[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

\YA#P dl:.wuﬂ)/(u) C}b}&@’gww/rﬂb}‘i Jb/”@hﬁ}de}w d}l}}r}\;

S Aol b sla IS8 88 4 gy Lo S35 g Covo w) g

Y@G&J:g‘:"*\ﬁﬁls; LSM&

NPIFIT 2 i pdy ) ¢ ADIVITS 12l 53 5

s S

Pl il o) g b 5 o e 33 &S Canl guy 5 Sinlu b Oldlas 3 4l baadd 3l S il b sls S il
S 5 3 A ol O Ol 53 39 2 Sl ej s s ladllas (Sl sl SE 1 Y0000 2K 4 5 el o]
(S — o b g el (ALE il g s F ealiiul (6,8 sladsly Al ag il gla iy, Ol 4 ) slaaY
=2l gy 5 alu 4 LK Sl ()8 =5 5 owd 5 Sl b 4 LK Cnle (SIS — g o 5 (el e
Gty =0 s 5,5 Sty sbaail Jols K3 ) aw ol e 4 SN slaa¥ 5.4 51 Jols 5,18 sladsly aih
I s g 350 35 33 i Slol aln 5 glal i 3l ol Kby 5055 gty -y K Gl ladly =y 3
23 Gloslsabe 5 olas 51 5 S 0 g 5 el Bay KeS 4 5 bt VY s S Sl b il gl IS0 vs,auwgag..ws;
B S alie 56 Al 18 gladaly laadi 1SS pa b 4kl opl S 4 Sl b sl IS8 4B (sl e il 5 S
ol 5 25 Gl gy ool 0313 Ol g g o B, cs3bal Sl 4 a5 b gl Gadls la by, 51 48 sls 0L
Glolsals pglas pdi g, Ao g8 ule b Gla K3 4l agl 55 ol o By, A FY/A 50V lacos L L&
Gla B, 4 als 0L I sladsly glalhs Sl o 5 Rile Hdor 5 g il b Gla K5 all 4 53 deo o VYo Come Il
i A5 g (slo sl gale g glal S 5 sl Gl Lo g, 4 S e sl lls LK Gl 5 ), sladl
Cord Ol i e o S 5 Ko Gl 5 21y sladly sl Bs, 4 by e 5 ity Como O uid o b
SIS iy and (S 55 g gl Gl 5 slo)lgabe polal e B, 4 b s S SYL amD 5o 5 5, gladsly

238 o e gl B KS A 4 55 s e slelgale pglas s 1 feol

RS GIS (sl 5 sbaid Cds g o (S il b sl |3 4l 1 gadS slaejly

W a5 b sy LSl sl WS 5l eslind VRV

() 35l o axlge 1K b Jos 53 15 01 4 (S 0 3,0 Ly 5 oioe ol ot el oy 5 ol olalllas

Gy Ay edal 5T oy (g5 5LES eaSiils (wlid S Slskad )
O sl gl 5 Sl cbli> Slidss S 0 Jiagn Lokl Y

mohammadit_a@yahoo.com : 3y S vy (L3 J gtne o ¥

ory


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

\YA#P 0\:«-&}/ (u) cgéj J@’g/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

55 Ol Ol ks 5 B (il (ST, 5 Sl s ged
deelse 5l G peSe i L1 s dS L 00 b
e Sldes bw i ) S Llw b o e Lol
3 e ezl

sl 3 STzl o3 52 OLLSen 5 S gy s
S s S s (Gl S Gk s
O s V488 Ul lr e WSe sy, 0T gla S
b e Ll i g0 Pl il b gladsy (g5luldr
G (A iy Loss a5 L 09) plag 3005 o)
S ol e s b el pll le Bl Bl guail 4
Sl G s SObd SRl Gk Sl S 2 s Ol
ol e (gl A o 03 peesd USLE Jubs alowes 4
3 S eslizal (V8) B il b b Jue 51 S

Slogw 428 gl (b 4 4 plBl S5l sler o155
s ollae s s 4 (b IS s o sed Rl B
Of 53 a8 wd slgig Sl s b K Ol Gl sl oL
Ao g 550 S Gl b Glers 8 8 Gl S
- S i St Sy SS W B By el o
oele o glaic s bl 68 S CON (ol b (b
S Gl Slorw 428 48 o 7 k) 550 4 ) 10000
>l ke V7)) e = Jds 4 Ll OVYVA o 5i8
Do 03 ke (UL YD) O plosil SY5b 0Ly 5 (YVA JL
Sk Gl b gl S 4t oels 5 s (V) 23 Jise 25
G5 5 Ll (65LS ladsls (0F) s sad g 1y il
Sty p ol Ol et S ald S gy
NEUSTRNEEPY ohiwﬁﬁy‘)‘ (_gﬁjgj\ﬁjgi‘&ﬁls
Sloss 5 lanlpl (It ()b b Glaile b ()
IS 5 sz LS ladls s Gl S L gl s
gl 5 s gdueih 512 GIS SRS 5l py 5 KUy A
Gl (o) Wsgas eslizal i SOLE Ol 3 S 2l b
™ v slal 5y 5 Pl p cilises gladly IS -]
T o3 JAS Ls ek S (S5 olse gl oS s

O Olgs a8 4l (0,8 G ol i Sl il
Ao SLbl GlaaY Gdi L 5 Gloslale pslal A5l 5
A S 2Ll ar DMl glaaible e )5 iile 3 5o
oz i (V) 3500 plBI (Ll 5 la IS0 a2 g
S laal B g a Cshaes g 5 Rl 4 b s
S sbald ag 4 ;S 5 OF) o5 Csm 5 Sl
Sladllas .ol ol 4 5 S il 3 gla 100 28 alex
Cpsme S Gla b Gla (S0l g 3550 53§25
Global Assessment Soil ) GLASOD lallas | 2 S
S g3l glsl 4l Sl S (Degradation
Gl JSs claet & .000) 1S o sl ol
g ke 5o Ll b g el dalpl el S L
Cblim g5 yanl o Ladids pl 55 . s S e &1l 5
ol e 13l 5 S
robas 53y BSla g s e s 5l esl S 2>
Sl ISd aiis g sl YooY JLuw ETMH (lo | ale
Gk 13y elind Ol Olil 35 gy > SbE il 3
s Lol 5 b gla gl 3 el (g Guis
350 Sloolgale nolad SS& 8 50 5 IS plde 4
G el 53 I 5 s L5l (6ol sds sl S coslinal
a fl,\él (Geographic Information System) GIS ls ;>
Lo (oS s b S il b 08 L gslalas
Ll i Lo S8 a0 S Lo 53 5 25e0 3L
Ll i L Gl ple S 5 5 A ls Gkl acb
Gls i OLSGl Cls (V) s S Sl (Rl
Sl medow il b 428 g 3 loslpale slal o,
Jol il anglin 3503 Al 5 s 15 s Okl 3
FA s gl e Ollae 15 g g0 4l 5 g, ol S
53 L ailate s Lo b () Sl esls 0L |y A s
syl am OA) OLLSen 5 s e LS 30 o r
NeSa 58 5 S ol 53 55 Bt (e el
o3l GIS 5 (ol 58 SLa S o) 535 3 i

OYA


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

Sﬁﬁbﬁdhﬁ&ﬁwuﬁ}Jx{abjwaﬂ

...Uj:sg;aﬁ):b O,:,abjw:):ejijye‘}y

SNl laaY ag
‘)‘ S U WA f—_}ﬂ wﬂj‘j U.i.ﬂ‘ c\ IYO°°°° u»/L:AA JJ (wpb‘
tu;)‘gf‘)_;)d.k_ﬂg\l\‘ac‘“‘“‘“‘ Je‘j?}_ij; da}_éj J—ib
Sl s §o 3505kl 5 OF 51 s 5 45 (DEM)
2 6 Y OV g s Y s o 5 s
VY=Y -0 K, LS slas edoa gduaib
MJ‘ c&bﬁbu& k:,.:.wt.w} QY}ETM"F a‘)“).éu

PIs ag Lpas fogs Gb bl

SO sy slaals 4
Lol gt 5 e SLedbl laa Y S 5
sl b3 s S A S ag 8 sladsly il (Ll e
S 2 e b (ALS i -l e
Sl S S =7 d s ol es 2L
Sl (Bl (0L =5 5 it 5 Shale b 4 b
Gad sla sy e o) Gl 5 il b o LK
o Gl b Sl S B g sl s s 4
—a e e S sladsly glaai s ol aS Ll
ol a2 sladsls =5 Sl sladsly a8 glad|
S ol S e g gladly =5 5 (b b LaK
SOLS sty 28 ag ¢l o Glolsale pslad s
b Gl il Oldes pslas s 5l Lol
Ll o rgr Lol fals aodlt 5b o o5 23 5 ol
OLF sl s a3 Ly o505 08 o oS5 ol
5 i Gl el T Y ) Lol slaadlse il
oo Sl L b e ey 4 ool (slaad e
Sleslinal U SO cilises bl il glues 0 5K 5

ora

s sl s, lesliul L OS5 (Bs5, . LS
23 ol pal &g 5 plold a gloslsale pslal
Oliizes ool (Mzsls Ol Ol L3 QU psl o) 4 >
3 S bt b e ) e il
S slaes s cln 5 els plasl il b 05 bl
3 ges danloes |y
—p glag b sdal as 4y Gla s i a5 L
g3 ool s S e Rl gla S glaalls
53 b sla IS bl gls el b oS L
S 45 o o i 5 ledd J S | s
A il gl s anslie Bl L bl By,
plomil il il b sla IS Syal 5 glas 5 035 (oo
Sl slaa¥ Gl 5l bl G 3 el o
slaal & lojlsabe sl s e & imen 5 il
Saasly sl &S s gl 5 (58 .48 4 5,8 lad=ls
D35 (P Ren 50 L kes (Sen (b e S
cii Gl 5 bl sladals s il sla IS5
Sladoly el & Ol 4y 50 428 53 oyl L& cnlo>
Al LS e Gl b IS0 4l 4 s 8
Gotli =) la By G35 g bt (Lo ) 5 G Bl
lolsalos pola s 25l 0 =Y« S oMbl glaa Y
3 ol LaKa ol =¥ 5 51| sladsls Y

ol Sl sl S Wl ag

LTRSS
Sladsb e SLSa VEYO0A ol Uy 55l 055
Yo s sla s,e s 0v°8 5 0NXF 3,
s § L s Sladllas 55 Olge w0 YO FA
5 O 4B ,d 0ol (65,5l (A5 e LBl Jeld o
S sl (6 s L 5 Lao s slpe canle
GlacKin Jols Botas a5 W03 5505 035 opl 45 ilises
5 a5 S e RS (Jo (3T a5 sl T3


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

\YA#P 0\:«-&}/ (u) cgéj J-R/ rJﬁéJ.L.‘, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

a; (3l kol o Ul & Blll s ys) 2l s A
(ode 3,50 Jde 53 sl Cmlus) (L8 dly s cole
Shas (Ao s e ) A=l a5l ol ey SLe ¢
N PRGIEE WD) I I P G W - PO O JCIN -
(loalice Jus o

Gllas sl 2tls 5l O Gladsly S s 6l
S s gl 5 Y 4 Jsles 51 (Absolute Error) (AE)
Gl Sln e S0l s ady )y o ld 5l La iy,
31 (Root Mean Squared Error) (RMSE) ¢ LS slau|s
A eslaal ¥ oalslae
(Y]

JJjIj—f JVLA ‘)J J.?-“j C,J-Lwa Z*(Xi) c\h}éﬁdﬂ).’d AE

AE = ‘Z(xi) ~Z Fx)

JJ_A B .X_>-|_5 Cols V4 (Xi) E) (d)u é&&\_}) Y

(‘-g_;b .laﬂj& BE .,\9—\_5]& ‘-;.<4.A Loy V.Q..S.JSLA) d‘oML@A
sl

> [Z(xi) - Z*(xi)] '

RMSE = |[i= (V]
n

GoLS sladsls slas Sla o S5k 53 42y, RSME

Sl
,@u&ugdupwuéwmwmﬁ

eSS glast ghyls il azdls (5,58 gl Sl e Sl

A eslaia! (F dsles) Lh..l?—\_} Cown Q‘J,‘.’:’d

cvoSs.. [f]

X
S Como X 5o 550 5 sladsly Coms Jlae il il S

C';-"u“;@l:}
;)P)Jbﬂ_b;wdufk_fy é)‘.,\jr.hd_}) @L’U\J_},\;—

4;@@&4_“:&5)\.,\5?_&&})“)6» olis b J}J?_-le-

B Sy nalal 4 e Jole s (IS 1S 5 s
Lo sl (e s M aslis ea b slal des Colgd o
wlw Y (DEM 3l e LA Ol & 6l pslas
A3 OISl b s ax3liS os (555 (S5, sl b 4 aag
sLaGuss s aS olw g b S ol b gl
5 Gkt ol gl il b asiis (S5 glaasl
Pl 3y S gl (55, S S slaaal T 5 i
(S S a5 L S e 8 glad s (bl &
S R A e A3 Sleo gart 5 2Se5 sla Sl

(®) .4 (On Screen Digitizing) S il s,

sl e Sldes
Lo 5 il b b S ol gl 6l 45 )
SOV 5Ve F) Ciloe sl jis, 5l il wody ,LS &
el 0351 4y 5 el S Sl il s Jles!
Sl psal So) wns J S sl aal MY o) o
Cls poabeis ja (gl s (Thiessen) s Sy 4 5 yeseio
L 055 oy o Glasm e A e 5l OS5 L S
slaila b 5l SO b 5l ol e Cldalin 4 i
2 elale ) Al PO lalyl 5 S (sl (oo
53) Gl p sl IS8 51 G Dl 4 a5 L e s
Sl So gyl glaes s 5 L (IS o (| es
(b gl Al Bl Bl Al e 5 Lul <=L'9>\ B
o=l OIS a3 A 4 laal il 5 B (ool
G JSe i el cs 4 il b gl K8 i daaiis
GOS wn (555 56 Al (8 Glaasls glawis L 5l b
s 2 B sla s Bl S p S e sl A
30 SSbe S, 1Y slee b rle b gla S5 a2E

L eslad
n
Z aiCj
A= — [V]
bY
a-
i=)\ l
O¥e


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

Sﬁﬁbﬁdhp&ﬁwuﬁ}Jx{abjwaﬂ

syl 0 5o S saaY d)lif(,.hd‘” @L’e RIIPRES

(km") )5 claasls cmlos sl i
> oo Yo — Yoo Y= Yo o/ =) < o/ slad=1; ol il slaay slad=1s
S sladss sluss 3 s
\ 1\ yas YYo Yoy oY s ey 5 LS b icnd A
3 1Y 48 Rn% WO frs b e s G et &
Y _ Yq £F vq V¥4 S Gl 5 58 et £
A YY s Yy VY AS ol a5 LS ol (5208 s
SN slaaY Gl 5 Jols 5515 Gladaly 4B b phle b sl (K8 (8l 4B amlie guls Y Jpd
b Sluye ke sl G Slaid oy e s sl
(L) @) @) ) ol il Y wid
VEAS/A Y/A YoV Fa/v P K QU . VS STV S
IYTR fo/ vY/$ SV/¥ s 5 S8 ot o
Y4YY/A Yeo/q f5/5 ov/¥ LK sl 5 (208 u z
WYY/ YA/D YY/¥ iddid o il 5 LK Canlus o5 8 s

o3 PAN aS il alS ilg s el coud
et slaanY Gl b e 5 oo (n teS I
il e o3 OF/F S ol Ko Cgulm 5 6,118
(ol 5 60 ot gl Gl s S Ol
5 LS Gl (5,8 Y G s 5 Ao FV/Y
Gl iy S ol bl Ao ys FFI5 5 o) sladsls
S S K Gl 5 (6,08 (o slaaY
S35 ki S Wl il b sla IS s a4 5o
Como Dl pend o o L) Sl s Sl G 00
od sl et o i o gy ees Lol L(Mpy3 Yo/
S VAYY/A (6,lS gladsly gl Sl e Sl
b 5 G LS et Y Gl S, L s
Yo/) oo Sl ydS ) il e B eSSl
GoLS sladls glar Sla e (xSl dor bl (43
Ail e LS VI e g anils Ko sla i) sl (g S

Ot

SIS A5 QoY bl e lidine 5 LS s
aS A e Olis (5ulS ladsly Colus ST s S
T 51 oS sl g 5 axdls (635 b Comline a5 Btas
it ¥ (S e ) SISl gk ol
oS dal sy 4 8 Al FYP S abidie 5 6
e (IS a5, 51l oS Coles T 51 6ok
AT VR b s LaKin Cuulem 5 (6,018 cws
LS Sty (O (s 59 4 S oS A 0] )8
Sl LS LY (IS o (555 23,05 (6 %S
LS G Al AP bl o 55 Bl slad1s L
cidie Gl gy e 53 | (GLlS Al sl S &S
Syls Sedbl slaaY 5.4k
Wt b Sl sbaaY i s sl anlie
ST B T IS A U IR NP PN Rt
aS a8 Olan 55 oodsn ¥ o 5 (G Ol oS

Slaa¥ Gl 4 by e Como (Rl 550 0 4Dl


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

\YA#P 0\:«-&}/ (u) cgéj J@’g/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

Pl sy Ay,
i b Gl b Ko ls 4 aglis 4 ¥ s
Jod ol 31 &S &8 Olen s o Ol 1, ol (slad1
3 BB Crlis S L1 dly G 358 0 i
53l e 3 YO/A b esly jolantl st 4l o)
Ay gl Ut smla o (il b 5550 0 53 s s $¥/)
Lt )3 VY/Y 5 3513 G Loy YV/A 5516 L5l )
SN QNA 5 5 4 2.7 52.120.8 Gladsly Coms 3l
552,10 52,1 2.9 sl sladsly ool w3 VY

.v\-;)‘J Coer Aoy AY/Y 9 VY/¥

)Jte\)u_.’éb\(_gl.aubﬁdaj_&v_nd_bw

350 3 badsly G aa s 5 Olea S 31 S 450
ld sy Coles amr acul 0l lo b gla IS
e b Sse Jele ol e 3L S5
Gl S35 2 (ol sl i (58 S Sl
ol gladls 3 ol 1S sy G 0, 5 S
G s 55 53 o33 Cmles 452.7 51,6 .1
5% 155 s Mas 5 ol 53 sl 35501 sllat 5 o5 sl
A3 e ey Olgie @ b b gls S5 Wil g
63 Colass 45326 syl Aoty s o Ll 4 S
el Ao 3 00 Sl iy Ut 035 FOY s el
2L Al 3 bl s Y70 A.21 L5l Al 53 S
sl Ao AT (il o) S5 Al aess 45 427
S b (oS ol Ll Do SIS 5
2ol B L HlesS ls Gl b 4 Sl
ol 0T VU oo iy i 48 6351 o8l 3427 01
o3 MIV g el YL 5548 Lol dly G .l
dj)ijY)MgmMTﬁﬁ}:ﬁJ&U&‘.CM|
VL Coms o ilzies gla il b L 51 Ss 5 ol

By s Ye/e o 6.5 sl Ay ol ol O

B & U S MUY P W SN SN

ﬂb\ J> Qﬁ‘)s G IrYS WA MUWﬂu

el Loy ¥o/0 J:J d-pb‘ LSLQJ‘"U) u&w C,.;.wl.w}
(ol p gl SO0 i & 4 s S il a5 b
sl a2y 51 SO s sl 5 Sy (Lm0 e
o el el Sl Sl LT el 5 ()8 Glaus s
Sl a1 Y0eeoe Wi & gs ys by felse
O35 365 .(A) el ol g (bl ol ¢ iula b
w&))@‘ﬁaﬂﬂb‘)ﬁdd)ls&hbbﬂw
);j@|NJJ::SL5La@F4,\*':@4.3;\;;?}0;?&”
sdas o Aol sl a1y Al a4l slaag pa
LSl lide o 55 (i o s 40 4 O 5k
s bt gla e B 1S S sladsls Gl
PSS Sl s s ol b B s 5 S s
oibﬁtﬁg,_gﬁs,u&)&m‘mom@;@ﬁu
Sl S S ety oS il b s 3 s
ngfjﬁéupl)j\j_?dfa.a&bﬁdh&@
‘W&LAHYMJJASC’M‘°MWCM)‘M
J:.i_;.:ﬁ.) Ji:})_g.)ﬂwo‘ﬁﬁ <wuw))df)ls
el
Lol gla S 4t aslie mld g ax 5 L (IS 50
5 ocidie glaa¥ 54l 5l ol ()8 glansly slaaiss
sl JSb 8 4 slaay a5 soladl Dl e
Wi ey sla By sl S5 Ol (ol slaas
oty ai & el =) Gy aw b il 3 gla IS
@ leslial =Y (o LS lad sty i Olye 4 21
GoLS Gl il Olse 4 il p 4 b couls
ﬁjw M M )‘ J_.pb- (_gLé.XJU J‘ osla_uf =Y
By (Comen Lk 31 8 ladsly 2l Ol g 4 slosl sabe
uu&”uﬁ|ww|)|xuww}w)f<w}
Gl LK Clar (ol sladsls gl i, ol

oYy


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

Sﬁﬁbﬁdhﬁ&ﬁwuﬁ}Jx{abjwaﬂ

Bl ety w25 b Gl b sla JSS il 4B aglie gl LY U g

Gla) ot gllae 55 () last (D oo GEDZG) (g Z*(Xi) sl p s PEIBREEP
Y 0aY/s Ak Y0/4 WAYENY FYWAA/ S2*R1* GO * Chl 1.1
VOYFE/Y VY/Y YV/A YaA4/OV VEYTT/A §4* R4 * G4 * Cho 1.6

Y/ VY AA/A FEEVVY ¥£41/) 84 *R4* G4 * Cho 1.8
Y¥a/Y i FA/S OFY/AN var S2*R1* GO *Chl 212
varo¥ £Y/A YV/Y FEAY/OF VY04V $2*R1*G0*>Chl 2.7
1+44/0 YV/$ VY/¥ YAAV/YY FAAFIV S4 *R2* G2 * Chl 2.9

VA \O/A AY/Y $10/44 YAy 82 *R1 * GO * Chl 2.10
VAO/Y oYV Yo SOV/YY VEFE/ 82 *R1*G1 *Cho 3.26
VeVV/O 08/0 /0 AYA/AD V4. 8y S2*R1* Gl *Cho 421
YY)y £V ar/v FYYOY/AA YEOAV/Y S1*R0 * GO * Cho 427
Oro/A Wax AAY F1AA/D) \AARTA; S1*RI1*Gl *Cho 4.8
Yory/s $a/n \O8 Y YA/PF VOSY/¥ 84 *R2* G4 * Cho 6.5
f15Y/8 SAIY ¥V/A V4¥/FY S ¥ S3*R0O * G2 * Ch2 8.1
YAYS/\ FA/ ¥\ VYAY/Y A S2*R2* GO * Ch2 8.2
OIVA/A 01/ YA/ FYVA/YY 440+/ S1*RO* GO * Cho 9.1

0+5/5 £/ Y4/0 YV AYV/Y §3*R2* Gl *Cho 9.7
VOV Vo0 Y¥/0 YAANVY 1445 S2*R2* GO * Ch2 9.8

laal T 5 Jast (gld o o gla il 3 Sl 5 54 :Ch 3G (R (S

& Comlo 2,

e Sl Aol S s 0 OLES @Lz;g‘u;om
(ol 5580 s 55 Ao 3 A4S Sl Ao s VYO Jaih sl
il gl uls 5, (F gl 5l Lt ds s VE/O
Ay ol 53 sl lasdd b Sais 5 ool o ek
Ay o G o il old Cen 5L Jls a8 4 e
lady ul el gl ol Aoy YV/A 5 il ol 58 Wl
)b))_;ﬁfﬂwjuuﬁu}du&&iu_aa_:@:ﬁ
Slaghle b 5o 5 b b LaSiw Conlis i
Sl S s dad ol s Soglane glacods b Caloss
ol 0l Cmes 5L

ofYy

NI I RS SR PG A RS PYER JP% IV 0

Sl e (A s Sy o) s (g 21D
Slailn b 55 m i e ol SUL 2 S ,a0 5 Sb 035
el Db 8.2 581 LSl sladsly Coo il ol Al
Sladsly 5o il o o 3 YV/Y S YVA CS 54 5 o0
Sy S 55 JSKE ol sl T 315 55 5 5
9.8 59.7 9.1 Loyl sladaly Comu &5 (5 5b & ool oyl
Gy s il o y3 YEO 5 ¥A/0 AN s 5
oo b)) Sladimly s  1.852.10 48 427 5
Sl S5l 4l g 5o p3Y oo Sl A 5o 5 LI GYL
A 210 s VL o Kes andl & s Sla 5 il b
=2l O35 o s 4w 1.8 a1y s of oS cxlae Lo

C.a.w‘ (o).) )‘JA J:‘..L""J'e J_}?})


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

\YA#P 0\:«-&}/ (u) cgb} J@’g/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

Jyu;qu&uwwwgﬁugdupﬂuwww@u.f J g

() o llan 526 (1) Wt (1) o Z)UES) 773 lea)

YO ¥Y/# V#/0 YY/0 VEVY /Y ARAARTAN
\OOPA/Y FAIY YV/A VYOV /& YYAY .
YY\A/A Y/ YA/ VEY /N YYYA/Q
Y/A YV av/y YoV/e VYA
A0+ Y/A [\AVA% YAY AAVY/\ YAYVO/A
\EZ4t7Al £/ [\\yAl A0/ VA+VE/A

RS WL LIN W Jl
S4 * R4 * G4 * Ch0 ol
S2 *R1 * GO * Chl e
S1 *R1 * GO * Chl Lo go Sl
S3 *R2 * GO * Ch2 DAVRINCIN
S2 *R1 * GO * Chl ¢ slis

S1*RO* GO * Ch0 (55155 slaazig) bavsto Conlim

s YL 421 )l a5 (IS sladols Cos
Y48 5427 sl slaaly 55 )8 sladsly Coeo Ll
Como Ll Colacs I, s AWV SATY S5 a4 s o3 p
oLl Sladrls 4 s oS Wl doys Al 2l
Coo 52565 ol dls s (8 gladsly sl Sl sen
6oL slad sty ol 5l dojs VY e 5 P4/0 L Hls ool
Lo 300 3l S Coe w82 581 sl slad =1y s
YL S s 01 sl dl syls (6, el s
(Ul Aoy Qe 5l i Coms Sl s y3 4¥/0) W Hls
03 el gl Ce 0 9.8 597 Sl gladsly s S
2Ll Gt s daly e 55 (O Gladsls o § e
(6oL sladsls i 53 9.7 548 427 Gladsly lila
sbea¥ Ll gl 3dls Sy oo oplply ol ol o
LK Gl (bl gladls oY v 5 osdle (503
Lpd S e g5 68
Sl s gladsly Coe o @ Jodr mlS 4 a5 L
05 el doys Voo cale g 0 h a8 Gslas s (6 58
3 SVl S g5sleS (LS Ll (LB glaals
O P TN S CR-WCIPNU V] INCIPS WO (I WS PN o/} 2
L3 sl Sl b sla JSKE 55Kl (550 5008 L3 L
3l dsys £P/A (= S8 sls 8 slassls s el
Al de 3 00 51 5eS Co s (5)LS sladsly Lol

S 5 5Kl (Giule b sla IS0 il a5 opl ol

oo o3 O/ 3TN e 5 5w (65 518 slaariy)
5651 slaaig s Ay miy Kes Ll
4 old o glanl ol 5 B (5ol (e gla b
Ay oo il s gladsls 5l mi s Ol coms
5l o3 00 51 maS 55 L b pslie sbSs
o laKw bgte Caslis Aty 3L e o s FANY
b 0 YL sl S o 4 S )l Ao AV (L b
Colas s Ay ool ol bl b gla IS8 i
D 534S o3 oy Nes il gla il b 5l S
O Coluss ab a5 L adl aS asl 2l 3l dsly Comos

2ol M‘CFﬁCﬁ““J)"‘%M

R N T
Comlas Lo Y70 5 Fo/A oS das o DL O s ol
5 a8 G 16 5 L1 Ll dmly ol 6,5 slans1s
sNea 1.8 sl s 55 ()8 gladsly . yls ds s 00
ﬂ‘)‘b)ﬁv\ﬂv\{&:}}QdL)bM‘)JQ° )‘MW
J)_ﬂﬁ): b T)YW<UM§‘-;9|J§){£_9)J uqy(;@'"
Sladsls as doas o 0L s ol ol b sla IS
5 @) s S s ol Sl o lasl i s LS
J)_gTJ_g)JC)'YCM)'Ml_h&_wWLWJJL;ﬁ)lJ

s D135 55 5 Rl b e g

oYY


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

Sﬁﬁbﬁdhp&ﬁwuﬁ}Jx{abjwaﬂ

4 LK Gl dly 2L )8 (2l Al o Comlus 45 S ilies sl 4 by jo (1) Sl O b

Sl Gals By 5o mle b

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

() e
> 90 70 - 90 50-70 <50 5 55 Comlos sl a1
(1) sl ol 0T S cmlis o 5l Al 8 55 )8 laaly cmls (a)

I - ¥Y/0 £ /A 47718/1 L1
A - o $Y/o 14333/4 1.6

Yoo _ _ _ 3691/1 1.8

o /¥ 44,V - _ 494/3 2.10

Y)Y OV/¥ Ya/¥ - 793/0 2.12

Y/o _ VA 45/Y 12598/3 2.7

VY /o AN/A o/Y _ 3986/7 2.9

_ A _ a4 1436/5 3.26

°/8 YA 00/Y Yt/ 190673 421
Ay o ¥ _ 5/ 34587/4 427
QN AT _ _ 4734/4 4.8

- YO/ o VO o _ 7563/3 6.5
¥\ /e _ _ 54/0 6103/9 8.1

\/A YV/e - VY)Y 4118/7 8.2
4¥/e $/e _ _ 9942/7 9.1
Y5/A - ad - 837/3 9.7

_ YAN _ VA Y 1992/5 9.8

(1) 68 0T JS ol 4 28 52 3 (618 sladsy ol S8
av/s O/A o/$ _ 50064/5 oaslis
oy Vax Yors £5/A 93037/7 S

Yoo _ _ _ 7804/2 U

Voo B 3 _ 4449/3 aosle 5 i 4 3 Ooles

(1) sl Al OF IS mlos 4 sl ol a3 (68 sladly cmlis b S ol

YO/A VE/O - VY FYVIY/O e
¥/\ ¥/¥ V/A N YYAV4/A e

Y/0 - - av/0 YVIA/A Lo ge Copslom
40/A - Al - VeY/A Lo gt ool
/0 - A$/o £/0 VATVO/A sl
Y/ o/ AY YY/0 VAoA¥/o (5,5 o) Jaw gio ol

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

0Yo


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

\YA#P 0\:«-&}/ (u) cgéj J-R/ rJﬁéJ.L.‘, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

Sy el b LSL“JQ J).ﬁTJ'.’ ool gl 4 e

RIVAS ek
<§‘o)|ﬁuﬁ}LAJMj| J_wb- d)lj du.)\;-bm
pwd,udupuv_ﬁwd;b Ol loyl sale
sl mis bl b gla IS sl Sos gla i,
j\)_zjslﬁjd,p-b_al_:uvb-bj\fﬁﬁjuﬂ@uij)
S U e 5 ens Kes SLlS il b gl IS8

L S, amslas
cilie sla K8 228 g il Gl ) Comn ) IS
sy e aamMe 4S5 b oles das e 0L | Sl b
Sl pslas e & Gy byl o mis
sl g ‘_ﬁjb _Iaile.ZL.M):VY w,i.lL.uJ_é L;La‘}.ﬁiz
Gl Sy Sleslsale pslal & S, 5l s Al
Aoy 870 Gl gle IS5 550 5 53 a8 ol gl
Ml s S plal ends Gy LaS sl G
5 Ao ;3 OY/e <WJE|)‘ sl >y duu,:,) S 3500
ol b i LS Sl i bg e S S
i Gl s el Ao FY/A b 4 S
sla S L Gloslpals pslas (go) S se 50 gladls
O S by G opl 65 S 2Ll Sl ulu b RSl

Al e bﬁ: sla S,
L solS gladsly sl Sl (o Sle Sl ¥ S8
5 gy aS s e 0L 50 e ls cpl s e 0L
Sla b s g 5o 5 %S sl 3l sloylale 5 slal
ladsls iy U Uast Gl layy s il
Gl g5 L bl el 55 sl K ol 5 S

2,1 (6 S s Ol gl

Ve |
£ I
O
3. -
S
< | .
ol | I
\ S I
Al gty [N CCI b4y Gl sbas s
Loy,
6\.& Kw"ﬁwa salau! )90 6&&3} Cond A }s&

Sl 5 2l Gladsly e 5o b Gl 55 o 5 s
NESTFSRONVINS ) P RCSW IS 5 TRV gt PP TNE W
235 s g Sl b s Jse il slalY (6,08

Colars 5l a3 04V 4S das 0 LS O J g C’L"
00 3l S Comw 3Ly A Conles ol (6,8 slads] s
Qo 3l iy Comp -l Ao ;5 YO/A Lgs 5 L)ls dp o
LaKw sb 3 caulas gyl )8 cladsls 45 X505 Lo ys
Cobows Sl Ao 3 ATV 5l 28 S5 S (sl b
33 ol 3 8 Gladsly . yls Ao 3 00 Sl 1S Coms il
355l 5 ¥ G 5l LaaN Gl ) 0 Cnles
Sl Al o3 e Jlaj 55 ol b gla IS5
Coo il oS Glaa =1y Colus Ao ;3 AV/D (o g0
el Ao 3 00 3l S

o laKn bv e conlurs Glls LS slaus
23 LS Gladals e Lol (5518 laaniy) Sl
Sy S psldn Al 50l e 50l Conl
deo,3 80 5l mis G Lol Coluw A3 Y/ 5 051
Lo)s A0/ 55,05 VL Comn o ste Coglis Al s
S Lls doys Qe 5l 2y oo S Gladls Comlos
Coo Sl bl e e badly ool oS Colus 5 0l aJl
sl r_ijkﬁm_g Coeo C,LM § gome 3 NG IS W
S 1S e S K il sl gl 3 6,18

oYs


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

SBJ‘QD}&\AJS.&&BW&}JAJ{JJ}W‘;«J)!

.

1. b

<‘ j

% ol j VYoo

. Y

MR el

Vioye o ] Y

3 SN

£ ] 3

‘
S el SR b oY Gl S i b S by etk
LSy, Bt
S S 4 4 5 eolitul 5,50 sla iy, s ¥ ISS Sl gy 8 sty las Sl e Kke Hdar Y IS

YW ol B sl S 4l g

it glacowe s (8 sladsly IS colus 4 ol Ao s EN) R RUEH W SN PRTE S

> Q. Vo — Qo Do— Vo < Qo G

oI
YY/¥ oA /0 £4/Y o s
% - 0e/) Fa/A L& ol
YA/® /e \0/0 Y4/4 LY il
O/ FE/¥ YAN YA/A polal ks

@w;\wgﬁuu>wom9@k@u
oo (do s FAUN) LK Gl 2285 5,8 lad1
Al Ao 3 00 = Ve Coms s e 5 doys 00 3l S
Wk ay by e Aoy 00 Gl S oo 3 Sl o 2
SRR NS PRGIC IS N ISTR A VA SR LSS v | Iy LN E P
bl b s, YE/F Lal s 1,5 Cos oyl
o, S s L cpl sl s Ao Qe Sl i s
00 5l 12a8) s G 5 (heoys 80 S 230) Yo Cmos
Gla JSKo il w53 has 55 p 48 S Ul e (ds
i QLS o il b
Sl >y Colas o3 YA/4 (glaY 520 ), s
Sy 3 e sl Lol dils a3 00 51 S G (gJlS

3l s s YA/S O Sl dz )3 VWA Lts sla) S

oty

Lol gl IS0 i ag gla by, S35 Y IS

s 33 das e LS il 45 458 Oles e e OLS
et 5 035 b e Sos b s Sl sl s
C,_w‘J.it.J Sl fisy 3l S (L8 Gladsly Lo Ol xS
Gl s gy Gl s o ol S e Ao )3 YAY &S
Fo/d e b ol 5 ol gladsls (slaY
S Ol s g o cpl by il ds s PY/A 5 YV/Y
Ao WY gl il sy b 2 0LS slaasls
S Ol ol oy o Sl a5 50 a5 55l oDl
S &35 50392 505 sl LS Conle 428 lads
o) gl ol 2l il 3 e IS wiE ag > oS
i a3l glolsale polald e Sy 50 slssel

s a5 e a3 e sl il b la IS


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

\YA#P 0\:«-&}/ (u) cgéj J@’g/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

Gl Lo ol B 03y 4 428 53 al 53 6
e, g S Seal aS el ab 5o (9ol Colws
SRS o S g et S el 2 G5 (b
SN 5 LS Slatly sl ol gy el 0k s
il (sl S A58 g 5 oS e el e cgsla
e oo Jolos 5l b gy 235 5 Lt (o aSL i
L laSn canlars 5 ol sladss slaa 34l . tzs
S A=A L 8 gladals il bl 4 aee 518 Y
5 A 5 s LS g5 il i 55 S
ol il b 35 05 e Y e 8 5 a5 s Ll b
S Js )3 £F/0 4 S ol i J;ui“‘“ Sladsy slwl 4 v
iy Sl 3l la s (g e S5 5l 5 andls
S g o p o3 b Sl e (Gl gale sl
A oo Calne glaoids s Coeal Sl Ll s s
Ol [y 35 o8 5 (2S5 oS (2 oo oS5y &g
e ol 3 e 5 S 50 58 Gladls (g3luldr 5 das e
Rl p Gl S 4l g 53 ) S Rl 4 e
Slaio b ol 5o 1) s 3l lame 65 (nl 5 Sl ol
o Ues (C8s (Lo anslin famomen 3 Aas o UL s
Sl gy 5 cidshe glacoe w5 (8 sladsly colw
Sl 5 503 3l s (S5 0 Rl b gl S A8 ag
4 a3 o OLE |y (IS (sladss Ol e a4 K35 90 55 Glad
el e 3 VYo gy S Como b b sla K5 5
2 e 7S slaa ¥ L L Gl 5p) 555 0 slgiy
oS (g8 &Y s s 3,8 13 bl sy Rle
SV L 50,8 e (65 5 Jan e (s w3

L s s Sledlbl sla

S S glY Gl S 0 O gl el
Laid i las s g, Sl e ol &S Wsls Az Ao |
Cladsly Comlas 5l Ao ys 870 5 YF/Y il o ys 10/
LY il 5 pslas s Gba Sy 0o S 4 S
S B9y 83y cpl Lo Al A 3 Ve — 80 L
S Ll s S sl glaY Gl s gleslpale sl
S o Cmlus (hp j3 00 31 1S Comn 53 &S |2 (5 Hls
e gyt S Y Gl Sy 5o () gladls
Aops e 5l iy Comw 3 S Jb s sl sy slas

Syl sy gl Gl By s g i colus

S S e
Sla b ey s la By S35 5 Como ) 2
Py Como o VL slal & (B, a8 sl Ol (il
—aoY Gl) Y Gdls S) s Shle b gle S0 4ld 4
oo 3 dem () sladsls 5 S Caule (518 sl
2 ey Bl kol S L Uil o SN pslas s
e el S Sl 28 4 by e 8 S S
5 psbas s By GV G i allas Sl e S0l
s gt 213 DL |y s ol 42555 gy s
sl e & Ry aS 5l OLES 58 adely G Ol unS
CrriaS el Dl Kos (gl 4 S 65V 25
.Jﬁ&u}gu&wgﬁw&})gkﬁf&;
Sl 5 BUl Gladsly g 93 55 5l Qs s
aas b b St Sleolbl ¥ S Sl s S b
Sladals 4l Ol e an Wl 5 ol 5 oa g ol S5 5 S

oalaul 3,40 cLA

JJ u;iLMvJ.é JK.L\ f_).: MJJ YL: &.{:S.ﬂ; CJ‘).,\.; L 6‘°J‘}AL° J;”j\..a_? )‘ a}m.w‘ g:,.:.l..:b R \Y’/\? r caJ‘j':l; ft?- \

D 5ES Gols el

OYA


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.45.4 ]

Sﬁﬁbﬁdhﬁ&ﬁwuﬁ}Jx{abjwaﬂ

sl Slis (b mal Coslas piS SLs il Slogw 425 45 Jo & b NTVA Lol bl s Sldlas s Y
S5l

ok (Sloslsale slas ey (B35 Gl tas SUIS s ITAY 0Lde 5 Bl 0 (b iz cp By T
ASV=VAY (D Ol ol (555LaS pole aome St ila b plulid 5 428 46

Ol oils wlylasl Of S s ol Sl 5 0TVA - (a6,

Ol o8asls SLLasl (B ple) s psle 3 isd T omian 3,05 AYAY LS. o oly ke 0

AVF=A0 Y Ol b sl alome Ol pl il (JBI s il b Blie s S Caglie NYVE Ll ad 8

St e (e S L Sy e 3wl 428 S Gl b IS aE ITAD LSS s 5 g s S e Y

CJS:QL.@.T o@i\)ﬁb@lﬁw}dj)}uﬁwjﬁ <g§l>—_9u]wv\ﬁ€.o oISl UU.:L": W)Jjw.)@u
LY axflas ) :YQoooo J:‘iL""ja J&&‘M%UZ‘}) L;.Uf\\'"/\\‘ (_g‘)l.i.,\.al..»‘ r)JG&f ) cttu\a‘)—.ﬁg_}; Sloen A
Q‘j.@.:c‘)j»:.sdjbﬁu]jéb-@ku}@u:bd;fg)}.ﬂ)ju;it.ﬂjﬁvkﬂuliw u:ﬂ}.w Qw‘)—w‘jusj?u]a‘)j}
QL’;.»‘).) Suﬂw&uﬁm%@J}&LﬂLﬁ)}JﬁMMd‘éﬁﬁLﬁﬁ}L@ 6&)3) &)\;ﬂwulﬁ»\\\‘/\\ r LL”.AJ[?U A
s SLs cbli> Slidss 55 0 .St cbli= 53 (GIS-RS) (s slagg, sl sz b el 8L sl o

AYAY e ¥ 5 ) ol g

10. Boardman, J., A.J. Parsons, R. Holland, P.J.Holmes and R. Washington. 2003. Development of badlands and gullies
in the sneeuberg, Great Karoo, South Africa. Catena 50(2-4): 165-184.

11.Flugel, W.A., M. Marker, S. Moretti, G. Rodolfi and H. Staudenrausch. 1999. Soil erosion hazard assessment in the
Mkomazi river catchment (Kwazulu/Natal-south Africa) by aerial photo interpretation. In: Zentralblatt fur
geologie und palaontologie; Teil 3(4): 641-653.

12. Mahler, P.J. 1979 Manual of land classification for irrigation, Soil Institute of Iran. Pub. No.205.

13. Martinez-Casasnovas, J.A. 2003. A spatial information technology approach for the mapping and quantification of
gully erosion, Catena 50(2-4): 293-308.

14. Noble, K.E. and J.R. Fletcher. 1984. Sheet II Dannevirke "Erosion map of New Zealand" 1:250000 National Water
and Soil Organization, Wellington, New Zealand.

15.Oldeman, L.R., R.T.A. Hakkeling and W.G. Sombroek. 1988. Guidelines for general assessment of the status of
human- induced soil degradation (GLASOD). International Soil Reference and Information Center, Wageningen.

16. Sidorchuk, A. 1999. Dynamic and static models of gully erosion. Catena 37: 401-414.

17. Sidorchuk, A., M. Marker, S. Moretti and G. Rodolfi. 2003. Gully erosion modeling and landscape response in the
Mbuluzi catchment of Swaziland. Catena 50 (2-4): 507-525.

18. Sirvio, T., A. Rebeiro-Hargrave and P. Pellikka. 2004. Geoinformation in gully erosion studies in Taita hills, SE-
Kenya, preliminary results, In the proceedings of the 15™ Africa association of remote sensing of environment
conference, 17-22 Oct. 2004. Nairobi, Kenya.

19. Van Zuidam, R.A. 1985. Terrain analysis and classification using aerial photographs. International institute for
aerial survey and earth sciences. ITC-Textbook VII-6, 2" ed., Enschede.

20. Yuliang, Q. and Q. Yum. 2002. Fast soil erosion investigation and dynamic analysis in the loess plateau of china by
using information composite technique. Adv. Space Res. 29(1): 85-88.

0Ya


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.45.4
https://jcpp.iut.ac.ir/article-1-808-fa.html
http://www.tcpdf.org

