[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

\YAO Ob.«.:b‘/c‘gé AJLQ.&'/VAA JL»/N@UA}&}JJL&"S d‘yﬁ‘gr‘,lﬁ

U’Q’AJ. ‘_;M‘gd‘;.a*‘;«oﬁ) J.\Aﬂ o:%‘b&\&fa@éﬁ' QW}& :)jTﬁ

(Olal = Ol JIJ},..,J@}?'QT 059> | eidu 16340 aadllan)

Y \ & N
“‘}3’&’&.‘!"‘"&“"’“‘9 &ﬁ‘ﬂ‘w

s S

2 035 55l Gl 315 0o 5 Wl IS i 3a W3S Ol Rl sl slees s 53 S Sldlas g s sl b
Sul slass e CAEl 53 e sy s g dauly a4 598 o0 BLDI S0 OWSin & 505 (5415 4503 OIS g o) blu
B S T O VPPN PR Y I CORCIU I Y PP A PUN LEVRPINC AR PR I | PY R YN e 5 (PSIAC Eurosem Morgan Rusle)
) S Olop g Ol g (Sl 5013, gr..?‘fAfLGJT dpslma 4S) chawdupl,g&sq,rsd,uﬁ S ged JBla b as’ Cunl
Jols )5 I ulid K g d pp Joiie Sl sge gtul o)gm 5l si5u 55 Giagh ol 58 500 5 s Ll Ssb &
hSU' 4-’JLE.4 b)‘,—d QL;.«O‘,»A-’.' &;«d‘ 4:3; C;JJ‘,»\O s}‘-b"r-:{'—&su' C)”ﬂ;) 6‘.&;]-3.4 bb}l‘)j&}ﬁ&}EZSCJKU PLc ‘sLﬁJ"J
J.> &:a—«ﬂ‘ eé"_g 6}& up‘,..a_éu b}j)‘-&i&jFC C‘J‘;-).) &Su- @j} Ca.t‘,bj se}l;kﬂ ‘JI ;‘y 8 5] s&.& M)é Jﬂu uj&h.w
ey JMW.Q;JI} asdlas 5 40 L@JT S mhu Ol gad g Ad ol gww&ﬁf\\@e,a;&éudu»b
Dsm 55 Sladide Culg 55 d awlne il 5 A S S35 OF (5,5 51 5 48 0 VooV e sbal 4 ols JuSy )3 el plis
5(4—h§ar\'\)‘d§a\’l\)eu\_&3 6)‘.3)_3 M}u 5@[;&‘ L %}QW})‘JSJ‘.’ S Qw}&jh;ﬁ} J|gﬁeﬂi‘&d‘?
bl s Olo gt b 45 oo bl 9 (g Dl pad oS a3 0 DL wllas s . Lad o )lisl ool Cows 4 slade
LbLlﬁ' CJ)J.; pu}&#)gﬁu L&L&JJ‘ Ab‘&k}gﬁ;“}ﬁu ewj}bq‘e,\.i °J|‘9}.‘;g;;ﬁ“;) du\ﬂ)é‘pm‘é 6;"’““-‘3
6LAJ—:?.‘J’ &L&&J‘C}:ﬁé\&h,: S CJL:JWASC,..JJ.EA@‘ J.g_j.a G‘.‘b Ui‘ ! 0> g wﬁ) dL’.;u‘}U}wJJ.wua;-L})
c._llS;- ‘—AJJ—G u:'JU‘ WLJMV'JDJQD"J %ij}yudeWJW‘ @L’IJ Jufsbw &‘;J‘.’.J“" J| ;}o sé}ﬁ})%&
3 il K ilisis ladmly 55 dijol (g e Vot Jeolgd 5 055 b 53 el s 4 sladie 45 das e OGS B XS

LS f fe ) S e il Ol g Ol iS85l Ao s VY ST B Y Slas

N i =S Je (S (b Sl g (b 5 (S Sl g (s hdS slaelg

QK; L;t.:Ja CsL.A 9 6)'”&“5 r}.l.c o&iﬁ\: ‘6)')ij.S o.,\.i..iﬂ: ‘L;./JL\..;'&SL? )L:}LL»\ A

QKﬁNCLﬁjéjjjuS(‘}l&eK.&Jb ‘LS)‘{;"”YJC’J“ owlbgéj‘éﬁiqijéj« ALl wu)gwbé_}mb Y

AO


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

SN sy Sl 3 o Glaaas 55 (V) AL Jls, o
S ke 1 Cilzses O iy hw g S Sl s
o 2l S5 (W) a5 (0 e) Wi sl 5 (S (V)
e 53 edas sk an Sladlas ol oul sal Jas
ot A 3 93,5 s S Sl s (1S1 gla S
Sl gz oS J =S sladyl 3 5 ST, sl S bls )|
4S Couleals Olis Cidies Olidsd (ol atls 0 S
e B 5 A Gl b s il (S Sls past S
Slie (SLs el pH (S s (Mottling) Sy (slaasd
oo S oo L s sla il s (T esle
(8) 55l u'<“‘*‘r"‘ (Landscape) Sledar

B S slaat el soslamer LS slaey 5o
S s s sl Glaes s BlE o 03y o e
sl sk ) ala iy ALLSLE Glad gl 4
ol 3 Gl el A0S e b SLs Dl sa s it
S eslemal sl oj s ulide 5 s sla i)
(DEM) ¢Lis )| o3, Jis 5 Sl S5 s, ssh
o= s esleal (V5 7) <.l (Digital Elevation Model)
&l sbazel 0B 5 O30 cp Wbl i, SO adue
sl el ol e S Ol g 5 S
Ll sy SIS bLi,l (S5 aies Sl gast
ot S ot ) SIS 5 5 Do st
3 SN Slosa s U (650 sl (B gLl
s (VY 5V) ol ol s, gy 5 il b sladl
Jis 53,18 s glaalllas b e 148 Jlu s 0iSes
e BL e el I i - S bl
Gied e A 8l Culs Jlat S s Ols sa
sl 5 ey Sla S5 b e S3IPH 5 T 515
s S g 0 elie Sllas (0) s ysl cs
sl 03 S au b 1 Syl e (V) O Kan

5 ) eise o olel Jde sl iasn cpl 5l Cods

L ol ol s aS cmal Ol 5 Ol Sl e g e

4o dle
L bl 5o ol 85 50 St b Sl st ol
R O e S N . T e
il gladds bv g g 5 Gl Al | S
o=l bl Sl sm s VL el 5l Sl b o
(o= Jold (3 oIl 55 4 Ol s e e Ols sas
35 el gla, 586 Ol e JTesle liis ¢ o)y chone
sla bl & e 5 K) s ndy hle b n b s
o SN o3 5 ¢ AL o e 55 sy b b A
sladioe =5 2555 sla bl Olsie 4 4575 5 oL
et~ OS50 5 OLS 50 Jds ASle ey 5 ol b
5 Ul Olys dwle 55 (EUROSEM) Jus by 5 (MMF)
5 OBl S s ax 2 5,8 ol esliad 555 )
o= a sl Dl 6 SVL slael Bl i s slaesls
L sl ool e 53 Sy pile 5 (6 S rana J o O
b S el s 65V slazsl s

5 b e Syl 3 ) e 5 S slaniis
ssb b psds s Gl d blie s sl 1, o
O Joe s wlinle Jy 5,8 o 15 eslinad 5y 5e (gles 28
o35Syl Glaes s s et i ol 5l esliul sl
Sla iy e S gladld B 15 ol sy SIS
S i sl oo 5o (V) Ml 5 lukal
e Sl Rl B Cps W5 Glaas o G S
e olie o L) sl e laald g3 5 550 0
o) 03 b g oS sl bl L (x5 sk
3,8 s S G gy i b o5k 4 el
Shaliol La e S U gladads DSl alS L(0) 555 ol
Ol (ol usly s U Lol asly S dals by
03 s e polasstl sy an | dald LS5 Co sa
Soe o S oLdlir 81 e o S0l alE
S ol o L pde ools ilas slaii sladss
SrSen 5 S Sl asly ol s Sleo e s

AF


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

e oy SN 9 e Jhe 3 eslil b S rdaw 331 Sl g 3,50

515262 S1AA02
ATETEL - ¥ 4026754
* .
a2
Pl
K S
Wy
"'\-\.\_\_\_\-\HH
P
u
 5-1: 00D
22624 4022694
£15282 51830

@l Al 53 (b Ko sladaly a1 JRS1 5 aadllas 300 dila LR Conipe ) S

WS Coul el LS5 b 50k 3lse Sl 5 s O SKen
L "1 o IKS™ slads 0T ol S glads (o e
el 5 Sl K dPle) sy il ise 55 0,0
el 803 IS 5 S aile Ol S S 5 5 (Ku)
() USa) asb e (E2s0)
5 G SlE b 5 Sse glay sSU 51 S oS Ll S|
o e ity (il g0k sl (S Sl pax
osb s G S5 die s ol LS gl Olss
Gladls 3 b oo .ol 0l 3,50 5 T gl S8

Cj_b)b&lﬁ_&bj@\//\}\\v‘\\io “—'—::"J:"A—’)j—’j‘

AV

Q_>'-J..> Q‘j_b J:_A)da.w LSL“J:"")[:’.) A:Jlt...pj..a;- )‘ salail
e 350 0 L S plawd 5 (S0 Slos s

L o, 9 3
o35> 3l i Gl oV Cmle U anlllae 55 40 adlas
53 g Ol 8 (7S 0) 3 s g s
sl b 5 OVINVEATG oV VeV Ll s 5 e
los (1 S2) ol o #315 FUYFOAT G TV YR
VLo Susb bawste 5ol S Sl a3 VY ailens Lo s


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

.o..
@ G
o.oooo.o°
@ % e e e™ o]
1600 o O. O.O.o .O.o.o
o .O..o. - = -
1500 - o;..(z - .O .
o. “a . - .. .O
1400 °Qo ‘o... T
‘.. . .o ...
N - oR < <
ta - S
o 8 Ty
.Q..
@WQ’@ T -
S -
@qf@ -
»9'”"‘3@

\YAO OLL'.‘..:U/CJD AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

(e o I 55 Bl (ko sl (511 055 D) addllas 5 90 aiain 55 Slallhae Bli5 ST, ¥ K&

j@j\duék‘j.ﬂ%ﬁ\"x\" bl:u\@@l.ﬁdmgﬂ
Cl_ﬂ.:)‘ &j})d.&ﬁé})&bl’r_ﬁ)‘ n;@lb@\ﬁﬁ}s Q};U

slaaie Sz 5o 5 Jled & Cud ) cod g
(Specific Catchment Area) ;i s5— CE_.A (el
sl bl (m!) (Profile curvature) VJLB bl (m*m™)
el s 56 gl S5 (V) Lib e (m) (Plan curvature)
0L o oA e s (Wetness index) ol jexls

5 5 (Stream  power index)

o

s J

(P sla S5 opl il e (Sediment transport index)
b e S el G sk s ol 25

S nF sl als sl
ssbam s el id S ) oyl la el

Sl by A sl e Ve e ol (sl
el BLE 5 sad ladte Bl uls) )15 458 bl
b els il Y JSC 3 aialllan 5 gm adlaie 53 (i
ol 05y e 53 GPS L5 aalllas 3550 blES
A R Sy Ot U | N EY'3 U NS S0 WS WO -
ey a5l s 05 5 (651 i sed @ el (g e Sl
O35 5 48550 bbb d (S e 3l (gl 03, 555 s 4503
e 53 At ol e SLs AL L o pa s
(1) S rmapdar gy am S5 o3l a5 Al
BT PRICO N IR PV PP P ASIRT
Slx b b o> bl s a8 by e g ol
5 olid ami o 3l esleul U (Field Capacity) (FC)as 5
deloe 4 el a3 s e s @0 S Ao
A
s e Ly ailaie DEMD) pLis | oy 3, Jos

23 sy M S s s ai @ Olyw by s (Interpolation)

A


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

e oy SN 9 e Jhe 3 eslil b S rdaw 331 Sl g 3,50

05_:_} CJG_.A 4-55[3.4 g_)‘i‘ DL As ‘)‘Jdla) k;a.w‘ Ml}u J;G u‘-}ib
(V) (.LJ:LL;G v.:..i 443 B E) (1’1’12/1’11) J...?uT o) 9>

W=Ln(Ay/tanp)

Sl ua sl il (Q) 0Lz i el

(V) cl ebo sAOL >
Q =Agtanf

5 ol gl 3 S sy Joam ol
Ol by b b e 80 sdas 5b & 5 05
oS L patla ol (F) sk 5 550 B b () Lo e
255l Sl didoe LS 58U iy ot J b~
(Universal Soil Loss Equation) (USLE)sSLs AL
il

= (A/22.13)™(Sin $/0.0896)"
n=13 ;m=0.6 5 L3 sba bl Olea B 5 As dobes ol
(V) Lol el
o1 o Lzl 5 )bl ke sl
23 Gk s e B0 5 sl Gl el el Sl in
St Slos gt 5 L eyl ol oy ctlllae 3550 bl
el S Al 58 0 Dy (St et Sl e
e mdte i O S5 HIUT e A3 13
=l gl s 5 e a5 S Dls s
&, 3o (Stepwise regression) th < TK O S5 sy 4
el SPSS 1331 o 5 baws i e (5Ll (sla LT o S
G (alid K sy a IS ladd gas sldas 5l
o125 lade i Lol ke 4 olid e 3505 4 5ed
E2sc dx>ly 55 ladde  aen slael G cpl ol ol o
abadi YA Ku d>ly gl adeds Vo Ple Ay s cadads Yo
B s 53 b ) i ot oslinel e ol 5l
Sheslinal Uy s lite iy ool el 81 Y K3 s ol
gl Al gl ) 58, Jde 5l a8 gl 5 ey Dlasils
Sloo gt ol slom] S S5 sladie SeS'L 5 0l

AQq

L4 »—9p—o—4%

‘1I2" 3 ]
‘4 5] B .

—a=a—0 5

S s ¥XY 41,1 S L DEM 4K sl ¥ Ss

0 ahai 59, 55 yoie

Jool sl gl i b s (s oS5 5l S e b 450
dile ol s sladsl b 51 patld Olge a Llg o 5 250 0
Gl .V 5 0) 5 -5 15 aslitl 5550 gy 5 ol Jlaz]
T o 608 G 055 S G5f st ales
(7 S8 cl sl 55
Y 53X 5 il Jlge bl o Aol ¥ Ss s S)
oY Slais b Pl 5 S se 5 dsb sl Slania Z

f,,=0°Z/0y* f,,=0°Z/0x0y F\,=0°Z/0x
f,=0Z/oy f,,=0°Z/0y’
P:f2X+f2y q=p+l

i claie Y Sl 55 0 oled abds gl Jle Ol s 4
(V) 555 0 wuuf_)-y\.:@@);

£,=(Z26-Z4)/2\ £,=(Z2-26)/2\
£, =(Z2+76-2Z25)/A2 f=(Z4+76-275)/\2
f=(-Z+Z3+Z7-29)/4)2

Sl Ll le (@) V._.‘L“e sl dw) a8l sl
D= (f + A26 f £+, Fy)g"
¢@=180-arctan(fy/f,)+90(d,/ | fx | ) P=arctan(pl/2)
o =, 26, £8,+6,F,)/p?
adsbes sy 4 4S5 e S Wl U5 s S b,


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

&Ndu&\jﬁswg.:)bsﬁjgt@d}gb
il (6HLS ladsly Olpe 4y andllas )50 aibate Wl
w\wﬁ)\}uwﬂ:\:)}ﬁdm;@\éb
Jb%yh@:@b&@pwwj)bi
Q—gﬁlﬂ)M)Jueﬁjii_wcbrﬁﬂyu&iuw)w)bi&u
2 S ol josare U5y 5 a5 b b A= s S
{5 SV S PV LU S N PR BRCI WO KV P |
Llad cVsles 5o clis Hliis cJde 0 (55150 sla e 5555
GJ_AALFAQL;A W}S @L}'Jd}j—bumw‘ IR ]
g i 5 RS Gl ek s sipe Sleo s
4—’j°>)—>*—ﬂ—>’&—3ﬂt—13¢l~yﬁfﬁ—>‘)‘ﬁblﬁu—g‘d
MU%JT)}&)W}A@LSJLZ};‘&BL;W\}
o3ls QL 552 51 ool g pde i Bl es 4l
G Ku (ST dls 53 07 Jaw o Ol s 3925 o0l Lol
Dlie 4 Ol e |y Sul58l ol w‘j:..,_yjf_o A=y 95 @
LSl 55 5 03,5 (6,8 s d JT slse O el itinST 51 a2
gtwﬁwb.,us@@\;,:@b@gfﬁﬁu)
by adlae 5 T slge Ol e e o b8l 03 Si e
jéuw Kub‘jjédl:-“é)u‘éjjkdww‘
Q&«lﬁjbﬁﬁﬂﬂu“))ﬁ@ﬁjv&ﬁtbdb
4wy (390> U 55 pb s Fe ludecl xS S Ku
SIKu a3 (sl ltie 5 St il o Ko Ol se
NG CJ}LASA uJo-‘)ﬂL.u
Lol oolie s oy, 5 3lse Jisu 53 ol A3 S¥sles glus
Ao Ol sl daulee e YooY oe slad 4 s LSy 5o

Slewlss gl 5 (Mean Error) (ME) .Sl 5l Gl >l
4wle 5 |3 4 «(Root Mean Square Error) (RMSE)

(\ N ) .L;\b.k..::

ME= S[Z*(si)-Z(si)]/n
RMSE= {Z[Z*(si)-Z(si)]*/n} "

Job 4SS il e O3 ol 4 SLE ME axls
Sy s SLLSRMSE 5 Ll Jio oo il o
ULl a5 asl Il sl S (6l oS sl pass
e Gl Sl Dl 5l e ke 4 Sl Bl

DRIk 5 S e (e ) i
st S5l s RMSE (s 51 Gl >l ME
S A5 E2SC ks i S Al Pl (Dl ol
Gravel b S wbs Sw dsly Ku pu gl ol
Cosb, FC ( JI sl OM (piSand ., Clay o S
Elev (SLs (g alb 55050 355 pb (s 50 d> 53 S
S Asp (@35 (glil Proc 2l loo] Plac ‘CLéJ)\
S el Strm o ugby estli i cnd s Slp e
MAX (rarn : MIN cgony Jom 2L Sedtind O 2~
FSKEW (2,5 g 5 €.V (8L MEAN (s 5L
SN 5 Sui S, 5 KURT ( Sy s oy

s gl

@L‘.‘J 9 <ou
e oAy Sy ge 5 BS 5 g ole slse ol
Ol a5 L s o e SIS 03 S5 el e
s rleslse 03p CHSSG bt w5 Gl s &
Sk Ol SIS 5 Do et bl S Ry
oS cl OF Bl rl e s 5.(0) 3 8 (5,55 1, S
5 i s e O S (S5 sladl
Ol e s e ol s S ol oS -
S plaed 5 (S ke Dl ol sSU e


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

e oy SN 9 e Jhe 3 eslil b S rdaw 331 Sl g 3,50

andllas 390 dihaie wlid K Cilises gladly 55 S ovdaw 331 ) p 5590 Do g 5l o 5 bl L) g

(I)\}I)(; kurt skew ()C.V mean max min dls J{}J S s
VA Y VoY AR YY)/ AAVAS RVARS 7. S,
&
. =)
VA /44 VAN AZAZA 4/A ARVAZA NO» /. oo 3
)
VA -4 WAL VO FAAD  YAEYFV/YA /A o3
3
VA Y/Ar Ve 04/\# JAL V/80 Y 7. T3l . \}3
> \
-
VA AR V/Y £/00 VA/YO YYYE NS0 7. a5 b i \Qg\
3
3 —
VA —/Y oYY VY /oo /80 \/0Y \/Y gr/ em AL o O35 D
VYo =/ A Tan' Ak} Yi/ot ASTAREEEEREVAD 7. ST
B
VYo —oNE L —aYY AR q/t0 11/0) V/YY 7. oo 9
5
VYo -V -y VA iv/ig EAEN EUYE 7/ o D 4
3
\Yo /it Y VIR ZAN /Y4 /) 7. Sl D \EJ
X
VYo oo /Ay —wYE WY VA/OY AAVARSRRVFA 7. a5 b i i
3 i
\Yo o -\ /81 a/0+ V/to Vo \yveo g/em AL o gase 0) 4
AL AR \/eA At VA/YY O YAYA 14708 7. o SN
ARM Y, - S VE) s VIVA L VE/NE Vo VV/Yo 7. o 2
Ny ey A Yo/t gv/ay £YM4 YA 7. o \Q
Ny -y oYY 08/Y+ /Y0 A\’ Y 7. S alse 3
Y
Ny Ve \/*A VA /oo VYNV YWYA L V404 / a e Lod b us 3
3
Ny o oV E V/to V¥ \/e.  gr/cm AL o s 055

L;st_ﬁa Cmd 50 3l WLLWLV):)UYQ,CEM
33 QTvSﬁsLi» AL e (Catena) LS S Jsb s dhts SO
o3 Laaal ol 5 oy B 53 5L polie 5 i oYL bl

S o b Wl il 8 S8 550
L S s Sl uuww&ﬁ sl

4)

5 (o S BB e ) ot sla by el 0l
s s il sy il 35 6l sk el
s Kl S8 51 sk Olea ool o el
oar i Slaie 5 als 55 s i s wilate 55 ok
5 S aS osb ol e V- wibie 3 b
=SS by pald Lles S lse (T ) O


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

\YAO b‘.:.«.gb/f_gé a)w/rﬁb JL,./&:,L@L:A,‘_;,',,LLS bjé'_gr‘,lﬁ

034
032

() o 5 (Q) gb, Hasls odd abus p3lis L3l o ST, & K3

(s 0 DL 1) o 3 Bl il piolie 5 Conl o 3l SIIBU Ll bie (55, palie )

3l S S el e ) e 51 syt
wjs e 53 S5 Psda s e s Sl b gladl B
7 (0) OLer 5 55e il 63 5 J S 1) S Dl ot
3 S Slaoga s s golsl L asls Olis e
s Jom b s by el e sla sl
Al Cews golael o
s o3V i o s ot slol (gladae s

JDHJ.MJJ‘)JMJQJJJ\)Q (}bg&uu)db)bu

S el L F ST gl s el K il
S s goas L oS oo mhas 50T Dl a0 5 e
s gé_éjji 4o Oy e a0 0L (6ol e bl
S Sl 3 5 0L 2,8 el (b el
Sladaly 53 a5 5,5 oL (e B Gloil a3 5 o
Sl Slosa Ly dlsee Sl s caallas 55
Als gols e ngov.h
S0 sla Sy e bl S a5

a¥


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

e oy SN 9 e Jhe 3 eslil b S rdaw 331 Sl g 3,50

E28 L wliSKw dly 5o S S5 b Sns s S Olus g o () f““fr‘ N VR S PRPS

Elev Plac Proc Asp Slp Wetn Strm Sedtind

Clay Y Y ¥y /00 — /Y Y —g Y
Sand JOF g VY ALY VU F N — /g N
Gravel A Y oye Y VAV — N4 —ey YA

oM —vY — /¥ VY -4 —vs” oY — AT T

EC W AR — /00 AR W /04 o —ove
pb vee™ — Y ore 7y A Yalu VA /0

Ple obi S sy 5o SIS ps s Snys S

AR C]a.ﬂ)sjbduu:**

/0 Cla.»); Ol e *

Elev Plac Proc Asp Slp Wetn Strm Sedtind

Clay Ve YV Y Y — /Y VARl YV v
Sand oyt "y — /49 —/v0 VARl — /00 VA OYY
Gravel YA "y —/4q "y oYY —om —/0Y A

oM oy oY YR 7 —vY” oYY —Y —i /Y

FC o A 0 /44 oy VY A —vy
pb /e — /0 — Y — Y Y Y — /Y 0

Ku obi S s>y 5o SIS ps s Snys S

AR C]a.ﬂ)sjbduu:**

/0 Cla.»); Dl e ®

Elev Plac Proc Asp Slp Wetn Strm Sedtind
Clay — /o™ /e — —og AY; ey ' VA
Sand Yatie s —ve™ VY s —8s” Nial Y
Gravel o —/v0 — — /A o —/v0 o 7y
oM o Y oY VAL —v/Yo™ o Y — /v
EC Y b et Vet oy —ore oYY —8r" —ve”
pb v VA —xo" —o /Y ‘o —ovv DAL ve'

s 5 B s g S s ) SbE Sl s
le_(a.h_}ob_}‘dL?uﬁj‘ A ealanad JJAMLAJ::JA 3959

qr

o/ dg..djz I3 o 1 X

o/00 C]a.«y D3 sme ¥

‘\SQJ..:JJ.XAJ)“}):A‘)LTV L;MJ‘M 4.LAJAO dw;—‘chm

S imn 3l i SeS sla el sl eslanal a4


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

\YAO OMU/CJD AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

6&;}1}wblﬁdu-@akﬂow‘,ﬁaﬁ-auiﬁélﬁa(wpoc’n.aﬁ,l:&u)dké-oﬂ&%b”ﬂ;,gsud-u.o Jdgd=

E2scwmu_<;.~ b‘} BL L;..\Ll.f K émg

M=Y+) oo sliel Lastls

Sl o = S O S5 Je R

ME RMSE
Clay(%)=9.984 — 0.00874x Strm -0.025 Elev - 0.0021 xSedtind - 802.398x Proc YE o/ OY + /Y4
Sand(%)= 58.218+0.00622x Elev — 2.12 Asp +/OY o/ YY /\Y
Gravel(%)=-99.018 -0.0019 Strm + 0.0805 Elev + 390 x Proc + /00 /00 \/Y
O.M(%)=50.98 -0.00188 x Strm - 0.0039 x Sedtind - 0.14x Slp — 0.021x Elev Y0 —v/0Y v/eq
FC (%)= 270.28 - 15.195x Sedtind - 0.02175x Elev - 0.0143x Strm + /08 VAN /¥
pb=1. 343 +0.0163x Wetn +0.00156x Elev + 13.53x Proc - 0 .00514x Strm A\ —v/enY o/0NY

6&}};;wblﬁdu-@akﬂow‘,ﬁaﬁ-a)ﬂﬁdlﬁg(wﬁoc’n.aﬁ,l:&u)#o,j&»%&yﬁ,éhdhﬂ Jdgd=

Plc w"u“-{“ A1y 5o 6"\‘.‘"3} -

(M=YA) Lwiw e sl

;\x\r;%—gsuoﬂjf)J,u R2

ME RMSE
Clay (%) = -13.551 -0.0146 xElev + 0.269 x Wetn - 0.04733x Sedtind +409.652 VY v/00 /0
xPlac +0.00121 x Strm
Sand(%) =43.172 + 0.002911 x Elev YY (VAR2 \/¢
Gravel(%) = -33.8 + 0.0343 x Elev — 1.193 x Wetn an3 AR3 \7A
0. M (%) =-0.966 — 0.000835 x Elev +0.697 xSlp AR o/ +/0Yo
F C (%) =56.37-0.00278 x Elev -31.99x Slp —0.187 x Sedtind /T Y /)
pb =0.0023 +0.0302 x Elev +0.01055 xWetn VY v/ 4 */\o

6&;};}wb|ﬁ6$@@aw‘,~aﬁ-ujiﬁ6|ﬁu(w)boc’n—a)éjagu)dké-oﬂ&x{-&”njfjdLhd-u.V Jyd

Ku wu&a J.>-|‘9J.$ 6.;\..1.3‘9&*9‘

M=) e el el

Sl o = S O g S5 ke R2

ME RMSE
Clay(%)=215.597- 0.0104x Elev -0.0075x Strm -0.125 Asp /AN —/0Y AR
Sand ( %)= 63.318 +.0126 x Elev- 0.129x Wetn + 0.024 x Strm- 25.64 x Proc /04 VAR Y/o
Gravel( %) =-15.59+ 0.0286x Elev +120.2 Slp /oY /YA \/0
O.M(%)=1.495 -0.000462 Elev -11.58 x Slp — 0.00156x Strm + 0.00735 x Asp /YA o0y AR
F C(%)=455.67 - 0.0554 x Elev -0.015x Strm -12.14 x Slp - 0.111 x Asp +/04 LVAVA AR
pb=7.465 + 0.00449 x Elev + 0.021 Strm -0.01045x Wetn - 43.26 x Proc /) /A v/v0

q¥


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

e oy SN 9 e Jhe 3 eslil b S rdaw 331 Sl g 3,50

Lasyslp dsd Job 5 cmabie o8 sdatiliss 0 il
el g hagi ol Rl ) e adlae pd o e SL e
oS SO Ol i |y el S ke gLt
B Sl eas sl a5y Ty ke J xS glass
S o) Sl Dz (o) mhaw il Dl ya
S g Sk s e Sl bl s
Al o 1y dae el ol oS IS8 cpl ool i3, 55
ol -3 Clg.ijh;;d (lime gl 5 ges bl S Loj L
s Sl i) el B Jue sl 6l cnl ply s
Slal Lol jen gty 5 ey Slo > Sl e 55
Ol Shassy IS mls asdi bl S 58 (gl
s ol OIS oS sl 8 e 3 S das e
255 et 5 Gble (5 03 el re (0l
Syl 35 s (S Slis sl at gy 5 B8 Sl
SLedbl ael oS Sllas 5 Gl 335 el ol
ol o3 edd b me a5l Ol LS ol S 58s
Oy 3 sdal Cows 45 lade e 2,8 eslanal s
3 ALS iy ey wlie Ll a1y ol s
gl Oadn) S Dlosa s e Sle ool ol se
Ao S LS L Ol5 e el S35 L (S g4l
PRt P =5 L bl s pladde oo 5heslanad
i Sllllae a5 35l 13 plel ) ldls s alS ik
L ose sladis Godli coul (S )ls 5l 6 558
Sl glaaY ol Gl pale sl 5l sl eS|

335 a5t il i

L;<';w_:r_a =) LQJJ.A )‘ oslaiul L ch‘eJJs db,..o (\‘\‘\())
Ty W g_)l_’>r.2'.>‘ L}.Gl_b“)\ le_hj:.ébl.ljél_?- CJL:@}*A)-J:J
osliul Ll 31 gslwddte 3 5 bl St zalyb s gl
S AL e s S @bl oS5 e el 0
el sl LIV 57 0 Jalis
53l Sl Lo el Sl slize shiess el (oo
s o 0L [aseis Cils Lledd Jde 5515 (Lo sa
c.l_..p)b 04 -Y1 E2sc ruugﬁ_w J_>-|_5 BE) LQJJA u,:‘é
Sl VY=YA 50 Ple daly 55 5 Ao s V=Y Ku dl g
B les S e 5 | il gla al )l Sl s S
Oy oo dr a AL Jgd LB candllan gla 2y sl
M}mﬁsy‘ﬁ)‘guwﬁb bj?cﬁw)) Sk
ol ol s S eslul DEM (gl |y 2 58 slal 5 (605
9o .laLJ)‘ U‘i‘ B NG| gfﬂ Jjesjz,f 6@&)}1 rjk.wa
0 s JoSy w30 o 53 4 Wiles S A (0) OIKes
Al o slul (golazel
OMTVUOJ)‘.&)JﬂJuJ.«UﬁbW‘)L&d @L’b
o 4 Sy e loges e ME slie das e 0LES oS
.19_\,«:}5 ‘u':“)‘j—’dc‘—"‘"v—lbu—l‘ Jﬁ}ﬁj_n‘ Q—.'.‘j“"}'.'

5 MSE u3lie el 03 5y oy ylU sl slos] (sladuta

salaul )40 cl.w

1. Buol, S. W., R. J. Southard, R. C. Graham and P. A. Mc Daniel. 2003. Soil genesis and classification. lowa state

univ. press., USA.

2. Gessler, P. E., O.A. Chadwick, F. Chamran, L. Althouse and K. Holmes. 2000. Modeling soil-Landscape and
ecosystem properties using terrain attributes. Soil Sci. Soc. Am. J. 64: 2046-2056.
3. Klute, A. 1986. Methods of Soil Analysis. Part 1, Physical and Mineralogical Methods. nd ed., Soil Sci. Soc. Am.

40


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1385.10.2.7.4 ]

\YAO ()L‘J....:U/c‘gé AJLQ.&'/VAA JL»/N@UA"‘_;}JJL&S Q}J‘gr‘,lﬁ

9.

Inc., 1188 p.

Kreznor, W. R., K. R. Olson, W. L. Banwait and D. L. Johnson. 1989. Soil landscape and erosion relationships in a
northwest Illinois watershed. Soil Sci. Soc. Am. J. 53: 1763-1771.

Moore I. D., P. E. Gessler and G. A. Nielson. 1993. Soil attribute prediction using terrain analysis. Soil Sci. Soc.
Am. J. 57:443-452.

Moore, I. D and J. P. Wilson. 1992. Length- slope factors in the revised universal soil loss equation. J. Soil Water
Conserv. 47: 423- 429.

Moore, I. D., R. B. Grayson and A. R. Landson. 1991. Digital terrain modeling. A review of hydrological,
geomorphological, and applications. Hydrol. Proc. 5: 3-30

Odeh, I. O. A, A. B. MC Bratney and D. J. Chiteleborough.1995. Further results on prediction of soil properties
from terrain attributes : heteropic cokriging and regression kriging. 67: 215-226.

Page, A. L., R. H. Miller and Keeney. 1992. Methods of Soil Analysis. Part II, Chemical and Mineralogical
Properties. 2™ ed., SSSA pub., Madison. 1159pp.

10. Sinowski, W. and K. Auerswald. 1999. Using relief parameters in a discriminate analysis to stratify geological areas

with different spatial variability of soil properties. Geoderma 89: 113-128.

11.Soil Survey Staff. 1993. Soil survey manual. USDA-Soil Conservation Service. Agric. Hand book No. 18, U.S.

Gov. Print. Office, Washington, DC.

12. Tarboton, D. 2003. Terrain analysis using digital elevation models in hydrology. 23" ESRI international users

Conference, California.

13. Veihe, A. 2002. The spatial variability of erodibilty and its relation to soil types: A study from northern

Ghana.Geodermal0:101-120.

14. Webster, R. 1985. Quantitative Spatial Analysis of Soil in the Field. Adv. Soil Sci. Vol. 3, Springer - Verlag pub.,

New York.

a5


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.7.4
https://iutjournals.iut.ac.ir/jstnar/article-1-545-fa.html
http://www.tcpdf.org

