Journal of Water and Soil (6379 @oluo g pole) S g ol @y i
Vol. 26, No. 3, Jul-Aug 2012, p. 753-761 i VOF_Y5Y o ATRY g1 ol o F ol Y5 il

2 5§k 5 ey S Dl seas 3l eslinal b S glan 5T (S Sl 540

Olgaol Dbl p o (55 98b 4 (L21)) 51 (e

T it ded b= Ll Al e = Kb Al
VN3 55 5ot

LXVCES

S Godgng Sae Lo Shy omes sl SB ol colld Sledbl syl 1 dlge b Site 415 )3 (6305 sl Cusonl L 51
it Laye S8 L S ol clled g (S el Sy il 5 g sla S iten e SIS g oDl )3 g g g0 o3lisl
p o g aibais (5)9nlo 4 (2l 53 58 ] sy oo a5 & (6900 S el Cllad T o el ) 58U (S35l el ol ol
5 Lod Lawgito sl o pal (g1l g (g slopasls o sla Sy «SB a3l culld i g S, 4o sl jslato 4 ¢ lpduol il
= Gl olas 35k & plale (00048 Sl b ()b paised cusl o (Je X0 505 Bl a2 )3 Vel 4 adlate Ll (S5l
Wb Aol il g Sty opasls ol ok 3l g 4 e Ve 3 Yookl e sy )3 dilais 5] oag8) o b plorl g e sl V¢
5055 )18 SB el clad g bojiolly ol o oyt A o)) B 025 s (2tlej] slajllT (b 35 (S sl S
i, LaJae ool 4 ams o lis ok Juols (cla Jae guls s stisnlee] oxol vy (o oo daosls 5w )3V dluwy 4 pusws 9
LYY aids g st 9 (SB sla oyl 5l oolatul &g )d 9 00y V0 = VF (ciily g s slojiol )l jods 13 o d Y LYY SB ola il
“ot 1y e it sy (e 5 SB sla Sy Gl Sledlanal il A8 e 4 | S el el Sl S 5oy FY
5 g 9 S SlaShy plejen 58U cod dibaie 3L il Culld o conl cllae (ol ge ol ol s e &) ol b i
S o ol e (Bl i edt 42 5 (9 cayll Sl 58 e (ot jliiel ol bl oo (il

Gl e lasllusl I lusligls= 1 jlo gl : gulS g0 31y

Conl (Son g M5 o S ) (SSglon 9 (o3 e sl :
piY 232 g d (obord Lo fiSTy 95U Lo 5l

g oalawl Gle SV el Wg 10 Cu pie 13U l
o G50 Sepe 58 i Sl Son S5 slapr il Al e SB > ol polic ca
3 les oo &S 039 Ciglate calisee SRS jd el Clled i :
o' U 9 Pl k ) . . _ .
) \ . . Loy ol il ash g)9ls b g ol « ugySee slide cunl
3 s SB dsings byl yilig (V4) ool sliie (A) S8 g5 a4 1,
)1 d\_iul L_g‘g..\uvbu_,o SLs Js.l?m )2 030 dwslw )l J.ol>

S 5 o I ales s 1 Golts Silo 365 g A elge pl a8 i

X .-)".uJ o ke 3 s Sk 255 .y;Jw;ue. . At 55 b 5T 5] SIS S e s o5 (£l

- e a3 TS 5 S g e Sl 7 o :
(YY) 29 sl (Jlse b g oy golaw p> ol (Sae ]

Ay S el cullad 3 o i85 (S la Shg il . ‘ ’ . -
sl (S gy U bye (ool e & S ey cllid 2 Sy SB (Sojdgn o Shy b b b
o b Sy izmad e S5 JTolge 5 PH Sk Jlye @ Wl e (e Olypdi & @y el (550510
2 sotee G 5 00,8 S 45 53 1y dlgo g Ol €8 > (s,

2l g g 56 (W) 2)h SB (sla Sy Sl Dyt b S g, S sl g Lt i ) i lS syl i 4 YY)
Ol 4o 3 48 039 (Hf Blgo g (Nl dlge SB O @y o] xts oS3l o555 Sl

S oy SB Sl 9 (558 o S (Email: ayoubi@cc.iut.ac.ir e 0diua 5 — )



WA 91 50 — 3100 ¢ Yoo « VY8 als (S g ol as i VOF

g odlawl aLS
by S ol cullad s S (gla Shy o (Staman
(VY VA AY) el ad )5 51,8 )y 3ys0 o lite e dise
Lol el s (Stucsan (V) ohLSan 5 (S ld
2l 510905 (o |y Gl 5 sty Slo Sy 5 )5 2
il g (e S S 9 ol Clld i (Stisan (o oS
ol el (g 2 sl g ey sboodly jloslizal
Joogll Jemw a2 gl g sl 485 )15 a25 350 1208 S
Obej 5 4pp Bro (S il 5 g SRy dle (35
8 Sl jl odlatul culpliy csilodie 5 mpia > S
sty slapas Ll oslit ol o ey 5T cllab 5,91, rdtis
Slazel BB 5 iyl e el (o35 glis)] (o58) Jao 9 sy
Ot (Srwrod (o Bid L Ghagdy cnl > (pen 4l
olol Jao dbgl 5 S ol culled g saily g (uy slo Sy
il g s 5 WSS sla St 5l odlial b o ol o8

W3,5 plol wged 3)91)’. ly S ol cld g

o ly il g tamy sla Sy (V7 571) hlSen 5 j9—0

Ayl sl padld a5y (d b 450 5 gl sl asls
Lo yiall ol g 0asd dlore gLyl og 8y Jio 5l lagittns
dle g gl @5 adld (oo by (adls Jold o 450
5 035 4yl slapadls oS 5 Jolbs aiil o (s pdy by
ol Jously b SB Gl ado ale (glofg (sloanl b ol s
(VJgi2) S (o0 oy | 28l oo BLET oSl )3 o (143
oladlas jo cdel gl 5 sy Lo Sy (o8 Sl

o3l S5 sl Shy imibes 5 6jlwice Jolis S
o55) Jo ol p S SB la Shg Guoie yiie Sede
2l el (G g SB e Shy on by s ¢l
S 5,8 o (8) sy (V8) A o gy Tt ) e
ohg ghw g cod it b Mlo oo (sihy (S SISy
S O e LS e S ity (6l Al o el
e a SRy e @5 ebyss 9 e S il
Ui £ oty (LS Giede S @iy (plesd

(YY 99 €) gl g () (SCumnd (St gnndi 5 iy 25 - Jgo>

oy a5

Gl g (o Conoguad

byd gdaw 4 Cos glis)|

Elevation gy

dlyge dlge byr co Sl g DEM 5l Jsls 10
ol o g o 002D s g 039 DEMLI Jolhsyo 03 )] )3 1o s (o yidin St Aspect

Slope s

031l )by g dlge by CBlyoul (godims lis .l Jlas )00 dlads 13 dg0s (liou] 4 WIB &S ladpe 4o (gldlais ) L]

Al e @il o' 2 STy g (o] Ke

PlanC 8l gLl

..\M)LAUA Jl}a LJL’)> e S u,,,mlf RV ulm: o (WJMK_AL)M) )‘m)wwlﬂw)lémubul

il o wien Ooguy JU) g O by 8wl g el by g (IS g il o3l Sl piznen

ProfC &6 gl

sl

oo 9 Alee b by sy LblsTy oby> Calysol aaimd lis 5 Cuwl (63505 o u.n_el Lol awgie MeanC

Chle b LUl 3 eman S8L sl Sen Bl Sls hie Sl 5 Cosl g dl s poo 3 (83905 gehans Sy gl

A go Ladmej 3

S o ol ly Wimesys SB O e g gLl dilate Sl w595 4 (6 yalyb Wi

sl g il o9 Coluo Cpalols g (aw slaglp (Sanld )08 ks eaim oLt SPI

e bt oy ) a5 (w1 g 0392 Ll 3> Cogmy 9 a3 (slatin] 3)S0bLes oS gyl STI
ol bad o calises (glacunBae 13 yo by sdimd (L g canl (gl g (s (o501 Gl STy Shaded
"o ok 28l 5 ehSen o)l \Sily rimen sl g by e 93 )0 (i (e (53508 00 o3 e

v

s (slissl
O
sk
ok @8
S
djl.\;’\ sl

Curvature

Tangential sl
curvature (tang) soles

Ol 085S dboul Cuwd Vb coluw) 33,5 0 b o dbol 4y oo &7 e doxie o iy 5 Job S Canwd YL dilaio

2ok M yd 0aiS €8 b lise (dotie CandVl Colune Cad (Sl + (Cawl 04 s () juo (26 ol lawgs oS

Ol e Jobo

Specific catchment o5 <olus

area (SCA) Jre




voo e gl g (S g S Oluogas jl colawl L S &SL“M'.}ﬂ & redls ")STJ'!

asllae 350 dilaio 3 Flalllae LU 2y 57 —F JSu

= aSd late (g 4l ploul b bl gy paiges psil (¢l L‘ouzs) 9 b‘}o
WO adhio slal ds dag b g Shb e YOO sl 4 Slo
ol OPS gy 55 3190 blE5 o (¥ JS8) (2o sk
3 S g (50 (Bl =V Boe iy gei leg 5 o0 5 ,
e e B e prbans Coand <ol s Cupmbgo g MO i (orsg (355 VY lilia Jsb L pyan
039 yio YYOV dalaio glay)l lawgio () JS5) Conl o zly  Jloid
Velfosy & dilaie Al S65L 5 &)l ds > lawgio 5 Cul

Cowl o (Jeo YO 90,8 S5l sy

Sl da gad g dadlas g0 dilaie
Sl plé ps adlate ,5 ,lSa VFe o Colus b adllas 590 ddlaio

28,5 pouil s Lol g cud b o uly
I 115l ol il S5 (sladiges Lalitloj] als o

WWW.SID.ir



1FAY g poes — S18 y0 « Foylos V8wl (S g ST 4 s YOF

4 Ll a3V g (ojlo Joe cas bl dopdAe onis ¢y diged
sobae 4 L Lol 00 oolat wl Lo Jao s )liel jglate
i) xSl (slosle s 3,Shas b3l 5 (ol
(R?) (e s 5 (RMISE) bl g0 S0k 53 « (MEE)
Z g o0 3590y Jade Z* 435 ¥olee yd s odliil y IS5 4
Staalisls= g 5 5hlssl=Jl losl (slap il collad dly lado
bl 00 (6550l yolie (1 SileZy
2o Dim@-T
Y (Z -T2

=1" L

ME=2ZEL[Z°(x)-Z(=)]20 )

RMSE= [STL.(Z-Z0°21 ¢

i=

= Aol S Crwl pesd e oyl oy SOl ME 23l
eSS Cadd and KL RMSE 5 asil jao 0o el
R% il Jahis el as b b coylb pess S5 sl oS ol

Lol Jdo 8 i bl

et (Sifsdan o S cla Sy ey bl @l
Oy gy 5 5,5kl Bl ool ST g Bl o ¢ Silie
o &)Y Jgiz 5

SE IS G qumdS SluS oo S gl Sy o 2
Ored i e ol |y (o0l b iy I 080
2 9 4l (0315 (6 iy parss aslllas 5)90 dilaia ol Cled
s 33l 1 i il o5 (6 80l (el 5T
2 Olyw o s cde il o (YA) Ol oy o i
g adlaio pad (BS o9 4 GlgSoe lear 290 S S g
s iliee (glacusdgn ;3 4 s Ligu) g Ginle b 2T58
Loles casls 15l SB 338390 O Hluio p W56 5 a8 sl
wlaccubse > S Jolge g SB Ol Hlade o cgls s &
asless (ool @l gl uo.;)j clled lade cud cabiee
JUisl 5 ploals p il 5 (taw 2bj 8t s 4 S o)le
e ciliseo (glacundse 1> ol culled 5 S5 cla S
Clad Ldlato g (9S8 Mo o e 33
2yl u_:] as 039 Cgldio s caliseo Lgl.aapuaﬂyc 5 Go;)j
B T ko 8Ly 5o Casb) Ao ala Sy i 4
ool Wiy Job ) gy g Glalnd S 9 SB oy

S sl s o3l yaee ytodee ¥ S| s 5 005 St
wosSee gl i gy 4 Joles el Sl yS (A) S he)
S S 5 (VF) Sl (Sl oy 4 5 (10)
ojlas ) Soysllcola g PH aS (g pSoilul (8) SIS 55,
(V0) 23,5 s gledl JS

5 S5 pSiE gy 5 Sl lsl-Jl el s Soslil ol
SLblb o) 3l sloygl el (6 Sojlasl sl (V) oLl
9y J) 3iseligs =l el (¢ pSojlil (sl 5 () oyt g (VF)
bl a8’ @pgmo ol &3S eolil (V) (bbbl 5 55 500158
AL (P55 (900 BN Sl amy g 9 235 (g S Sladiges
Ol dyrge Jobono 5 ' e giaal Jito (S )00 5
Ol a5 il da 3 Y glod p el 90 Glo 4 ool
Ossslwg 4y KCL AG5SO0, Jslote (gulisSl 51y 143)5
01 il posigal Jlada y(YF) 35,5 wigio a3l culled b s a8l
oS 3 o § e 2l bse L e g, 40 gmmslimog
Al pysigel p5gie s 2 Al Jlos )3 posigal ko (13503
235 )15 oSl el 93 e 3 S-S p 5l o
()

by 9 Fews slagedld dailas
gl ete & 8ly 53 4S5 adlaie (DEM) elis)l (055, Jao
Wi e bskas' obobe b il cad gl 5 e oML
sy 3 §(ILWIS 1381 5 5) GIS Lo j> 068y (SIS 95
Gl g g 498 g adgl sla S b A e VexVe alul 4
o5 (DEM) gLl o98, Jio 59y clwbe jl oaliiul L

VNS

i il g (s lel Jus slal
& 9 sihy e gl g gl slapadld dnsle |
el s adllae 3y50 blis > alSislojl leMbl (5]
S glam sl el g aly iy slajially S sla S
ol 0yie i (gm0 )8 ) 3T (s A5)1 85 (Stson ey lo
sl il edled o sl g slajial)ly S claeS s on
Gy o 33 EB)S Spgo LS @ bl g S) g, & SB
Ot Sl sladsyo Spgmo Ay (Ggme)S) Jae 4 o juate 39
bl slailos alS 5,8 o &0 ] o ienl oS b e
a e VYO (o il .Ad pbsl SPSS(version 16.01) l3éle 5 lawes

1- THAM
2- Interpolation
3- Stepwise regression



yov g g (S g S Oleoguas jleoliiwl L S ‘5'&“,{.}37 & redls J”T}g

anlllae 3,90 ailale )3 (w3590 B T Cllad 9 SK G Shg 5l (wog Lol =Y g

N Ol o

oo

PSlas

J8los

.l ¥\ Yy I
—-/ay Yy Y4 oF
AN AR YA ¥
AN Y & AY

/o y. .[55 AR
o[- 0¥ v Yo/oy INA)

«/A¥ \td <IN AR

<IYA Yy /AN AR
DA Yo YA/¥5 VWY/EN

—-/Y¥Y YA Y/¥Y S¥/0A
o5y £Y AN YY£IvE

YAV

NN

dsm?
VA
VA
VA
mg N kg™ soil h*
mg N kg™ soil h*
mg N kg™ soil h*

o
o)
pH
EC

Jolee preals iy yS

J5 o3
oS

3loyel cullad
sl JI clled
Sirelghs—Jl clled

5 O ktte JEIl Ly (il sine g Cute (Siumer (b
Sy g oSl ccwd o wwd )b SB el el
Aoy S Uo.;)j Cld b gy e g (i b3yl by (aus
g Cte L)l 4 uingel glyis 55 (W) ohlSen 5 (St ol
g ol @8 (el il g Gy (a3l e )P
2,10 3935 e 3l culled

L il g ey sloyiel)ly (p (Staen 3929 (S )shay
i 85 Sl g9590 cpl GbsS (o3l Cled 5 S sa Sy
5 oilwyd anlyd 1 piomen O Jlisl 5 ol als p iy
SLa Sy 9 4iliS 156 Leipye) ciliss slacusbye 13 Cigu
2 oyl Gl a5 g S plend 9 Suidieilicn
A6 gl opl (V9 ) WS oo JyST) Ladme; liee glacusdsge
= 550) prliae g0 &y iy g igisle ol STUS o
) it i g (S lod 5 O g g 9 Jil ] )3
s |y SB ol b § S icuis (SB o Shy »
L o )8 )J.:

A cullad g guily 5 Fews Lo SGag LS
Otinten atox 5l wildl (g3l Slgo 0kij Chdg>ge ¢ 15555
48 ol o dag b Sl s oguone S ST )3 Sge Jelge
CAlgSy byd 4y g A8 (o0 S S i lie ) eeldl so S
9 s Sl S g ol o (BLS Gl 5 (53l dlge (09
S50] Gl (V) 908 65 | SB Gl Gl gl
725 9 b Ol S Sjglg)nm slasul) 4 oy sy
Cles g lerd jols g SIS Cld eS o g (xaw
g o ol b ey ) S plend 5 (S5 sl S
wbelos o alpl S9-d e S8 il 5 g S S 129

A o )8 50 cod 301 SB gl 3l culled

oSy ) 4565 adgl gl g/ ey sla Shy ol
el a8 aly LS oel ety guls b dpule Vox Ve slal &
ddllas dy9 0 ddlate (D Cud polio Cunl g0 YFFY U YYYY (40
Sl gy 55 oS wblige Jopd £0 b jam 5ol (So S gyl
2 gy padld jlibe Adl e ddlate yuite g 1S (SIS gy
e ul_,)> Cya 8 ua>L~u )L\_iia AYAY LYY Oy dslaio
U jio s oy Jas asls ade o VIST/SY b —ax/¥-
Gl gzt YE/AY

SLaS59 o sals 9 g sla el )l (s (Sicusan
L‘be:w.ahl Cullad g sSlA

Lol g e slaShy om (Stumed ol ¥ gt
et 3l e i |y Ll clld 5 S cla S
Gilies Slay 3 ST ela Sy b oS (oail g s cglayiol )y
o o Ssby paSLE 4 (g e B3 oo GUIS )l dne (Sten
903 o)Ll £la)l g s S gy Joo Al ¢ 81 sl

9 e (Spod (gby pad L lllas 3)90 aidaie >
2l b )ldgne g Cute Loyl g mads SS9 (08 b ()l ine
9 e g e Cal 03> (LS (a0y p 3)90 (S B Shg
IS 05 5 M oS b soloisine 5 e (Stuson 881 (gl
ooy cyad (asls dawgio glisul &SI jo Wiy olis S
A0yl Legl L (gl ime 9 e bLsyl gy (pa3ls g el
ol Ll izl s apliie gl 4 (10) olSen 5 (S p5ld
L)) o (81 (sl aand Ca i b I ) o 457 il
2 (¥) o3lide 5 (9=l V) (e g 590 215 ()l ine b))
Sl Cowd (polie guls 4 dayly oyl

ol 03l 3 5t cov 1 1y S Leypl clld 8 S ey
)8 g (owlon Ll o390 slodl (gugh) HaSls 4y )b 4



1YY g poes — 018 30 « Foylos Y8 wlr (S g T 4 is YOA

olsly S cal b o0 (ol S S, slaaa 2
sl @l 9 (SB o Shy g il g ey s S o <
u_o..{)'j&#n:.é))9])4‘)30%0)@]&@9@%9;[5;&}5:@ % } o j:
L yiol )l 51 ol slacss by iolyl  Siuasen doy> 4y dtuy SB- % $ 3] é»% ) = ;5’ <
i iyl lord Jae 3)ly S a3l el 3,000 ol 3 > oS 1223 33 3;3
j ~ = :
Y= 5SS Lol jeds ) bJse ol 45 wind e o lis 3 3, $
9 3o V=V (il g e sl oyl jpia s )3 sy B 3
Y= 5V il g e 5 S sla el okl &gy E 5
1 . ‘o . s 3 = = = 3 . @ =
e as S sang ) SB il cdld ol IS5 sy & s 5% % 'gg'_;gi':é’g: % 4
syl jlosliiul @50 )5 (ils)ly 42 g jlade cpl by o Y R o %%
. Za .| & - - . . - 2 | - . ' '
5 S S Shy bl jeas & cund il g g 9 SB Y ZEErIcRiEL Doy %E
Al 5Jpd B by e slopmils 3| 7T T T TS TS TR 27
du)}«gl.%u»_’)l d}.{bu_a OJ.QLM_A;'Jsb )345)9]4:.3‘.‘»5 . % - T s > < a3 g 3'-
“al lngilly L allas o) 3 0dh oy sty e Wy [E|C T T T T T T T T B
- a . - e a oy i ® . - - - ” "j-\ j
o3l cdld (i e 3)ly b (s )38 5 (5l é itz 4
el Sy S o ST slgo o SB cla S oym 5l losys )5 S & R E |
ol cdlld i i b ae » SB il g S pst colin L I 1) P SN [N !
4y : JEEEEsEs S S5 3|38 2
W b)‘5 Sk l | I S I S i 9=
t <
w»_:l.m).ucl)l) u:]éfp‘.osu‘yu.a ool Cuwdy CJLJ ()"L'“")J o _:{ =. :Q P SR v -%‘3
8 BG4 S5 g il s i sl e gy T B £ 255523553 0
Ales 8 ) aalllas 3)50 ailate ) Loyl colled (gl S %F? 4
LU, ¢ gmssS ) ©¥leo 3l o0zl b (Vo) o Ko g oSy gl Y5z xzz3x2xs 2 244
) . _ . ., g 4= A T A (R 33z
b slas 1y 1 slgs o SB by g (815 as8 oy ’\3 e %, %[‘_E"‘D
oS stn layell ales 1 by o)l 5 sl UL Sldlgs s -z ey 4o :
S TE T EET T T 2|zoe
ol pismed diad o 3 50 cov | dilaie 1> Cugb, e 2 _:_’;f‘” ! N
Ao Oliee p 8 25 53 9 (LS Gibgr 6> @ il Flalglas g v x .y - 5\3%3
. ; = = A :
leosls 3 b cos |y SB il cllbieds Suo dnols 5 I 3 O1E T T P T T %;
o lales g (T dlscang (o S 53, s SIS0 g5 ) S & ja)
9;§L>Q.»Lw)39ub¢w»d\jbw§)3u.>dawf)gﬂ> é} gi?:{':::t‘%??—gf; ?:{—i‘
Ol s (V) lacamag (nl ) s il B 55 (09 L % = }; 3
PSS g bl 36 L aily (s 5 (S byl oS s By ZIxr Xy D
e 2l plge Az n s Sgo SB a3l b o A R B
) 0jo> o )3 SLS Lo Shy jl syt Olynss & 5 pine § o % T x e Y oa §
JuS e S dlul g (5l pdiges 1S Juolgd Sl S e - I N B
58 oslizl DEM o 3
odal £ 90 F Jolis ;5 oel Cowts slay Jso (S el guls K S i
iy 0l dbul gl Jae ME palae 4] 4 do g b L] .t e 3
) . _ P . «<| 3 f: x .,; . “,': W E - = .,‘_ =
- om 3 Ml o o 4 S35 SelighS=J 5 sl J) b SrrsrsfErasil g
J.J:l;un w)“J ol .)l?ul dLﬁJJA Jauuy ¢u¢u)|)44§u.c§u19; “;
3



vos g g (S g S Oleoguas jleoliiwl L S GLDM.}}T & redls J”T}g

SB b Sy bl 2 S o3l Callad 315 (51 o3 0 mhaws 4 13 (ixa) (i 0o Wiy (Foaw )5y GBS0 L Jgua

RMSE  ME R? o 31 Clad i oy (e 5 5 S0 S o
SJOVNY  —efeeVAY /YY) -¥/yys + -/5¥0 (OC) + v/oy¥ (EC) — -/ -5 (CaCOy) 3kl I
ARNY Y/YEA /¥ -WWS[oYA + ¥a/¥y (OC) + -/¥vs (CaCOs) + ¥y/yay (EC) sloygl

JYEEA —+[sYOS ISYY VYR + -/VOF (OC) — -/ -4 (Silt) + /- \V (Clay) + /- -¥ (CaCO3)  jluebsls— I

ool 3 S oou 33T Cudled 359150 (615 (03 0 daws 43 415 gize) (ad 0 piio Wi (Fgmw )5y S0 —0 Jou
S g s SRy

RMSE  ME  R® oyl Colsd Guiin ooy dde  pie
) S DR T\ ARV AY & -+ /¥2+ /)Y (wet) 3yl I
ARVARR QYA SAFY YY/¥e —as/YYY (shaded) + v/vaa (wet) slo gl
SYOY  —e,eeYAd /N0 VS0 + +/-50 (Wet) = -+, - -YASA (SCA)  sllighs= )

9 sy ST 39 bl 39 S con 351 Cllad 3,915 (61 (0030 0 s 43 1> ime) (had 0 e M Sgmmw )5 ) S e —TJgu>

SK gl S99 gak
RMSE ME R’ o271 Cllad g gmwsS) Jo o
N7 2 Y O ST S6/Ys 4+ /570 (OC) + V/0VF (!EC)- +/++#(CaCOy) |
YY1 VO -/aVY -A¥/£54 + Fr7Yva (OC) + +/f+v (CaCOg) - vi/vY# (Shaded) + fr/¥a¥ (EC) Jloyl

VEe —efee¥ ofsyE AT+ o VOA (OC) - +/e 0y (RSP) - v/ (SIlE) + <74 (Clay) + +/+ v (CaCOg3) aligls— I

325 4ol

9o CMSulio 4y d2gi b &S dmd o LIS gl IS gl
55> o ol iy 3 S pie SlaSg (mod 3
Fosliwl ay pSU 1) Lo carjn  sbayial)l 390 53 Loguasa
b i 3485 (ol @bt o johilen hlei o (SoS sl it
Tl Sl SB SRy o il g gl el leslin
i 3l Jl g Slalisls= I clegal (slape 3l culld i
5 sy sl e ooliiul 4 Cand (63 Sopess 4
o oa oslizal (sloabl o 5 48,5 ST Ela Shas b 5 sl
S LS (N Gy Sl (ol o )05 ¢ Jus
eSS 5 (6 b U e g oy oSSl culin Joles
Ll aslllas 5y50 (gl yuxio

mie Loyl Jod LB 5 caslio > Sl RMSE 5l
PE s @ (S g il g (e lapiall oy o0 slai 4 il
g6 ol s 5 35 S 3055 SU055S s 5
29 95 doelr g (BLS g wusk) @iy » Sl Gk
5 odcel Cewdy sla Juo a0 (SB slo S 8l colyd
(Sl 5 o 5 5] i e Ll 3 ] olaimgy i
donl ke plyice owimen (85, 4 (g cuslie <5 L
robem YL cd L], SB el clld & 5y i
0355 Gy Ale S5 a3l by g0 (slo Sy ciled
plom! piliucs sl (pl o dga5 odlistul (0 ppte Jelge g (29,5
Al o atbaie 3 ST slayimgh

&bo

5 LJ}O Ay W) ggv &9y )Loi ) u.ug) )I ool lJ WY o M L gy g uwl.w)s C)J u.uo.?u AYAY L0 )Lw\ﬁl o.)l)' U»L.C—\

2- Aon M.A., and Colaneri A.C. 2001. Temporal and spatial evolution of enzymatic activities and physico-chemical
properties in an agricultural soil. Applied soil Ecology 18:255-270.

3- Ayoubi S., and Alizadeh M.H. 2006. Soil Surface Attributes Prediction Using Digital Topographic Model in Mehr
Catchment, Sabzevar, Khorasan Province. Journal of Science and Technology of Agriculture and Natural

Resources,Water and Soil Science, 8(2):759-770.



IVAY g0 st — O10 30« Foylods (Y8 wler (S g 0T 4y pis VA

4

5

6-

7-

8-

9-

Basso B. 2005. Digital terrain analysis: data source, resolution and application for modeling physical processes in
agroecosystems. Rivistaltaliana di Agrometeorologia 2: 5-14.

Bremner J.M., and Mulvaney C.S. 1982. Nitrogen- Total, p. 595-624, In A. L. page (ed.) Methods of soil analysis,
part 2, American society of agronomy Medisonwisconsin, USA.

Burns R.G. 1978. Enzyme in soils: some theoretical and practical considerations, in: Burns, R.G. (Ed.). Soil
enzymes, Academic Press, London, UK. Pp. 295-339.

Chen J.S., and Chiu C.Y. 2000. Effect of topography on the composition of soil organic substances in a perhumid
sub-tropical montane forest ecosystem in Taiwan. Geoderma. 96: 19-30

Chhonkar P.K., and Tarafdar J.C. 1984. Accumulation of phosphatase in soils. Journal of the Indian Society of soil
science, 32: 266-272.

Day P.R. 1965. Particle fractionation and particle-size analysis. Methods of soil analysis. Part 1. ASA, Madison,
WI. C. A. Black.

10- Florinsky 1.V., Eilers R.G., Manning G.R., and Fuller L.G. 2002. Prediction of soil properties by digital terrain

modeling. EnviromentalModelling and Software, 17: 295-311.

11- Florinsky 1.V., McMahon S., and Burton D.L. 2004. Topographic control of soil microbial activity: a case study

of denitrifiers. Geoderma 119: 33-53.

12- Frankenberger W.T.Jr., and Tabatabai M.A. 1991. Factors affecting L-glutaminase activity in soils. Soil Biology

& Biochemistry. Vol. 23, No.9, pp. 875-879.

13- Gessler P.E., Chadwick O.A., Chamran F., Althouse L., and Holmes K. 2000. Modeling soil landscape and

ecosystem properties using terrain attributes. Soil Science Society of American. 64: 2046-2056.

14- Hanna A.Y., Harlan P.W., and Lewis D.T. 1982. Soil available water as influenced by landscape position and

aspect. Agron. J. 74: 999-1004.

15- Hess P.R. 1971. A text book of soil chemical analysis. John Murray, London. 405 pp.
16- Khademi H., and khayyer H. 2004. Landscape-scale Variability of Selected Surface Soil Quality Attributes in a

Rangeland in Semirom Area. Journal of Science and Technology of Agriculture and Natural Resources, Water
and Soil Science, 10(2):85-97.

17- Keeney D.R., and Nelson D.W. 1982. Nitrogen-Inorganic forms. P. 643-709, In: A. L. page (ed.) Methods of Soil

analysis, Part 2, American society of agronomy. Madison, Wisconsin, USA.

18- Klose S., and Tabatabai M.A. 1999. Urease activity of microbial biomass in soils. Soil Biology and Biochemistry

31: 205-211.

19- Ladd J.N. Soil enzymes, in: Vaughan, D., Malcom, R.E. (Eds.). Soil organic matter and biological activity,

20-

21-

22-

23-

24-

25-
26-

MartinusNijhoff Dr. W. Junk publishers, Dordrecht, Netherlands, pp. 175-221.

Moore 1.D., Grayson R.B., and Landson A.R. 1991. Digital terrain modeling. A review of hydrological,
geomorphological and application. Hydrol. Proc. 5: 3-30.

Moore 1.D., and Wilson J.P. 1992. Length- slope factors in the revised universal soil loss equation. Soil Water
Conserve.J. 47: 423-429.

Moore 1.D., Gessler P.E., and Nielson G.A. 1993. Soil attributes prediction using terrain analysis. Soil Science
Society of American. J. 57:443-452.

Nourbakhsh F., Monreal C., Emtiazy G., and Dinel H. 2002. L-asparaginase activity in some soils of central Iran.
Arid Land Research and Management 16: 377-384.

Nelson D.W., and Sommers L.E. 1982. Total carbon, organic carbon, and organic matter Methods of Soil
Analysis. Part 2. Chemical and Microbiological Properties. American Society of Agronomy. W. Madison,
American Society of Agronomy: 539-579.

SPSS for windows: 2007. Release. 16.01. Copyright, Inc.

Tabatabai M.A. 1994. Soil Enzymes, P. 775-833, In R. W. weaver et al. (eds.) Methods of soil analysis. Part 2:
Soil Society of America, Madison Wisconsin, USA.



Journal of Water and Soil (83,98 @buo g pole) SIS g OF 4 s
Vol. 26, No. 3, Jul-Aug 2012, p. 753-761 A YOF-VFY .o ATAY 590 st — 13 yo ¥ 05les ¥ wl>

Prediction Soil Enzyme Activity by the Use of Soil and Topographic
Characteristics in Hilly Region of Semiroum District, Isfahan Province

S. Tajik’- Sh. Ayoubi?*- F. Nourbakhash®
Received: 5-10-2011
Accepted: 26-2-2012

Abstract

Enzymes are so crucial in the mineralization process of organic material. Information of the soil enzymes
activity is used in determining of the soil microbial properties and they are also important in soil health and
quality. Topographic attributes, soil properties and soil enzymes are associated together. Hence, it is essential to
know how these parameters affect on the soil enzymes activity. This study has been implemented in hilly region
of Semiroum district located at southern Isfahan province, to develop a regression model between soil enzymes
activity and soil and topographic characteristics. Mean annual temperature and precipitation in the studied area is
10.6°C and 350 mm, respectively. Soil sampling was done in a systematic randomly manner from the 0-10 cm
surface layer. Topographic attributes were calculated by the digital elevation model with 10x10 m spatial
resolution. Soil properties were determined by laboratory analysis. Multiple regression models between these
parameters and soil enzymes activity were established and then the predictive models were validated using 20%
of data. Results indicated soil parameters explained 33-63% of total variability of soil enzymes activity in the
studied site. Topographic attributes explained 14- 15 %, and a combination of soil and topographic
characteristics could explain 33-67% of total variability of soil enzymes-activity. Therefore, the use of a
combined data set of soil properties and topographic attributes could provide the powerful models for predicting
of soil enzymes activity. These results confirmed that soil enzyme activity in the studied area is influenced by
soil and topographic attributes synchronously. The results of validation ascertained that the predictors were
unbiased and sufficiently accurate.
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