (ale B 5 b oo yss ST
L a8l ol il o ial38l B0 inlod i fsse oliannsS o)l 1 8 6 puncas Syl se55
CrS JSi as olasl 500, 5 co aul g cl oas Flusiul Jow 5l 7 5 l3el 9 (Silgl 0 o 51 oolal
Ol 8 olas ) el il ol j assls Job a5 o o)ls cawoVl Loyl o 4y g0l (Sl Saus iula 3
Sl 5 o 4y Sy b Jale 0l by sn Giel58l b sl > e alanly 4 Bais
5 Conoscenti) cowl a5 1) 8 solaiwl 0 )50 00 S cin i ite Sloreds S il )8 oloeinl S i
2 ko 4y b Jolo Jale 5 Bais iala b ol 8 e lis (V)4 oo San 5 ROY Y-V F ) iSan
iy (B il b olas ) (sl S b e Jsb olas 45 am5 (oo ol S0 TYO b Lo iy il O
S Slas Judoan ol ol sl oo aulS Bus b8 olas, Jlglhd cas ol Job (mal381 L ogls eeSans
Bl 0l oo e g Wilow iz (2T ity Rl aile sk slaaiels ;5 S pegd e K00 sla sl


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

VFO VEeT Lsl ¥ oyled passly Jlo o dawme &bl gla ol ay 23

Vg5 5 S il 55,0 el (i e s S (V2 1V) o, LSen 5 SUFi aalllae Lol
(B il Sy STl (s g 58 5 e S ol alpliy 3,15 e el iy o
5SUN Y-\ F ) LSea 5 COnoscenti) ol azs 3 |8 solatul 5,90 aLidS sloidgh ;o g ably age il
Aty Bas Gl b olas ) Jlslhd Cond gl 3aio ol 58 0 plowl sla gl alal 5 (VXY o Kan
Jlmd g 08 (2 08 (29 (B 08z ( Brb ( Brd Jled (Jled i Blo ahb A 0 b azy bt
Grd Jod 5 o8 Jlod (Jlod cod Slo )3 i Far (Bais Giale B olas ) Jlglp S sl ool WLl 56
Oizmes g el (Jlod slo aials 1o S iy Bee g fiien Susb) Judody a5 Sk (o0 (e 0 PR hilo
g Gl adlioe Ol (2505 G50 Cox 9 Slo o ol Sl jo (Buis Gle g ol Sl ces
5 o) s (=S Tl Ly aials sliwl 5 Tadate Lol o IS bl Jols ey sbimil g5 @ e
g s35ee (2 S e Sundy jl snlete DMLl Lo psite (nl I SG e 09 oo 485 S5 ) slisdl suinad b
S5 Gl b 5 Sl 2 5 by 5 (b bz Selgpaen Lulpd 53k 55 5 aies e o) laasals
5 Shahrivar) wlas 5 1,5 solaul 5,50 WL Bucs lu b sl s i Sldlas 5o slissl Jalgs .5l
o slml pasls clib o Buis ialeyd slas, Sl Cond zuls (V1A L Kan o ROY (Y15 ()] Ko
(Y18 5 o) armee U 1515 o) B =+ /1) Pabane b Blo =+ /) B -VAIVE) Taio b | 5o ails 4w LG
3 s Sl ol Bass aala s slacs ) Slsl s cans oliee b IS slissl sasls e el s )
(S Gl B olas ) (lgld s (S sk il oo (1515 4 Blo) o Buis 28l e 5 (Blo 415 00)
sl pasls olib 5 Juis Gialayd olas ) Jld o gl conl i 1515 il 4 S | S om ails
e Ly 81y o1V = /) A by Lo () B =AY Y paio by 1,500 ails as QB s Jsb b asals

oS il slas ) el s e b Jobo b anels sbissl (as i lime .ol oa &Ll (VYT b /1))
5 B Gl B ol Sl Cond mls abos (515 4 Blo) 28l s 5 (Blo @ |5 pa) (al3l o]
els Slab g Sleld Cu alaly IS sl .l oad LI A B Yl aids Cota o sliswl gondid asls
ol B oo (sl E Comns il ganail (aSlh Bl Sos ©)ledr el GugSie sl suainb
LY 5laib f s ol Ses adls Slib 5 Sas luyd slas, Sl Cond ol il oo ialS Sous
Sl b K0 & ledy ol LusSan ol San cails Slids 5 Slsld Cans abal, S sk ol oot 4311 VV/O
Gl b Sl (HIslS s bt b oo 8IS Bais il b S, gl o (2l Fer a5l lsee
IV LVVAR) psiie Ly 150 aib s B 4o lallhs 3blis 058 b &y sbimil (aslss clil 5 S
solie Eoul atin 45 jebles el ool B (VUYL =+/1) Gasa b 1315 =2/ b +/)) mhaos b Gl
oL e il oo slaie dals (slisul § (IS slisul b auglin ;5 o550 b gy sbivsl Sl coce 5 i
GBS G 9 (Blio an 1519) (Bl ol (Baas (tale b olas; (Slgld S Gline b (o200 b &5 bl
L el o 15l ekl ay e [Sem ail (Bais (hled olis) JlilE Cond e (50 & Blo)
S ySbes ;5L 5 0l 55 yed Judo 4 wib oo gl ol e canles &5 sl i polie (S ok Cesl S

2, Profile curvature
3. Plan curvature
3. concave

4 flat

5 convex

6. concave

7 flat

8 convex


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

b JE Gl B el Sl 0 Fge Jelse L) VY7

S Gl B ooz Slgls s iy polie jlslisdl cote b Blo slimil gshaw & S jiin (o2l
oe L aiii g amsi L anleion anli |y oode Jool (ol Tads gl ol 5o sl gy ol adlioo 51,65
Olyedn Sy Gblie 3929 iloads JoSi5 paile 3blie o laGass S (a3Lo (ol Gl (Govie 5 (2 S o2
3550 oo ol Dol sl 1, p3Y Lanl 5 g 595 e by, (Solidl play sl Gl i)l yaie > a8 olaalls
s Rahmati ¥+ V£, ,LSea s Angileri) oS o ool 751 o, Koo mls 6,8 4l g Jdos o]
ail F s anl )] afs b o alols jasls Slib 5 Soxs iolad olas, Jlsl Cons gl (V2 1V, S
ol Bais Gialajd olas, lshs Cornd U anl )] aSos b o35 alols (as L 4liee ol o0l ail)| e AD b + 5
S8 g (il alols [l L emul al 5o cnlpls aiboe GRS Vb 4 20 VO 51 Guges 5 Gial381 20 VO G - ]
Slib 5 Bais il ol 3 o gl Wl e Gl B ol olus, Jgl,5 Cams ol ]
s L aal ol 5l alols olis ol ool al)] e 0 ¢ 5l ao B e o aib ¥ 50 e o p anlp] 5l alols
3158 s 5 canl ] Aol il L (Koo Sleeay 5 s usSxo alay (ais ol olas, Jlyl,d
Gl laced )3 luyr 5508wl i az e sul (8505 phe e RS (Bais (il b sl
Slas (Sleld s s (OYAA (Gld) ab so Gialidl 55 (Bass il 8 olas ) 1) g azsly 2ol58l cass
0o all)l ey LS B0 L5 yieghS +/YY jlaib ¥ yo jsul oje> iSo) mhaw Ladls Glid 5 Sois islo ),
L 550 &by ol paitinns anlllas 5,90 juiul 22505 maw asls Slib o Slsl 3 Cond alal) S glay Cansl
L s ml alioe Gal38l 5 (Bois Gl ooy (Sl s sl (o8570) o (el (liee il
Bl Slemma(Y- YY) ) Ken g bowrw s
L Slgwy o9l oatles gdly 50 ) (el Sdl abiboo o) rhaw (6.2 akled () (oo 8L
b5 65 b ol jo (Bass Galeyd slas ) cnlple all oo ey s )0 YU Glal 8 (e 5 Canns slanssls
Wb ¥ ) ey (el Z8b (22 Db 5 (Said e olas ) Gl S @l ey o0 S 5 et
alaly Bos il olas, Slshd s b e oxbaw <8l (a3 Lo e .ol ool &8I YT/ B VYYD )
o3 s (Ba Giale B olas ) (Slsl i S Gl ey (el L GIEIL K00 ke 51 ains
o At s i 5l s bl a5 ol olis amledyys Jow (VY +) ol San o SNt asllas olul ;s .ol oo
Gl b (625 S g () s (55753 585 ol e 13101 392y (Bas le b olus 5 ol
Ol g ol sy Sleld Cos s .l oo (5,155 (Y VA) o, Sen s MElINO oy ol jo 55 Sais
oL g g3 S S jokas Canl 00l 1, VIFR B YO 5l aib 0 s anly] ol pasls clib § S
Gl 3y (sl e il ol ol (als liee Gl S0 & lsas 35 ks abaly anlyl s
e sl 3l glayz s Jedly sl VG 5l o 8505 6515 Glie azye e SR 5 (B
So 0 ooy yii gemd g (Li50) o515 (Y VF) o) Sen g RANMALT axllas zls ulul .0l aalgs
acsls JLss a1y osgase (l jo Baisd iolw ) (6,8 IS Jlais] ial38l 045 asgias a5 ool jusul 5l odg0me
FrogheS oy aalnl (Sl Sl 5 (Bais (aled ohis, Sl Cennd b oad bl (raghy (el 2 oo
5 i (Tl IS oy sl 00 1) g0 yashS s ek S VF B+ 5l akb O 4o e siegkS
slas, (Slgl 3 cad can ol 11,5 e Gl L Ko O jledy ol lad gt alaly an ul (ST5 asli
YY) ,LSen g Tadesual Y- ¥ ) ,LSen 4 Soleimanpour o) ol oo ioly 8l 55 Bas jialw)d
S Gralw,d ooz, 0 S5e sla el )b e 5l (SO ewlidae ke (Y YY (], Sen o Zakerinejad
Sl 0338 ol el & o G35UsT ol Sl (gl hliie S sloaoly Conglin 1y

e 09,5 0 )3 (S vl £98 5 (B Grale b olas GlslS Cond bl aiies sy il 595 50 &


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

VFY VEeT Lsl ¥ oyled passly Jlo o dawme &bl gla ol ay 23

SO ) e (Ko axly glgil Baus iale s olas, Sl Cond Gliee el oad @il (oo by S
=S Gl 8 2o S S e G i 9 S s Glaz 90 slrog,S e 4 oS Bl (o (S @
S5 et Jedoan £l 5 (65,58 (LSl )5 el oad ools (lis (o sl 09 5 ) Jgar 50 il o
L mo b 53 ol (sfymme sl 5 (gl ollad ol o 45 loisan; 4 s 0 by Ui 51 o)
L blas (o9 )0 aiboe yiion (o ale B olaz) Slld Cod wiland 515 (09 o) S olrasl>
SrS Py I (Fais Gile g olas ) (xdaw DUk > pae g ol il Jdoa o515 &0 9 (S by
Sl 45 sz e Sl LBl )b gae ;SE e sle Guis ol o L2l 6 ) g8 aBlos o952
R ez Sl (o5 dags a4l (il el osls Glis g3l lagass al sl )5 ) (6w &0
Sl S, g3 s s (VTR gy e VTRV, (S 5 5,5 (6 ) ol o
Oy SolS Elol (Bad Aal B olaz, Sl 3 S Gliee sl oal &l 09,5 7 3 (reey 50,15 5 (SBaiS
e s Rz b Goes €l 5 650585 6 i e sl el ool (o S 4 (it 5l e
0355 0 5 S5 loil 5 Bois gl oo, Slsld Carnd s il o B b, ol olyls ek
o borye £95 5 (2505 hgmisat] (S (9055 g9 SlaS L (Bais b b slas; (Slgls el ead )
Slplyz g (Sl hlie o (adlre 28 S5 o)lgen (2L g was oo Gl ]y i 050 b oy
o3 socrin M!S gy 11,5 AL 355 g0 ST il il e 5 458l xba
o515 awle gl ) sl el 5 (S ams e dll S ol 8 4 ad Lol Cawlas 5 6 pdocal
=i 9 Glw e Olalllas jo a5 cewl (NDVI) LS iy @olds oads Jloy asls ( LS b
Cand S (Y YY )], S0 g SUN VY)Y ()], Sen 5 AZEAOU) Cossl a8 5 1,8 soliiwl 0,50 (Sois ol
VY e s NN 8 o8 5l 568 akb ¥ s NDVI (asls clind 5 Boss Lisle s slas, g3
Ly 550 yleds 1o osSas alaly Bois Lialod olas) Syl s UNDVI a3l ol5ee ol oas 4
Sy pgas 55 wbe alS (Bas Gl olas ) (Slils s Gliee NDVI asls ]33
Sl 48 15 il 3,50 00 55 iy iy e St e 1 S e & Sl e (Bl
Ol ial38l L g ol 50 (VoVY (o Kea gLana -V (o)) Ken g Lei ¥+ 12 ()], Sen g Gayen)
b atlior sty (B Gale B olas ) (lie SUAS ded g Sis (SUSTS (cellil Bblie j0 Logas )L
VO oo YO LY v oo Voo ) 58 e ¥ j0 (5)1 Slink 5 (Bais (aale B olaz) Jllp Cons
bl (Boud il b ooz Slgls Connd b (556 (ol el 0nds )l o Lo YV 51 52 g e e YV U
s cewladl gulidl s Bas ule B olas ;) Jlglhd cans (5L Gl8l b Ko Ol a0l eiinss
9 2ok dad o )2 Do 5 0l S e @Bl Y 0 il pg5 g (Bais ale B oz Sl B Ce
o8 o ey o il b olas, ol b s ()l el 00 41, el Lo Gk (ol 4l 2y
50,05 85U elge zls anil co (B Gisle @ olas ) o 5 o lils cosb pedens g i dns (slal oo

ool 0als ools Lz & IS o JB ol s


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

b I et sy b s e ) VEA

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

45‘ﬁ.‘0'E 45’4!’0‘5 46'190‘5 lS'?PIS'E 46'3.00'E 45‘5?0'5 45'0]'0'& 45‘1?0‘5 45'2{]0‘& 45”;“
N
z
el 9 e
Z 21 W)y ﬁ
; £ «o
o 7 |
L )
A il z
2 E L2
£ 2 C3 e i 3
B 12 3
3 3% |50
g - v
[EAT N
_z[*® 4
z B 21 T3 deA-Adh R
2 o n
g 23| @R asnn ““
[ JAL YIRS
S 024 8 12 18
024 8 12 16 CRC—— K
45°5UDE 46700°E 45"100°E 46200 467300°E 45°500°E 46°00°E 26D0E 467200 46°200°E
A5°500'E 46'00°E 45"100'E 46°200°E 46°300°E 45“59'0"E 48'(20'5 46°1 P‘O'E 46'29'0'E 46'39’0’E
N
z zz N Z
Z 5o Lo
81 wal, 287 ; 4
4 2h sl o
W oA |
o Ly,
o L.y
2| A Es R =
=Y s3>
g1 C3 sl o 78] 4
- For 0 o
3 ot sttt (G °3 CB sl 039> 2
Ay gladi
B -2 \
o8 9.74--0.01
o6 o 2
z Z [C301-01
gl s wn 'Sg o6 01- g
5 ©
3| o vo-r- 31 c '§
o8 > Blo24 8 12 16 &
024 8 12 16 C——Km
SCRC—— Km
T T " T T T T
45°500°E 45°00°E 46"100°E 46°200°E 467300 45"500"E 46’6’0’ E 46"100°E 46°200°E 46'3’0'0'E
45’5!70'5 «‘qD‘E M’IPVE WZ?O'E 46‘3?0‘5 65'5?0'5 lG'ﬂIW‘E 45’1?0'5 56'2.0'0‘5 46‘39'(7‘5
N o z
Z % g g % -g
13 _’§ 21 waly 2
a1 L, g 2
2 . S0 m o
AL
o o Ly,
s 2| A/ £
s z
gV £ 2] 3 s o H
F1C3 »d s 75 2
? 37| et oot (L
o bl
[
O
(3 o8 o z
(75 #T AT 2 § &
z 5 2 3 w-n =1
AT 1A 1S F by
5198 28| g ror- 8
3| o 1 3
o >
024 8 12 18 024 8 12 16
CaC—— KM SCRCw—— Km
e Lo T T T T
46'500°E 4600 46°100°E 46200 46300 45°S00E 46°00E 46"100°E 46°200°E 46°300°E
45°500E 4 00E 4BTI00E A5 200°E A6 CE
M L = b 2 : A5'S0T'E ABTDE AEMOTE AET200'E A5'300°E
- il
g - fe| @ g
2 R Latal L
Elm 5# ? %
Al om o
L
L T
avart
2| .
z il a3 F ?
E[CD i 5E| 0 st uiee L2
F e sk ees e g i3 N b4
::i 8% 001 DR e gliy
A s
305
T
7 540 . e -
= | & =10 ,za L I LB
£ e 31 bl
g g fg “ LT T o
2 :
' 3 .
Floze 1 1218 o ov
e —m 024 8 12 16
T T T T T Km
45'500°E 46'00E 46100E 45 20VE 46ITE P — 15'00E A5 0TE A5 20TE 46"300E


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

1 ¥4 \f’vuLﬁ-ﬁkﬁJL‘ Al o)LMsp.bé)L{JL»s‘_;‘atmubleu‘S[Lasgkl:uQ)ﬁu
wf"E 45';52'5 4GI'E 46:8'E 46'1 6'E ‘G?"E = l5°5I0‘0'E AG‘U.D‘E 454 .D'O'E 45’2?'0’5 46‘3!70‘5
5
N 8z N Z
z 3 2] H2
3. 3 B Ly b
g Laa, LA E—
: e
z| @ Ly, 3
¢ . ® Ly,
o [P z z
Ly S E | e 5
'_ od g
&) e y* 3 CQ sl wip> Pt
8| @b g dots 5 _g & slad
2| o8<r 5 |98 -19.74-01
a4 car-1w o 3 01-00 ) N
a £ Z|o8 01 -11.u S
© = e £ =3
081 - Ad § g g F2
£ > LY
3 b T ;:3“‘ s 126 3
- RO —
S| OO in
T T T T T T £ v v
4544E 45°S2E 46°E 46°BE 46°16'E  46°24°E 2 45°500°E 46°00E 46100E 46°200°E 46°300°E
45500 46°00°E 46°100°E 15'200°E 46°300°E AEROE: AeqoE serigoE Seapre i e
m ™
z % z Laaty
2. Ll R | W z
2|lm e Sg_ . LS
s 2 s e a2
» C3 el 339>
z N el g L gal adls asll -
2C3 sl e 22l o8 &
B |t sl 85| o% v a2
88 vor--way g r-r
of v+
B OB V- -xy P g
& 2 --.rv-!a.n _gg- o8 >+ o
5|08 resa - 2 | o8 v
024 8 12 16 VoA
CRC—— K ‘9. 5 12 16
. x v . . —— s— T
45°500°E 45°00E 48 100°E 48" 200°E 45"300°E 45°S00E 46°00°E B 1O0E 48°200°E A6°300E
45'500°E 4600 46"100°E 46'200°E 46°300°E 45°500'E 45°00E 46100°E 46°200°E 48300E
z| & z | & i
_§- (RN B2 2
o 331 Lal; g
LI 2 b
B =
o L.y,
o Ly,
A sl z
i ) sz N\ z
2 CQ »i esp= g o 1S
bt 221CB »xl o g
B[ astyl w015 “3 2
e ]
g oo o -vor-a
M-y z  |GB a-r
E Y-y 2Z g
4 it B rr-f.A o
8 , 85188 rr-ras §
| o rrrorye O3 9@ ras-Faf o
024 B 12 16
e — Km 024 08 12 “Km
45°500°E 46°00°E 48"100°E 48°200°E 46"300°E 45'500'E 46°00°E 46°100°E 48°200°E 46°30'0°E
A5°50°E AE°00°E A4E100E 46°200°E A8°300°E
i L L 1 i 45°500°E 4800E 46°100°E 467200°E 46°300°E
z| Y S
) %]
8 s
1 hZ z
- . n o 2
[ 21 Laal ra
g i
in
| L a
= & Ly, z ® L,
B{ A s B =
: az F
i 3 ol e ng_cs el 039> .:;
sses B o i B
@ Rock-Entisol
= | ®% XBL BadLan £ o8 -rrrr
g- @ XROfent F8 |C3 wreavss =
@ | ®% Inceptisal-Vertisol 53§ o7 waarry §
0% Inceptisol e CERRE r
024 B 12 16 o | @@ Tria-Fra 2
CC— — 024 8 12 16
CC— — K

AFE00E

4500E

AEMOTE

46 200E

467I00E

45°500°E 46°00°E 46 100°E 46°200°E

467300


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

b P Gmlesd 6l Colas o Soe Jalss 2L Vo

45'S00E 4600 46°100°E 46°200°E 45°300°E S5BIVE 4E00E A&OTE 4EI0VE A6°IV0E
N I
£ \ £z £
2] (A §§_ 2
g in? Laia 2
Gl m e od . -
F
L T . L
H
o ZZ | A il £
Fs = oo .
Elc ssiome 52 i -8
31 ."::{ O s ayes E]
2 | Rt 3 alots 2 s
i B
P £7
= [T
Yeeo¥o
" [ _ 3 22 | BB Tt £
Z5 | £
5 [ S 28 _gg_ ok o E
& =4 H G "
o Qg ok s
8f oo
024 8 12 16
O ——
T r - - : r
46"300°E 45'SITE A6°00°E AE100E 46°200°E 46'300°E
45°500°E 45°00°E 48"100°E 45°200°E 46°300°E
=
= F
F. " =3
o e z
5 ]
il 2 £
=
LS
B =
; Ly, 7-8
31 A e 5E £
a . 751 B
C3 s e b kS
B
7 rv-rar
o rir-ta.
4 [ RIee g = £
) B 3
a [ T 2 s W
024 B 12 18
024 B 12 18
O —— O — — K
45 SIVE 4GI0E 45 h0E SED0E WITE 45°500°E 46°00°E 46T100E 46°200°E 46° 00
45'JENE 45'55\TE 48'010’E 45'1]30’5 4E'ZPVE 45'3‘5‘:’E ASS00E %‘qo’E HE0TE A5200E A6°300°E
z| N Zz ﬁ 2
g 3 o
! ik ¥ ;
o3 . )
.2 3 :‘?, el \N 3
| "#
LT
% e S
LIPS . =
z A PaAVrtt . L
ol o by 28] E
7] 521 C3 i . 2
3 2k = "
B il P IF I TINY &
s pise
C3 il oy o8 i \
i Jloy il 2L Sy 54 ) =
Z| 0@ -h-1 ¥4 - £
? £ £
o £ " =
al 1387 C3 &0 ‘ P
2168 8- Y- &
5|3 S 4 3| Ml el i Fuis "
[ L] [ JTTR-ON
024 8 12 ‘GI( oz4 & 12 15K
o —Km ——
T T T v T - v
A500E 45'500°E 46°0E 4E00E SATE 46°307°E 4,5!5'0'0'5 45°:§ID~E 4E8100'E A8720NE .‘5’3.‘0'|'_\PE

S Swlwyd olas ) » yge sl Jole guss aiib oo aldis O JSi

SBosS al B (o a9 H yuod oo 12| s Sl
oo @zl 5l ol (Bais il b olas ) b opdg)y ol Judow Jale bL3,I 51 ol oads dslons slo 35 b
el (Bass ol olas ) (8l tes (b &b Jladie oopdg)y Al (lie (201381 L aS aas co LA JAL aces
VU T SRl maes sl ml a5 aeS polae S o oy bled i slasl 4y cdle slael g b o
3 3 Blo i Sler 5 et Jab e Sler S5 S Jele 5 el o ool ol
CET 5 3r0 R cud Sl lp aneS polis wiad oo plaiBl g3 ) ik s 55k @b ke o eS
5 Jled ot Sl sl 5 1YY Gy o 5 30 Jlad Jlad g /oY wgiz 5 Blo 5 o) BVNE sy
29t &b 5o S am g Pl polie gl a5 was (oo plis VY 5ol pl ancin polie (reizres VY 5,0 Jlod
St SlapelBl 5 (2 yieS Dok e e 5 Dok e SlaplBl IS sk all oo el ol Sz Sl R0 Fged


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

10) VEeT Lsl ¥ oyled passly Jlo o dawme &bl gla ol ay 23

&b polas ((Cuie slael Byl 4y aie dlael ) oS o2 e GlBI L K00 O jleds iyl usSas alally j5b
5 1 i ol el o alSee ele Gln sl gl dnie 5 aneS ol b GRalS sl
sob &l ol b ol See Jule aslen (1515 9 Blo J S 02) o) mlaw (L5 slizsl Jole e alily o0 /T
&b polie (o slael Byl a4y ate olael ) (U5 slisdl flie (aal38l L 500 Ojleay i)l usSan alay
w4 S e o 18y slowl b (e haw bl ole sl job @b it 5 aieS polie il oo (2015 55k
S8lS ol b lin e ek csliond Al 2l b Ko Sliedy s uSian Al sl 5 b (S
Jeer [TV g =+ VYY) Cldja ) pdaw bl ganaa b Jole (sl 5ol b atcinn g aieS polde b o0
oeals sl &l lade anlpl 5lalols il b sas oo plis anlpl 5l alols Jale (gly 56l &b polae mls ool
5ok b Aty g S polie b gulaie o Voo 5l iaS g e O }l):,i;ﬁémlﬁT)‘ldLoLé&,Joso.@Lid
anl ] oST5 iol38l b ass co oylis anlpl o515 Jele sl 55k b polie ol il oo <Y §—+/0A 54
2 S VIV 51 s 5 eym ioghS s s VY 51 jiaS anl sl 51,5 ais 59 b il 55t ol
eyl Jole e all ot /T o -Y/IFY oo ey Jule (sl 5ol aol acinn g aeS polio b Budain poye yieglS
Al g daS polie il oo a5 0§ F Ol [0 s 5 (l38 b AL Y B Y dads 51 jsb &l ol b
by oo fFe g VY polie b S @ie g Sael)y bgle g S @i (2Ll 6208 Sln sk &b s
o AT 5 1AV polie b cosiar ¥ g ) (slaog S (culid S Jolo sl waliysg bl ancton 5 aieS ol
S YEIY L AYIYO 5 5 YYO U YVIE dal gl cod Job Jole 5ol al uls anin 5 aiwS polde ol
NDVI o381 L oyls uSe alal ) NDVI Jole (sl 5ol b gulo polie all go <V 9 -V/AF polie b o S
@ Cod S alib was oo lad o250 bzl el sl sk @b @l polie abioe 2ol 0k @b ()l
S ko am o L5 Gl Jole (sl st o s polie alhgm 55 5,5 st e Slaia 1,51y sl
L ams o o5 s sl Jole (sl 55k o gl eolin ol iy T30 55 55t B am e el L
€9 2 oo lis S go Jele gl yob mb b polie ol a8l alS job b e cud liae (a8l
anlpl lo Jele sl 5L &l s polie il oo Sas ioled ooz, o iy Glls hgw gmeis] S
b Jole g1y 55k @b bt polie .ol @bl iol3dl 55 15k &b lime anlpl les oyl (2ol b ams oo oyl
Jole sly 5ol b mlo polde ol 4Bl ial38l 50 Jsb b e w8l Gl Gl L ass co lis xaw
&b bl polie ol aidly 20l38l 55 50l mb e 28805 mhaw Gl (ol L aes oo lis LiSe) maw
el 4l Al 55 50k &l (£S5 Cash Glime (RIBIL was oo lis (2885 Cusb) Jele sl 55k
a5l (g0g0e alold e 2ol38l L ams o oylid anlpl 4l gogee alol Jole sl 45l mb bl polie
Shoolaiwl b (Bais yiole,d 4 Cowlus (gomay add gonaib mls ool 4l als 5l b ol anl ]
Comlus Olad Colus 2o )0 350 o aasdo a5 jghailes el 0ol &)1V Jaaz o F S0 j0 180 s Jow
ASb s OIAR 5 Yo YEIVE AMNFA QAIYF ot oS b 5 o5 chwgie b wbj L Sas joled
FOIFO ol ey oS s 5 05 chawgio b wbj s covlus Olad o Sais ole 8 olas ) s o ixes
o, VY 51 s Lcw ol g ol ke comlis Olib S0 ojleay all o0 /Y 5 VIVT A/FY FVYA
oy AF Gl s (Ol g ok (L) ol add g0l oren ains oo elaS 0g> a4 |, joey| s


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

b JE Gl B el Sl 0 Fge Jelse L) oy

45°500"E 46°00°E 46°100°E 46°200°E 46°300"E
=
= £
=4 > -9
g & 8
2| W 3
M‘)
® L.,
>
g B obexs =)
O
3- /\/aal.-.» ‘Z:
o
P CQ il o3>
o . L5
CB v
z z
5| CO twse | S
o - o™
o« °
| CB ~ 2
% ~ .-
024 8 12 16
Km
45°50'0"E 46°0'0"E 46°10'0"E 46°20'0"E 46°30'0"E

i yanmnd Joo 3 eslaiwl b JB o lw 1 Commlie guiodiyy wlib il # Ko

Jotn 38 I gl b a4 Copmalins (skigaity A 31 4l 5 )0 dad ol gehans 3 (gl b Copmd (AL ol ) g

YRl o
e Syl s (@5 Slgl e b Colunaoys kb ey S aoy I JuSy  akbel aib
ay,ya v VO,AQ Y-YAYAQ LA \ oS k> )
AAY CAR Yo, INATAERY AR Y AR oS Y
y,va CAvd A\t N4 O+ YAD 4,fY Y\ g Y
< AY V00 YAYA YOvYfa YV, YA & ol ¥
‘NF Y, a,ys VYAYAD 70,70 A PR P Ve b

LY R Ry AT WES)
Jsbilen g, STam Jow 5 eolital b Bais il ) Comla (obidiyy 4 gaidinb s olul

5 WSk 5 o5 hgia ol ik B Gl ol Slisk Cols aoys 55 e alisda a5
3 B ol g ol as o ioren AL o AT G VIOA TV YE0 AYAA i pay o] asg>
g IV NYY AYNE AP Y g ol adg> 10 oS LS 5 o5 cawgio b b s conlis ol
355 4y whoyd YV 5l o o) ass> o legozs oL 5 oL e Sl Ol Ko O leas il o0 /Y.
oy A G s o) abem o (0l g ob; L) camlis adb g0 Cpl uses Csl ooy plaisl
sloolasy aoyo Ae 5l Gt (9,51 2STae Joe bl (IS 5k 0358 o 2y 1y (Bais Gl slaslas,
olae s el ool ools plas £ S jo aS wiyls LB ol U ol LB colus adds g0y Bus yiole 8
25105 Jaa 5 I il 4y ol sazpaigy 4 5l i o 5o 4 Jsbo g 5 sl e a5

Sl 00 43‘)‘ Y Jj.\} B LS’S)"'J


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

\or VE-Y sl ¥ ojled ol Jlo o s &bl olad ol 4y 23

45°59'0"E 46°q'0"E 46°1 9'0"E 46°29'0"E 46°3.0'0"E
g g
(=] Lo
bl 3
z g
o Lo
Q- 4
o 8
o
z g
5 c
Yy B
2 8

024 8 12 16
Km
T T T T T
45°50'0"E 46°0'0"E 46°10'0"E 46°20'0"E 46°30'0"E

29557 PSTas Jow 3l ooliswl b JIE sl y3 Comlis gty o lin aids § JSi

Juwe 5o JB Gl 8 4y Camwlir gulyding addis ) alib j 40 diuwd Jokw gbaw g (Sl9l8 Commi (a3l polie ¥ Joua
298] yslas

Wond Jolw o o3l Jlglyd Cound alb Coluw doyd add Sy S ooy JE Jusy  aib el ailb

YA, 4 . 1,0A YY-$555 Sy VoS L \
AN e 14,F4 PYATYY Ly ) o5 Y
YEYF of ™A £4¥a.0 LYY f Lasgis y
VA4 Y YE,.0 FOAFID AT f. ol ¥
200 5 5Y 1Y,AA YEVEYY ALY YAY oL L 5

95 fS1ao gyl s Joo 93 g1 LS duns Lo

o g (9551 S g Sad- fces Joo 50 dhed Joho s 5 JlslE S la el @l anglis
A J}l.w Gla.wa LS"?‘)B Mm}l.w 9o 05...469 alas>de 45)914.:@ Sl 00l o0ls uLmJA 5\/ 6L° J&w)é
(BB il s slad ) 4 Ces 23l Canles LK Oolea )b Kses b eeSias abal, L i
b sbos, sl Slshs Cos (aFls il oo ol ates Jsko mhaw (asls 5 Gl Slglg cos (asls
6l 4 okas 3,18 sl g, e Lo oot b oz iulu b olos ) 4y s 25l Conles Langia 5 oS
Sl Ny Pk Gl R Comnd (23l a0 (las Il (2 JB ek obj (LS B ok slees,
a5 bB alS Lugie b oS L Cunlis 00, 5l atan Joho mhaw asls blie jo ams oo olis |y il
A oo lad ) o ,05 Band LtalS ol s B ol es, 5l g


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

b JE Gl B el Sl 0 Fge Jelse L) Vof

RF

16
14
12
10

8

*

6

a4

2

0 L —_— =

S P da gia Ry ayy s
& A el el g S
S Gulw b Comliur Slib Silglyd o (a5l 10905 du o ¥ IS
SCAI

140
120
100

80

60

*
40
20
*
0 ¢
:‘S ._-.-I“; AS .'n....}'_‘....-. dyj A __,.'u;

R fed e g S

U Sl Comlius Oliub aus Jolw b (oL 510505 duslio A S0

Lo (50T 5 5 2k sl
Syl JB a0 Ve jlas sl ool 058, 9 s JEYYY ol JB il oSty asss yiagh opl 4o
A0 Jols a5 sle auopo Yol ailbce JB YYY Jols a5 000,5 eolatul o9yl g 4ad iaes Jow Lbj90]
AUC Jloges 53 mhaw colus 3 ROC i o Slos dascin gove | b Jow (o Lol lp el JBE
(02955 yES1a o 90 o 5l eslaul b JB ol 3 comaig lbacis jl sonlcawoas slaools laml .o solaxul
JB s bosls Jl 51 g g o ools (35l liome Dyg0 a5 (JBEYYY g JB A @ bgje bl 4y ol oo g
(/X +) sl bl 5l as' Q@ JSo o ¥ Jga Gub a3 5 )18 o) g Judo 9,50 SPSS l531 6 5 )0 laosls JuST
s Hlis altess (pl 4 Wog mie pj Colue 5l Jed BB oo gl Jow 90 ,e el ool Cews


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

AT

VEY Gl ¥ o )lad copjly Jlo e shaoms Sl jblbivo (ol Jeloos 4,545

Slp 0,Slae s sIs Jloges i Crlue oy A4/ 5gy5] Jow .l ddlaie jo Jowe go,m YL 5,Slee

B il 3 olas y (5iSTy sWosls 7 Ve wlul p b Juw axiwwly al> po ;0 ROC Judowi gulis ¥ Jgus

a0 liebs! o Olaebl o | Lo Gl s ) gl Joe
-javs “IAAY ofee [\Y -/2-4 el yiSlas
</aYY < /AN ofe e [+\Y LYY S ad
A 4,--_:_:’-"‘;;(_--“ — )314. s S
o -
PN J,/
i:'_ -5 f{?‘
E &
~/F ’!
ﬂfr[
- NS A i % ~f M
L IR )

STy Ve 1 ool b (somiawly Al o 3O i yiwnnod 9 (239 51 ST Joo 98 8 ;Slos duasino (S Hloged 4 S
b J5 olos,

@l Ve UKo 9 F Jgaz 50 (AV+) (chjgel blas les 5l ooliiwl b o Jow o Slos w5l odel Cowsds ol
losls lid 0g5 5l 93 0, Slas Joo 50 jud homiw (pl jo a5 a0 8

G!lf b y8 0lus ) oSy sosls 7Y oobel g (S G Al o 50 ROC ooy o Sl S F Jgus

o, 10 QL;_,'.AJaICJa‘.: QL;.,,.A.Iola_Ia...; Sbe Gl il Ls_._z..o).:)a.!a...; Jose
Vb o> omb o>
“IAAD < IVEY ol IR IAY# 29,51 1o
'/A/\Y '/V?\” ofes [+ SJAYY ).a.u - . S



http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

b JE Gl B el Sl 0 Fge Jelse L) Vo7

ROC, oo
\ - L
s aab )_A_..n.a__a:_nd
M '
29551

-/ &

mrﬁv?
x

«f¥ {d

Al

- R +/F N « /M k|

T )

1Y 3 eolawl b (Lo gy wﬁ)a)ﬁ—wosd”ﬁTﬁl.\p Juo 90 0 Slos dasiine (Lo Hloges Vo S
b JE slas, sty

als Hlid cwypm 9,90 SCAI g FR ROC Jolis oz el alies sl g, guli dunlio jiosh cpl ,o
SO 5 b 6l Ghey (el b on i cud i Sadiees b sl Jae o g5,5] 1Sl la g,
vy e Gl Al 4 axei b e aiilh o S iole B slas ) 4 cod Lol coules
ALY jlade 5l e liel g orly Al e g0 2 00 g, 90 ;2 (ROC) caisS cél o o, Sles ansein
bl A5 (6, aml laasas Wlosls Hlas 093 5l o9 o Sles iogh pl 4o Jow g0 2 cplpls adl
5 @98l Sl Joe a5 aasee Ol it e ge 0 ax 5 (s Al e )3 4z AUC-ROC (5
Al axgi b ol 53 a0 p3Y ol co 9l IS (/A= TA) G Jlws ((V-+/2) Jle B0 bl S Had piaed
AR Joe 4 G i 63eT)5 CBa b (e Gy oo 50 oo g (mialy dl> e 50 pa 09,5l ST Jas
Ol B olas; s Sge Jelge slo ailinl oni rizmen g o8 Lt (i g Cosal gy sl 1 0,8 L)
soliiul ol oo pal,d gyl 2Slas Jow 5,580 oy dlay ;0 a5 Al S g5l 5wl e i I JE
MV
(29551 25laz Juo 31 Jol> sl S 1y905]) b yuicio cnod! § ool U1 20 Lo
ot 5 Sl 5 e Connl ol aallln 3,50 sl a5 Sy 5 B S ge3l 51 8T b
S bl S g3l loges aS Cawl T as g3 BB 4SS g ool (st glyl JB Liole,d olol jo oS Li
Lo 1y Joo Jawe job 4y 1581 0 5 g ams oo plis JB sl 8 guns agy jo s Ojsa 1) o as Ll
anlpl o515 o2l )l Jelse Jsl caglyl jo wleion Ll (s @ Jl 0)50 a3li (285 Ll o
O Sooy chw Sl L S g5 g glas)l o alS idigy Oglis oad Jlo g el «o)b ol ¢ ol S
P o o055 legazme oS Lt b juul 05> (o2570) gl 5 conh 4z olse oS54 30 Cuglyl o 5 a0 AT
(503 ol V) (oy 2 9590 Fge Jolse ans S0 &jleay oo (Buid ale B olad) 3 aew 1)l vy
LISV KPS B PP KVES ¥ W IO KCSS PV RLIVON-Y | PG S K PP WIR WSS I ISVOX S JONC DS

sl 00 00l UL...) AR


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

VOV VEeT Lsl ¥ oyled passly Jlo o dawme &bl gla ol ay 23

aalyl o1, —

e 5 S ——
Slicy MW
EPETE

dubg hifo b B
s Jobs |

ey oo S8l

sl st 8|
d.h1)..11 514.1.5&
St el
aials glizut
gy dale
abaiis gLzt

s gigdids sl |

Slrsts cughy asll
dind ol a5l 3 g0 gus dlaols

dg,ai FSlas Jow wla! poolisiwl 8550 g asll gl b S o,.n}i 3 &) yFeewlyloges 1) S

adg 5lao 3 YT (nSilon b (g9,5] Joe 5 saed s Joo 53 58 50 (5 (il b ganaiy sloasss gl
IS laslas ) sopo Ae oVb o5 aslo bled ol (s 5 ob5 I ilod 6 ndy il loaigy b 5usv]
Sy 22 T Bt sy Lol (bt g oy ple 2 L leasgy cnl a5 Cul 00lidl 5T loasgy (ol o
b &b labins; 9 55 oVl g (cordig iy mlio ¢l el @bl jladd (Jaio Sl @Ol 5ol il
Ly 4 ols ailaie jo I Lislod )38 ,056 o VL duoyo P b ol lio,nls Jole glicSa logod il o
a0 DU (6 par sbraiss 5 g bl sosls o (5)lo g bl ol s 5 ol slaaiy, oy,
PRCUESRS SO B S W PORPER LRV S PR VSRS POV PR WIS P VIS IRWIRS R APV S IPC T I EeS e
3 S mlawd ol 15U i il e 2oy AF Sgemme 10 65 ge b aS a0 ¥ glis )| Lasls
3oyl 5 i jLiel bt ol Gudaie (VoYY Sl § 058 e ssgy) Buiios b a5 wlails oM jusul adg>
i lzel g (amialy ao o Yo g le Jas (hjsel (sl o (JE wopo Ve 5 B (1aSTy 4t el b o
L o s yined Joo AUC Jlogas 1) mhaw colue s ROC s 0 Slos dasiie sovie ) g b oo
e luss Sl (Joud B aoyo shils Jae 90,0 < JAVF ol oy b (295051 Joe g VY (ol o0
FoVY L g (o5luped) Slados b aS conl ddlaie jo Jow 90 ;0 gYU o, Sles odino lis dliuss (pl a5 Wog
LU 3l g ool ooliion gl sl aaglin BB (VoYY (K00 5 Shopn 5 VoYY ()0 5 5000
a5 Lo jsite 5l (mdm 0l 2Ll @S e S o S 7o VY 8L LS aSol g ax g U Sliiios
a5l gogee alold -ty il alaie Ll pitte e W)lo 5 e 2 o ys Sl S (6 15 56
=l plej g anse (1als )0 o5 dgei Bl alie Clidizd 0 Glgi e |y 2l S (asls 5 als gLl wal |
o] ol awslie 5 JB iulw,d oy ;0 6kl GlaJow g ooy, ;500 5l solatul .cuils valss 56 G.bms
@bl g (Mol SLaladl jlaw 5 3 aslllas 590 ailaie )3 Lo JI (35008 g dngs W9, (il 09800 ety
il 4 oS BLad l pegi (ol ol 0 oo sleidn o JB J1S (Sl Slles 5 oalS 2dy
r—ate JB Gale B I8 5856 Jelse (Brae 5 (JB Gl b gon gy sloaldd 5 adg> 0 JB slaslas,


http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

b JE Gl B el Sl 0 Fge Jelse L) VoA

9 JU Uiale B J S cuz o oY iyaelip g smlad skl o oy pd laolliws a5 aib o 2l 2,18 Jale
55 G 1y solyl a5 Sl (6 S ol

&lw

Ahmadpour H., Bazrafshan O., Rafiei-Sardooi E., Zamani H., Panagopoulos T. 2021. Gully
Erosion Susceptibility Assessment in the Kondoran Watershed Using Machine Learning
Algorithms and the Boruta Feature Selection. Sustainability, 13(18): 10110.

Alencar, P.H.L., Simplicio, A.A.F., de Araljo, J.C., (2022). Entropy-based Model for Gully
Erosion — A combination of probabilistic and deterministic components, Science of The Total
Environment, 836(155629), 0048-9697, https://doi.org/10.1016/j.scitotenv.2022.155629.
Azareh, A., Rahmati, O., Rafiei-Sardooi, E., Joel B. Sankey, J.B., Leg, S., Shahabi, H., Ahmad,
B., (2019) Modelling gully-erosion susceptibility in a semi-arid region, Iran: Investigation of
applicability of certainty factor and maximum entropy models, Science of The Total
Environment, 655(0048-9697): 684-696, https://doi.org/10.1016/j.scitotenv.2018.11.235.
Bernini, Alice, Alberto Bosino, Greg A. Botha, and Michael Maerker. 2021. "Evaluation of
Gully Erosion Susceptibility Using a Maximum Entropy Model in the Upper Mkhomazi River
Basin in South Africa” ISPRS International Journal of Geo-Information 10, no. 11: 729.
https://doi.org/10.3390/ijgi10110729.

Castillo C., Gomez J. A. 2016. A century of gully erosion research: Urgency, complexity and
study approaches. Earth-Science Reviews, 160: 300-319.
https://doi.org/10.1016/j.earscirev.2016.07.009

Conforti, Massimo, and Fabio letto. 2024. "Testing the Reliability of Maximum Entropy
Method for Mapping Gully Erosion Susceptibility in a Stream Catchment of Calabria Region
(South Italy)" Applied Sciences 14, no. 1: 240. https://doi.org/10.3390/app14010240.

Dube F., Nhapi 1., Murwira A., Gumindoga W., Goldin J., Mashauri D.A. 2014. Potential of
weight of evidence modeling for gully erosion hazard assessment im Mbire Distract-
Zimbabwe. Physics and Chemistry of the Earth 67-69:145-152.

Gayen.A, Pourghasemi.H. R, Saha.S, Keesstra.S, Bai.S. 2019. Gully erosion susceptibility
assessment and management of hazardprone areas in India using different machine learning
algorithms, Science of the Total Environment, 668:124-138.
https://doi.org/10.1016/j.scitotenv.2019.02.436.

Kalehhouie M., Kavian A., Gholami L., Jafarian Z. 2020. Influence of Start Time and
Coefficient of Runoff to Application of Organic Mulch under Small Laboratory Plots. Iranian
Journal of Watershed Management Science and Engineering, 13(47): 9-17. (In Persian)

Kou M., Jiao J., Yin Q., Wang N., Wang Z., Li Y., Yu W., Wei Y., Yan F., Cao B. 2016.
Successional trajectory over 10 years of vegetation restoration of abandoned slope croplands in
the hill-gully region of the Loess Plateau. Land Degradation & Development, 27(4): 919-932.
Madadi, A., Asghari Saraskanroud, S., Negahban, S., Marhamat, M. (2022). 'Evaluation of
Gully Erosion Sensitivity using Maximum Entropy Model in Shoor River Watershed (Mohr



https://doi.org/10.1016/j.scitotenv.2022.155629
https://doi.org/10.1016/j.scitotenv.2018.11.235
https://doi.org/10.3390/ijgi10110729
https://doi.org/10.3390/app14010240
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Yu%2C+Weijie
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Wei%2C+Yanhong
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Yan%2C+Fangchen
http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24237892.1403.11.2.8.0 ]

[ DOI: 10.61186/jsaeh.11.2.137 ]

104 VEeT Lsl ¥ oyled passly Jlo o dawme &bl gla ol ay 23

Township)', Journal of Geography and Environmental Hazards, 11(3), pp. 123-145. doi:
10.22067/geoeh.2022.76707.1228.

Maerker M., Que ne"herve.G. Bachofer. F., Mori S. 2015 A simple dem assessment procedure
for gully system analysis in the lake manyara area, northern tanzania.79:235-253.

mohamkhan, S., pirani, P., riahi, S., geravand, F. (2020). 'Evaluation of entropy model
efficiency in erosion zoning of kand watershed with geomorphologic approach’', Geographical
Planning of Space, 9(34), pp. 85-98. doi: 10.30488/gps.2019.100315.

Obrien, R. M., 2007. A caution regarding rules of thumb for variance inflation factors. Quality
& Quantity, 41: 673-690.

Poesen J., Nachtergaele J., Verstraeten G., Valentin, C. 2003. Gully erosion and environmental
change: importance and research needs. Catena, 50(2-4): 91-133.

Saber chenari, K., Bahremand, A., Sheikh, V. B., Komaki, C. B. (2016). 'Gully Erosion Hazard
Zoning Using of Dempster-Shafer Model in The Gharnaveh Watershed, Golestan Province',
Iranian journal of Ecohydrology, 3(2), pp. 219-231. doi: 10.22059/ije.2016.59663.

Saeediyan, H., shirani, K., salajegheh, A., ahmadi, R. (2023). 'Investigating the performance of
the entropy maximum model in determining the importance of effective environmental factors
in creating gully erosion in semi-arid areas', Journal of New Approaches in Water Engineering
and Environment, 2(1), pp. 129-144. doi: 10.22034/nawee.2023.407297.1047

Shahbazi K, Khosrowshahi M, Heshmati M, Ghietury M. 2020. Effects of Geological and
Topographical Factors on Determining Gully Erosion Thresholds. Journal of Watershed
Management Research, 11 (21): 259-268. (In Persian)

Shahbazi, K., parvizi, Y., Kalehhouei, M. (2022). 'Morphometric factors affecting gully erosion
development and its climatic zoning in Kermanshah Province, Iran', Watershed Engineering and
Management, 14(4), pp. 528-548. doi: 10.22092/ijwmse.2022.356146.1919.

Vosoghi, S., Zakerinejad, R., entezari, M. (2023). 'Prediction of Gully Erosion and identifying
factors affecting it using the Maximum Entropy Model and BCC-CSM2-MR climate change
models for the years 2020-2040 (case study: Alamarvdasht watershed)', Journal of Geography
and Planning, (), pp. -. doi: 10.22034/gp.2023.57572.3169.

Tadesual, A., Setargie, M., Ebabu, K., Nzioki, B. and Meshesha, T.M., 2023. Random Forest—
based gully erosion susceptibility assessment across different agro-ecologies of the Upper Blue
Nile basin, Ethiopia. Geomorphology, 431, p.108671.
https://doi.org/10.1016/j.geomorph.2023.108671.

Teimurian, T., Nazari Samani, A., Feiznia, S., Ahmadaali, K., Soleimanpour, S. M. (2022).
'‘Determining the Spatial Distribution of Gully Erosion Probability Using the MaxEnt
Model', Watershed =~ Management  Research ~ Journal,  35(2), pp. 2-15. doi:
10.22092/wmrj.2021.354647.1415.

Yousefi Mobarhan E, Shirani K. (2023). Assessment of Maximum Entropy (ME) to identify
Effective Factors on Gully Erosion and Determination of Sensitive Areas in Alaa Semnan
Watershed. J Watershed Manage Res. 14(28), 37-54. Doi: 10.61186/jwmr.14.28.37


https://doi.org/10.1016/j.geomorph.2023.108671
https://doi.org/10.61186/jwmr.14.28.37
http://dx.doi.org/10.61186/jsaeh.11.2.137
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.8.0
https://ndea10.khu.ac.ir/jsaeh/article-1-3433-fa.html
http://www.tcpdf.org

