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Abstract

Introduction: Investigating the spatial variability of runoff and its
influencing factors to provide solutions to reduce it is very important.
In recent years, many theoretical and field studies have evaluated the
spatial production of runoff as heterogeneous.

Methods: In this study, to investigate the affecting factors in runoff
production of the slope main aspects (northern, southern, eastern,
and western) of the Gachsaran and Aghajari formations were selected
a part of the Gach Kuhe and Margha watershed in Izeh city. For this
purpose, a rain simulator was used in both formations at 16 points
with 3 replications at rainfall intensities in 1 and 1.25 mm/min. Also,
soil factors of Gachsaran and Aghajari formations such as percentages
of gravel, sand, silt and clay, pH, soil salinity, moisture, calcium
carbonate, organic matter, and sodium content were investigated.
SPSS 17 and EXCEL 2007 software were used for statistical analysis.
Findings and Conclusion: The most important factors affecting
runoff production were identified using multivariate regression. The
results showed that runoff production in Aghajari Formation slope
main aspects is more dependent on soil chemical properties, but
runoff production in Gachsaran Formation slope main aspects is more
: dependent on soil physical properties.
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Extended Abstract

Introduction

Awareness of the situation of runoff changes
and factors affecting it are very important in
proper planning. Therefore, it is very
important to investigate the runoff spatial
changes and its effective factors in order to
provide solutions to reduce it. In recent
years, many theoretical and field studies
have evaluated the runoff spatial production
as heterogeneous. Investigating the spatial
variability of runoff and its influencing
factors to provide solutions to reduce it is
very important. In recent years, many
theoretical and field studies have evaluated
the spatial production of runoff as
heterogeneous. Gachsaran and Aghajari
formations are one of the most important
geological formations of Zagros zone in
Cenozoic which have relatively high
erodibility.

Materials and Methods

In this study, to investigate the affecting
factors in runoff production of the slope
main aspects (northern, southern, eastern,
and western) of the Gachsaran and Aghajari
formations were selected a part of the Gach
Kuhe and Margha watershed in Izeh city.
For this purpose, a rain simulator was used
in both formations at 16 points with 3
replications at rainfall intensities in 1 and
1.25 mm/min. Also, soil factors of
Gachsaran and Aghajari formations such as
percentages of gravel, sand, silt and clay, pH,
soil salinity, moisture, calcium carbonate,
organic matter, and sodium content were
investigated. SPSS 17 and EXCEL 2007
software were used for statistical analysis.
And the most important factors affecting
runoff production were identified using
multivariate regression.

Findings and Conclusion

Aghajari and Gachsaran formations are
among the most important erodible
formations in Iran that more and more
comprehensive researches should be
conducted to better understand the complex
relationships between precipitation and soil
properties on them, which has been
discussed in this research. The results of

this study showed that runoff production in
the slope main aspects in both formations
and in precipitation different intensities has
a significant difference and also the role of
soil physical and chemical properties and
the slope aspect in runoff production in
Aghajari and Gachsaran formations were
well demonstrated.

Discussion

Consequently, obtaining comprehensive
information along with the details of water
and soil relations, as obtained in this study,
can help the executive sector of the country
to control the erodibility of Aghajari and
Gachsaran formations. The results showed
that runoff production in Aghajari
Formation slope main aspects is more
dependent on soil chemical properties but
runoff production in Gachsaran Formation
slope mail aspects is more dependent on
soil physical properties.

Ethical Considerations compliance
with ethical guidelines

The cooperation of the participants in the
present study was voluntary and
accompanied by their consent.

Funding

Tarbiat Modares University
Authors' contributions

Design, Methodology, Software,
Investigation, Writing- Original Draft,
Review & Editing, Visualization, Resources:
Hamzeh saeediyan
Project  administration,
Resources, Supervision:
Hamid reza Moradi
Project  administration,
Resources, Supervision:
Sadat Fieznia

Project  administration,
Resources, Supervision:
Nader Bahramifar
Conflicts of interest

The authors declared no conflict of interest

Investigations,

Investigations,

Investigations,

42 Water Resources Engineering Journal. 2022;15 (53):41-52



oY D)M o‘AO)sé -‘f’\ Qm

g 3 Ao

SBijlw akeld (Lol gl Caa Sy, ddgi )3 yge Jelge (2 pogs dummlio

Syl 5 ol

¥ ool ye b Tl (ad Slble Foolye Loy den M ldimn 030

OlnloleS «sjyglss

Ol (wide Cays olSiily ¢ by pole g b pulie 01l ¢y pus0l (wdige 05,5 il Y
Ol eilytg oSl b mlio g (£550liS sy «Sid do 9 Suis Bblie sl 05,5 dliwl ¥
ul):l ‘uo3M Sy oKl ‘Lﬁlﬂ)‘) I’?‘Lc 9 L;v.u.lo éJLA 0481y Cows ]aa.zn 09; c)L:.JLSI.) ¥

0aSe

ke s o GBS (el )8 oy @l polato 4y ol g Jelse g Ollg) (S Sl ) 100
385 bl pReabi ]y GUlgy (S Mg 63b (e 9 )98 Sl p3T gl Jlo 3 8l e

(o9 e Jled) anl Lol le coa Sl a3 Sse el ppn polite & oS al 3 108,
el oyl g Lo 5 & 058 35l 0 Sl (ot )bl g (il clasil (G g (B
VYD 9 ) Uik slacads 15 9 LSS LY L g dai VF p0 )L Slednds 51 a5ke 93 5o 50 jelaie s S
sl (3 Loy 25le ()] 5 hluaS Gl LSB Jolse rined b odlitol B3 55 jioLa
sote & 8008 (py e i 9 o3l S oS by S g)98 PH () 5 s
Sgm Jelse o age s 403,5 oslizad EXCEL 2007 4 SPSS 17 ¢l 3l o 5| el cslo o ol
A bl o piie i yomw)S ) 3l edlawl b GUlg,y sdes 5o

4 by 6Ll ilo atb Lol ez ) Olly, s & Loy (L glis 16 5 a5 b i3l
b i s Bjlo ab Lol clacas > blyy Mg s b (St S5 olasd liogas
sl o iy B S5 Slusguas

VAR /Y ¢ el g b
VYAR/+VITY 1059l o,
VEo o[+ £IVY 105 pd b

oSl g Sl (gl 363 ol&iuwd
155 0lizl M 90 4 dlia

[=]: _,EI

10.30495/wej.2022.26282.2272

tslS sejly
by ol el il eyl s
SE oberd § (S5 Sluoguad

Obdirw 050> 1) ghums w9 ¢

CANEYRL LAY 2 il

Hamzah.4900@yahoo.com : S.ig 5501 Consy


https://doi.org/10.30495/wej.2022.26282.2272
https://doi.org/10.30495/wej.2022.26282.2272

Sl g o)l ol aiols (Lol (sl Caa Sl s )3 Hgo Jolse (2 o dummlie

Siis do 3blie o (gl adllas o (VAAA) 3i,le (F) Cusl 004
slaojox 3 1y Slly) 2 Jge Jelge 9 Mg 090 Wikl (sladl e
JodllpSe b SB 095 93 5l oyl 3 25 (oyn SosS
aS ol i wyp ol bt b ealaiw! Ciglate (So3elsyan sla
Py s o N olge 5 o5 s pdideis b il g, sl
5y 8l by sbSK ) g jtaS llyy e wlial 5 5YL
o Al s SB el Sy oy sladllas o (V20)) LSS (YY)
lgy sl )3 1) S8 slacsaily o (g Sl g 2l Gl )
b9 So gl 5 (i & 85 i 905wy
999 65 (V1) cul Sge Sllyy SIS g5 5 e > ailasls
S5 g SUlyy bl oo qwyp 4l adllae > (V24Y)
ol mbs sy BB I cos oje Sy by
oz iz b 3l (S (ol car ez 3 b sl Sk
woan gl adlas ) (VoY) lhlSen 5 Ug)S.(0) 55 CUly,
dons g Minby bl e dud jl eslaiwl b (odaw Gllg) s
Pl Bl sbobl Wls o ohl Glajle 4w & 8)S
Oer 5 heyss )i (A) 2 sbml ml 5 YU glacad
O a8 0ol LS b e a5l edlael b (gl addllas 45 (Y+3))
o[-0 @aw » 9 J)‘b S99 L;QS M i 9 ;,’1519) >
caw ;0 cud g atdy yan S polie bl bl o Yl e
ol bl yo igls cpl L(YR) 300 33 4o dze BMESS <[4
@ ghlbesd ile and bulys cov Ol olpe slagpS
5 Ll wjlo 93 9y 3 o 2 ise Jelss 5 SUly, s glaie
o BB ead S lpl e gl 88 plxl plhluas
Sloj Sy susie sla )b LSS el o 4 45 ol yuixe g
b 4 45, S s S 4 i () 35 352 oS
sl p5Y 1 sloodls (65l go g £89 sl Sl YooV o (oanbo
A il and nl )3 3)5 (gile dnd (AU 09 ) g (0
Ssjlo (Y0) )13 d92g ol Cluogad 5 W byl 5 s
095 ol o) gbsile (mytege I GRED 5 ollues
@Yl b gpdy plalup & aile Sgjeie 1 0S5
ool S Ja3 5l e yio YASF 390 L (g)lolel wjlo .55l
Sple 5 £yuSB b gloged ‘;imi S K dwle Lol (gl
SOy 38 oK Cdow 03Vl 5 e sladS) L ST o)
ol K Ja5 51 g Ay )y yio VFo v 29> )l yluxS 55k
o syl 5 Sal (5,085, (sl bl sy Jotiie
(V) 28lise (il e OhleaS (o il oo

L g, 9 290

axdllo 2,90 8395w uﬁ).z.o

Ot &5 055 9 L po il ojg> | oy caalllan 3,90 blie
S YT 5 V5 e 4 &l g il o)
YOI L FC YT Ll Slaise (ol e adlaie 5yl corlue
Sy & 05 ddhaie 5 Jlod YV OA LYV 007 5 5,5 FA°

£1-0Y :(0) 10 £+ ) .o qilie witigee g — ol doliliad

doddo

& sl Slodzey gpo9e 5ol oje > (o by, e
I lam gl oSl (o3 olsh J) spie G o2 5 LML)
3ok b By (1Y) 18l d9ame 2k slaga s o

g (V) wle 2y olile (o)l ail juin SB dei cud b

oS 01 Mg gy ke 13l yiie SB 3 U de
4 SYob floj e 3 g oS Wb b b SNl 40 g 09 dals
13685 s aST Sy o (sl po 4y 5 00 B dg8 CAS oy
Eard bl (YY) 2950 95 SUlg) 5 0sd 5 a8 )b
() 250 SEl Sllyy 5l ey o8l Gl 5l g)lge Uy,
2 s sl 4l o 5 opdd cd b ol (o Ul
do8 Bblio > Slls) Jlae IV F) sl 0js> (IS05 plges
@ Sk &l S (5,5l SV gare Mg &5 Sas
el o3 Sy cilises Ll 53 Qllgy g5 5l (ool el sl
oy ddlie Gy Ollyy Wl B1eSS jead ol wglate
8,5 ) 4 ailaie JS 5 o] Jloe sl oleSy e 29500
038 ol 3 (V) e o h)liS 53 45 yob plon S cpl g
3BT gy cnl 5oyl Jlis ]y laatysm (ial38l 063 g 4 ol
iy weby 0 ol p fge Jelss 5 Slly) S s (SisSy
S Syt (gwpp calple (YA 0) )15 gyl ool Cuny
otelS’ el ale)lS ol @)l pslato 4 ol 2 ge else 5 Uy,
e g 5985 Olills 31 gl Jlo ) Al wre Sl
YV 3 V7] 58 byl gfeal |y Cllyy Gl g (ool
Jelge 5 S il p S0 ol s il lasingly 5
Foo Jolss 9 Sllg) com 2 1055 (10) cenl 00 ol o 2 oo

S a5 oolital b (Vo vv) oSla)sS sl 003 axsloy o
S ol s gl 5,5 adlllas SUlgy Wy 3 1y g gl o)l
SSng 9 (BS onj ghw ggeme 4 Ul gpd o)
P oo ¥ (0AY) 8l g () (0Y) ol (Stesen
il 635 sanliio wlis, SUly) (il b b K5l (sligin)l
SE g cul o o SB bl bugio S (b ol Uy, g9y
1y Cllgy bl oyt b S g aliwl )5S ) sla
LS Hidgy a8 Wby (L (V- F) hlSen g (p3) 8 (VV) x5l
€85 a5 Adl e Sllyy gy il b Cute Stuan (sl
S9die Wy Sl Sllgy w3L 750 | i LS ids (B
ol oM Joe S Vs U3 51 (VA0) (23 5 i (MA)
oyl o a2 >l ol 5 QUly) s (il 4w sl
S ol 5 gy o) gl 38 edlisel win g IS iy 3]
Gbbe > ol e 5 4 o 5,3 alil 4 Aty Uy, g9y Wl
O g 1y (VY] Canl Cosboye dod Bblie 5l iy SIS dow
Gl p abb car g ot B0 o) adlee ) (V290)
cladily b duwlis Wdges adlas |y SB  (S5elg)nun
ol (435 Jlo V1) Gy Gipmits] oloj b gt 5 Jloss
g Canl 0dgy o Jlows aely o LS (g lydtwl a5 sl
s a5l pes ol il co g 5 OUlg) oy 50

£€



YL g (et 95 Lol Cagn pa ) i A s 55 o )ble]
> b st jlaiie Ol ol Slodud (65,54 gl 1SS
Bileo 93 0 ) ol Car ez > @ e gl Sl Gl
S wges S5 L YL abE A e o)l g e
tliasds 9 (Sujsd slatales] pslato 4 (o Bl Yo b +) (s
-J?u Pl.o; Pl (I) .b.))f JM DKMuln)i Ay 4w|.>): S
e SB cwbus b Gl SB g)bpdises gl &S ol
db))l dl).s oKch)T 2 L‘bdugo.: Lol 039 ).UOL;JL«U Y
Jolge o 22 UL SB plend 5 (K5 Sluogal
eSSy S S 1S glin o osle PH ol SB _liass
2oy ol S5 aiges il ad (¢ pSoslul oliulejl )5 maduw g
OB dopd (1)) A5 el S legyden gy & dule g o <)
@ ool id Ghgy & Jl osle doys i (6 pSojlil S by
o gl ojlae ags L SB PH 5 Sl colun el cuns
soy> a5 pSojll Jiows yio PH 5 si0 EC dlng sy
(V) el ey ygmmnl s 51 ooliial b i Sligusy S’ iliyyS
baug (3,5 St Sl am g J8 SB 59 BT I 55 cugby
- omd ceblo VY Gde )3 g oS ke a3 Vo0 les 3 ol
Gles 3 Gl o&wd l eolatwl b 35wt deopd )5
P SB Joloe @ bayye quo)i FA+ gooome b (55505l
S plovl pobaie 4 b plogl (o lslel 5 hluaS il 53 pn
EXCEL 4 SPSS 17 (cla,l53ls 5 5l (o,lel (slaJulos 5 4550
e b wyp dy90 slapuiio oo bli)) 3,5 eslizwl 2007
DY) 235 oy gy Stamar 0pg03] 1 olazal b Ul
Caa Sy opiie iz (ge)S) Jl odlitl b ole gla e
crl 3,8 e ol 50 IS ,50 Jelgs cpyiege b ol e diels
o by (GgmsSy pb copd) Gl e a2 ja oo
&]f@w&buiwﬂbomaummbw&b
O > JBwe yeiio 18 (15 b w0l L G pd ol S0
odlil )3 &S Cul s g 4 p3Y Bl o dluly opite (il
GAd sy Ollsy Jlade G pl )0 opsie Xin oS,
s ya jhaie Ol L ol jleawd 65,84 5l Job o)L
slo g ataly e Glye @ )k Gl saoad g bl
@ el Sz (e V) SB plend 5 (S5 Jelge
JHe cndiz Egemme 3 085 158 adlllas 390 Jits it (lpie
ez g bl (asiils (gl opite Az (g, S8 &
ol Cawd 4
S g G o
sl (ol sla cae 3 SUlgy 15 0 S Jelos Gimgh ol 2
ol 03> LIS ALY Johs o eSS ‘_;)l?Lé—l sl
SB Giluyd p b5 Jolos 5l (39a%e Dl Guiod ol 50
ol milsiiso s gyl 31085 JB gy 9590 9 Glilel cow
cslaoly 51 (So mand pasiiS (oyp 390 Jalse ple Sl 1) S5
Oge Sy Lallg) dbml s pdiptaboyd 5> Jge el (e s

g0

YW B YAT ¥V AT B FAC T VYT LLdlss claike
1 Shs o Sl elasy) il e Jles YV OY YY" LYYV 0.
055 dibalo )3 5 yio Vo o ¥F ey 4y o dilaio )3 by prdaws

Ol 4 (59 2 axlllan 390 (Bblio CunBgo - JSu
obwl g

Bad (59 gke
oMy (hg) 4 SB Ghled e G5 ol pbsl
ol o (2 5 By gz (Jlod) ol o Jlaz 5> sl
Ay ) o (b VYO ) a3 9> 3 (Y0) jlade T L (3L L
Ohl slo el olSwd Sl Baiod plonl slp S (5503l
g S cblis Glids S lwy otd wile oo
5o 93 €y ) ol jlednd cal b edlital oS (g bozsl
bulps el p 55 (e 99 i) bl cle o5 .85 41,8
odbol 1 g (1Y) Ao o ey s SkaB (i (gl b
b 03 b bl loded olal 5 cua g halefl Joxe 3500
Fog)S iy dxduo Ol iy edmlie paze 4 g 0390 5L
Slodd )b Cllyy lime addd Vo loj e (3 .100,8 (g,
EMSoslad Bo)bs 1 5 yglaer shie T (551 56 @M
2 00k Gilodnd Uas (17) 40 ()l ablia g0 ord

& otiges lefl plal 51 g b ol P g bl
Pged S 3l ey g b Wigad )3 35290 g 5 Jitie otlo]]
59 Celo YF Gdo 4 3LF lo 4 )3 V40 Oyl o 9l
Sl dlwgay jo Ol (29 Cllyy po Graer 35
2l Ul Gl @ S b A5 Sejlal gy
Ay Jlis plo g dijm 4 a2y b (YA) 135 Jols [iolo]]

xS ln S LT L g (a9 Lol cax 2 ) da
3l 53 b pasedie G)lezS H3ls 3 e Gl L L Sl

£Y-0Y :(0Y) 10 1€+ ) .ol mlio cwikigeo (i — sols doliluad



Sl g o)l ol aiols (Lol (sl Caa Sl s )3 Hgo Jolse (2 o dummlie

Sis 5 Bl 5 48 gy« SPSS 17 3l sl 35 ) 9 2o e o 5 bl o oyein 3
A3)5 e Vb (Sasar oo b o oo oy 950 oy oy oy dopd Jelgs g pdyiale b n (oS dlal,
dopd (Jlad aniwl (SOl ol duls dopd wdw duopd
b e oz 5 Gl oole 203 ol Sl S a0 )3 ¢ Sjg Cugh,
Ol sl 1> S Jolge b aldd 1> o e ) Gad jd gadgi Ol alaily - Jgus

G xo o ms glbd Aoy s oy ool Cavdy (slo Jo aals Cue
o[+V) £IvY -2 Ro=./o—-./-svyEC—./..5 Sa s
AR ¥/.5 <A¥ Ro=./n.a+ /..y Cly PTSES
ofes W/ -IAY Ro=—./.yy+./..5 Cac LBy
- - - ol Cunddy (gldlal, st
et} s «SB (5)58) EC g (mals’ 0l 1003) CAC (ko 10,2) SB () 12,) ClY (20 20 55 1) 2Ulg)) RO YL Ll 5
ol (o (Bl
Ol w5l adadd 3 pio dwe Y G Ol adgi 15 (S Jolos gL pd -F Jgo
Sk Slasie
Cac EC Cly Sa
dol> Cap
- A AM - —+J¥YY Slos aals (b oy
- -V/¥Y - -Y/aA t oLl
- ofeed - o/-YA ol sime aw
- - +[Av¥ - o b by oo
- - NEs - t ol
- - ofee) - Sl sine o
-/ays - - - By aiald (sl g
oIy - - - t ol
feos - - - S e

ol (S 695) EC g (oaadS 0liy8 00 )3) CAC (awle 203) SA oy 2u0y3) ClY YU Ly, )

Oyl 335l 3 S1& Jolge b 488> 45 yio dwe V/T0 G )3 gadei Uy, dlail, ¥ Jgas

L;Ub Joyd -
&P Gxe o ] O g odo] Cawds gla Jdo aoly cas
[Wrand

- - - Lol Cuvddy (gldlal, Sl

N2 1AY4 v Ro = ./vas —./..v Sa Jysee

ofeey oY -INS Ro=./yAa—./-¥. EC By

-[-Y¥ \Y/EY -Ivs Ro=./-5. + /..y St e
(o Bl p oienj o «SB (6y98) EC 5 (anle 20y3) SA b 203) St ((mye 20 1 ) Clly)) RO YL Luls,
L]

Oyl Wil 48> 55 o e V/T0 S Slily,y W95 3 (S Jolge (SL2 o pb € g

SB Glasin

EC Slt Sa
aoly cas

- - —+ /N5 g aely by o s
- - ~Y/¥5 tobl
- - o[+XF Sbsxe pdaw
—-/aya - - By analy (ol oy
-0 - - to,Lol
oo - - (53 sine
- <IAYY - o Al sl oy
- v/o0 - t oLl
- o[o¥¥ - L;)b&u @a.w

sl (S5 6)95) EC g (e 10y3) S (e 10,3) SIEYL Laslg, 5

£1-0Y :(0) 10 £+ ) .o qilie witigee g — ol doliliad €1



o) Ko 9 brw

6B ET o S1& Jolae b algdd )3 yio e ) i )3 sy Wby, abayl, —0 Jgaa

S (sine s sl n O oy ool Cusdy (gla S0 by o
[@d
-/-¥0 \Y/YA -8 Ro = ./vsy—./ay EC Sl
- - - ol Cundey (gldlal, ETSES
-1-YY \RAs -Iv¥ Ro=—./a.v + +/-\a Cac By
of+8 FIVY <IN Ro = ./vaa —-/vfA EC s

el (20 (Bl o] e €SB (6595) EC g (ouals 087 00)3) CAC (0 2o 5 53) SUls)) RO Y Ll 5
Sl sl s 1> o oo ) ol Ul g )3 (S Jelge gt cu i T Jgo

Cac EC S el
aaly Cas
- —/AYY s el ey gy
_ £/00 oLl
- o[+¥0 d)l.)u:.:.c G‘a.m
IASY - By el gl gy
v/¥ - ol
o[+XY - G sre pdaws
- —-/ay¥ ot el sl oo
- —¥IAY oLl
_ RS Eodsie s

sl (SB 5595) EC g (ol iy 200) CAC YL Laly 0
ST Wl SB Jolgs b aladd 50 yio o 1/Y0 Wt )3 (sadlgi Ul abul, Y Jou

(oo pdaw sl oy

Oy ool Cavdy (slv J aely s
&b o
ofeey VAN -2 Ro = v/¥ay — -/-av Cac + v/os Na s
-/-¥] A/AY -IV¥ Ro =—a/xys + -/s08 pH JTNES
ofevy \O/¥Y -Iv# Ro = ./sva—-/-¥s Wm LB
-[-¥¥ Yolay -ISA Ro=— /vy +-/-vy Gra W

5 (ads” Sl 000) CAC (555 Cash o) WM (Jlub atyesl) PH « (GF8) (05 sio s (@20 e )3 52d) Uly) RO YL Ll 5
el (52 3 5 (i) Na
&y ET W3l s 3 oo VYO o by, i 3 (S Jolgs 6bs cag p A Jgn

SB Slasuie
Na Gra Cac Wm pH
aly Cas

o103 - ol zal - - Sl asals sl
¥/o¥ - -0/ - - t oLl
oJoyY - ofoY - - S sine o
- - - - < [AOA e aely gl oo
- - - - Y/ t oLl
- - - - «[+¥Q Ed iz s

- - - —+JAYY - By aials by
- - - -Yiog - t oLl

- - - o[+¥Y - S sxe pdaw

- </AV¥ - - - e dals by oy
- /A - - - t oLl

- o/ ¥¥ - - - S sre pdaw

£y £1-0Y :(0F) 10 )£ ) .ol owlito onidgs — sole dolibuad



Sl g o)l ol aiols (Lol (sl Caa Sl s )3 Hgo Jolse (2 o dummlie

el (2 )3 25 res) N& g (peds” i 109) CAC (G55 gl 10,9) WM (Jlsb atzel) PHA( 10,0) Gra vl Ll o

[EEY
(o2}
o

fa
a

[EEY

S

o
|

a
g I T
I

[y

N

o
|

BT o)k o by, bagte
Gl Wil o e

H
o
o
1
—
QD
QD
——

D
o
|

D&_jl.suw)l.’)é uug) Ja.wy..n

Ol 33jles o laie

I
o
l

(2050 yio 33 yid o) lilyy g
[0}
o

N
o
|

o
1

e =5 S =

Al e

4885 1> o Juo Y Cul 45 (5, ET g oyl sl 45 e Uy, bawgie dunlie —Y JSW

400

350

a
300 5 ‘I‘

250 _f'_i a BT 3k 5o bl bawste
a % a G leT sl o aie

200 -

o

150 - T BOTL 5k s Sl lege
100 - — Ol aijles o Jlade

50 - —

(&30 3o 30 yid (o) Sy bwgito

Sled S S e

aold S

ABED 45 yio e V/VO Gl 45 (g, lel g oyl luas clasijlw 13 s DUlyy Lawgio dum i ' JSU
2P0 P& 9 Oy sjlw )5 Gy 9y wgio

£1-0Y :(0) 10 £+ ) .o qilie witigee g — ol doliliad £A



i 385 31 o Sl Cllyy Mg )3 e (25 (3 M
ol s (sl 3 by 15 53 455de Joloe b a2
Sl ke g aiids )3 el ) o)k 0 o il 5l
aals 3 adl e ito IS 8b Jale cppiore S (69 oo
HU pSoiem g S (o) 40> A5 Gued 3 35 (29>
V0 5l 58 oy Hlade el pl o bl o Ollgy g ) e
s Ale aels opl )3 balps ple el D9z g b g Cansl oy
oilidl ccel dlls (pl jo SB dgr G g (S8 w42 9 0L
Jes Glosw a5l SB- 50 Wlgs o oy D oo aiald oyl 3 Ul
e 3d (Bd aeld )3 0gs LAl Siwgn i el 5035
SUlgy i ) cste 18U (it SIS peadS SlipyS e
o S 55 oSome bty dS Sl Lot S 3 sl
dLoul g o g9 g JB (5L (395 g0 13 9 65 o0 )15
aely y3 9 398 QUlgy Gl el Wlgi o oy JodSie lae
42y Olie i i S5 (qrlio Jho ©AD (pped 53 ()¢
35w aiely Jlod slacas ;5 Sy, g 5 56550 Jelse b
oo Ol b )k g 48dd 53 o Jee VYO )l i 3 ohlusS
P 2ea aely i S awlie Jao () bxe pae cle @
15 53 1y e 58U e SB ke o3 5 OAb (et
oy Vel e aely cpl 3 SB dawle ls lis 395 51 Gl
oialS eel g cuslio g8 9 B dbml b cnlpls Al e
Sk SB (698 GAS (e 53 (B alal> 3 208 Uy,
aols wlio o LY ol olis 365 51 Qllgy Mg 3 ) e b
S Cdiw do)d Gad ek ) 55 ()8 deb ) cwl Jled
il p sl e gy Mg )3 cae 3B e
2 dwle g (3 lade g Al 0o)d 00 1 ey o i
5 JUasl Ly ol e el @)l Bbi e 3L atels ()
A58 o8l i Ol agr s S Sy @l o o Sy

S Qo
rioilep Gl o yere 3l ol 5 )l slawsl
Sl peele g ide Clidos Ll o5 Al e )9S aw )
Ladl g5yt SB Sluogad 5 ()l o odm by siae S
s ol odd as by pro cpl 4 Baiod (pl 0 &S 0,8 Gjeo
P aeld ol gl caa > by adg a8 oy lis s oyl
L s (mixe OS] glyls ccglatio (gbd conds )> 5 Sjlw 93
5 S abord 9 (Sujed Sluogad (iE (izmen g Sid ob
o hlwaS 5 el lasil o Qlly, W ) aials e
2000 LS ool Cuwd b Jgmw,Sy sla Jde b o3l i st
o Slogad 4 i LT Gils 5 Glly, Ay &S
Fao Jol olsie & S o Sl 5 3 (Siuy S
—zdly il dlely calisee slacas (0 Wile (pl jd by, Wdgr o
a pde ohleas Sjl 53 QU alg (g il (6,5
Ologad 2l a8 Al o dluly SIS (S5 Sluogas
dons y AGS e bl 1) (g ytene i Sile oyl S (S5

£

Slatgz » Glly) g 3 ysSie Jelge 136 a2, jre 55 5
9 4By ) e e V 5L s 5 (gylalel Wl ansly Jles
b 48 S 8b ele (o nte S (6598 oo ST L )L
S e SB 5)9d G Aibe Cusl ugSan
by Sl LacSsd sgtitnd Ly 3948 o0 yioS Slly) Mg
g do ol opl & Wb e RS (Sl colin polie (S5l
2 90,8 balSi i diwss g (ST coge Cawl (Sew 25
2 g d9-diee (v SUlg) (oS g dis il el dons
olas wads 5 Gllgy iulial el Wlg o G SYeb (sl i)l
pls Cle dn D e 3 35 (pgi akely 1 (V1) 355 S
aald )3 i 03] Cauwd d wlio Jhe I gxe OMiS] D92 g
3 o 55 (et WS dS S A3 pen 5 Uy
S e o by prdS Sy S e il o Sl A
4o pyliie paie Su (R 9 39 o0 4Ll SB 01 luly S
S 515 3 3y il (s ) 55 e Gl ]
Ol GUlgy aoms )3 3 Jodouis 1@;‘ el b g o pr
2 Uly) adg 55 pedS @linyS cote il S e Ly
Ay 4 le 5 (oyf Aleld pd Cunl Bolo o5 s b sl il
2 e 80 St G SB )8 @b e 3 Jlad
1y 5 558 3e Jelse 156 423 liee a1 b e Uy, 5
ool @15 5 el Wil aieh Jlead slacae 5> Uy,
ShIs padS Gl )S yhade UL o)l g 488 )yt Lo V/YO
“o St 86 5ok S e i 5 ke 8B e
b ezl S5 5 SB b opslen b iz s Sal 0l
2 ol e Gllgy ials” el wlg o S ) cunlio jluw
L &S w3908 odhie ol & ] e plSi oliSls o] 1
oedS” LS Mo yd itk Adize 45 (VAAA) 4005 5 Jho ol
(YY) 35l cdllas 39500 SUlyy (1l g (5 pddeis ialdl el
Uy alS > 515ty ol i s Sl b Sl 5 5
o SBPH 55 Gus faed )3 g 4l jd el 3o
S PH (o blsy)l ol lis 595 51 Qllgy g o 1y e 186
2l ol e Jladie g ST oo 4 (St sdiohlo g
PH Ltal3sl L sl ey gl b anSo SB slazils 81
d29 e & Gl Wil 1 (1F) Mo (20l g pdystals
rpigoilop PH GRIEIL wdl 5, 5 i SB sl
o 53 (B hal> 53 b o (RIS Ul o 3 9 (13
255 5l SUly s o 1) e b e S gy o
g By duald )3 lohd )y 3gmg e 4 )lblel Wl Ly LS
s Lo, sl 5 gy alS el by dluanges ol i
ohalS 3 iy e O Qi b eplpls Atan (YL ofg o
35 ape Aneld 55 sl op 8l EE Sde oligS sla 3k s by,
195 5 gt 13U5 St G b oy Sk (e 3
9 SV aely (ol 53 Sl e &SSOl e @ bl oo ULy,
13 ]y 4 1tbe oy 5 Ly Sy gl e ] b ol
ol 29500 1 @il b b (33 @8 g JB 5 03,8 €8 > S



Sl g o)l ol aiols (Lol (sl Caa Sl s )3 Hgo Jolse (2 o dummlie

Ol 0jo

loialy cmlio o )y 039 oo

[P ESRWes

loial) culie o )y 09y e

L ad able

loial) clie do () 09y e

B olre b

&l (4o,

039 gdlin (2,15 4igS o W ol Allis (Baing b b

References

1. Ahmadi H. 1999. Applied
geomorphology, Volume 1 (Water
erosion), Second edition, Tehran,
Tehran university press, 714 Pp.

2. Barthes B, Roose E. 2002.

Aggregate stability as an indicator
of soil susceptibility to runoff and
erosion ;validation at several
levels, Catena, 47:133-149.

3. Bocchi S, Castrignano A, Fornaro F,
Maggiore T. 2000. Application of
factorial kriging for mapping soil
variation at field scale. European
Journal of Agronomy, 13: 295-308.

4. Boughton W. 2002. "AWBM

Catchment water model,
calibration and operation manual”,
30 Pp.

5. Carey SK. Woo M. 2001. Slope
runoff processes and flow
generation in a subarctic,
subalpine catchment, Journal of
hydrology, 253: 110-129.

6. Cerda A, Imeson AC, Calvo A. 1995.
Fire and aspect induced
differences on the erodibility and
hydrology of soils at la Costera,
Valencia, Southeast Spain, Catena,
24:289-304.

7. Cerri CEP, Bernoux M, Chaplot, V,
Volkoff B, Victoria, RL, Melillo, JM,
Paustian, K, Cerri, CC. 2004.
Assessment of soil property spatial

£1-0Y :(0) 10 1€+ ) .o ol owikigo iy — sols doliluad

S g ol by, ol L olyen gols cleMbl 53] cusay

1955 ala] st Klgi e del Cowddy s ol )3 45 pob len
A8 S hlua g o) blel Gasilo i ptal ® e |,

oARg5 YT Jgel 51 (59 m (S Sl

g allbgh s o 4y ol i ) EAS €S lte (o) Kon

ol 0390 bl colisy b

Sl ol

ol 00 (ol oyt Cag 5 oKy lawgy pols 3uisd 4l i

RUERNEL e

35 G~ (o sl (il gy o

10.

11.

12.

qelie «sjlo gl s llrg 5 syt skl
variation in an amazon pasture:
basis for selecting an agronomic
experimental area. Geoderma, 123:
51-68.
Corona R, Wilson T, Adderio L,
Porcu F, Montaldo N, Albertson J.
2013. On the estimation of surface
runoff through a new plot scale
rainfall simulator in sardinia, Italy,
Procedia environmental sciences
19 : 875 - 884.
De Meester T, Jungerius, PD. 1978.
The relationship between the soil
erodibility factor K (Universal soil
loss equation.), Aggregate stability
and micromorphological
properties of soils in the hornos
area, S. Spain. Earth  surf.
Processes 3: 379-391.
Dimonyiannis, D.G., Valmis, S,
Vyrlas, P., 2001. Global Nest: The
International. Journal. 3: 179-183.
Farhoudi MH, Bazrafshan O,
AghabeigiAmin S, Holisaz A,
Esmaeilpour Y. 2017. Impact of
organic conditioners (biochar and
sheep manure) on runoff and
erosion, Watershed Management
Research (Pajouhesh & Sazandegi)
No 121 pp: 20-30.
Geissen V, Sanchez-Hernandez R,
Kampichler C, Ramos-Reyes R,
Sepulveda-Lozada A, Ochoa-Goana
S, de Jong BH]J, Huerta-Lwanga, E,


https://www.scirp.org/(S(vtj3fa45qm1ean45%20vvffcz55))/reference/referencespapers.aspx?referenceid=2183536
https://www.scirp.org/(S(vtj3fa45qm1ean45%20vvffcz55))/reference/referencespapers.aspx?referenceid=2183536
https://www.scirp.org/(S(vtj3fa45qm1ean45%20vvffcz55))/reference/referencespapers.aspx?referenceid=2183536
https://www.scirp.org/(S(vtj3fa45qm1ean45%20vvffcz55))/reference/referencespapers.aspx?referenceid=2183536
https://www.sciencedirect.com/science/article/abs/pii/S0341816201001801
https://www.sciencedirect.com/science/article/abs/pii/S0341816201001801
https://www.sciencedirect.com/science/article/abs/pii/S0341816201001801
https://www.sciencedirect.com/science/article/abs/pii/S0341816201001801
https://www.sciencedirect.com/science/article/abs/pii/S0341816201001801
https://www.sciencedirect.com/science/article/abs/pii/S1161030100000617
https://www.sciencedirect.com/science/article/abs/pii/S1161030100000617
https://www.sciencedirect.com/science/article/abs/pii/S1161030100000617
https://www.sciencedirect.com/science/article/abs/pii/S1161030100000617
https://www.sciencedirect.com/science/article/abs/pii/S1161030100000617
https://ewater.org.au/archive/crcch/archive/pubs/1000122.html
https://ewater.org.au/archive/crcch/archive/pubs/1000122.html
https://ewater.org.au/archive/crcch/archive/pubs/1000122.html
https://ewater.org.au/archive/crcch/archive/pubs/1000122.html
https://www.researchgate.net/publication/222658773_Slope_runoff_processes_and_flow_generation_in_a_subarctic_subalpine_catchment
https://www.researchgate.net/publication/222658773_Slope_runoff_processes_and_flow_generation_in_a_subarctic_subalpine_catchment
https://www.researchgate.net/publication/222658773_Slope_runoff_processes_and_flow_generation_in_a_subarctic_subalpine_catchment
https://www.researchgate.net/publication/222658773_Slope_runoff_processes_and_flow_generation_in_a_subarctic_subalpine_catchment
https://www.researchgate.net/publication/222658773_Slope_runoff_processes_and_flow_generation_in_a_subarctic_subalpine_catchment
https://www.sciencedirect.com/science/article/abs/pii/0341816295000312
https://www.sciencedirect.com/science/article/abs/pii/0341816295000312
https://www.sciencedirect.com/science/article/abs/pii/0341816295000312
https://www.sciencedirect.com/science/article/abs/pii/0341816295000312
https://www.sciencedirect.com/science/article/abs/pii/0341816295000312
https://www.sciencedirect.com/science/article/abs/pii/0341816295000312
https://www.sciencedirect.com/science/article/abs/pii/S0016706104000321
https://www.sciencedirect.com/science/article/abs/pii/S0016706104000321
https://www.sciencedirect.com/science/article/abs/pii/S0016706104000321
https://www.sciencedirect.com/science/article/abs/pii/S0016706104000321
https://www.sciencedirect.com/science/article/abs/pii/S0016706104000321
https://www.sciencedirect.com/science/article/abs/pii/S0016706104000321
https://www.sciencedirect.com/science/article/abs/pii/S0016706104000321
https://www.sciencedirect.com/science/article/abs/pii/S0016706104000321
https://www.researchgate.net/publication/257046957_On_the_Estimation_of_Surface_Runoff_through_a_New_Plot_Scale_Rainfall_Simulator_in_Sardinia_Italy
https://www.researchgate.net/publication/257046957_On_the_Estimation_of_Surface_Runoff_through_a_New_Plot_Scale_Rainfall_Simulator_in_Sardinia_Italy
https://www.researchgate.net/publication/257046957_On_the_Estimation_of_Surface_Runoff_through_a_New_Plot_Scale_Rainfall_Simulator_in_Sardinia_Italy
https://www.researchgate.net/publication/257046957_On_the_Estimation_of_Surface_Runoff_through_a_New_Plot_Scale_Rainfall_Simulator_in_Sardinia_Italy
https://www.researchgate.net/publication/257046957_On_the_Estimation_of_Surface_Runoff_through_a_New_Plot_Scale_Rainfall_Simulator_in_Sardinia_Italy
https://www.researchgate.net/publication/257046957_On_the_Estimation_of_Surface_Runoff_through_a_New_Plot_Scale_Rainfall_Simulator_in_Sardinia_Italy
https://www.researchgate.net/publication/257046957_On_the_Estimation_of_Surface_Runoff_through_a_New_Plot_Scale_Rainfall_Simulator_in_Sardinia_Italy
https://onlinelibrary.wiley.com/doi/abs/10.1002/esp.3290030406
https://onlinelibrary.wiley.com/doi/abs/10.1002/esp.3290030406
https://onlinelibrary.wiley.com/doi/abs/10.1002/esp.3290030406
https://onlinelibrary.wiley.com/doi/abs/10.1002/esp.3290030406
https://onlinelibrary.wiley.com/doi/abs/10.1002/esp.3290030406
https://onlinelibrary.wiley.com/doi/abs/10.1002/esp.3290030406
https://onlinelibrary.wiley.com/doi/abs/10.1002/esp.3290030406
https://onlinelibrary.wiley.com/doi/abs/10.1002/esp.3290030406
https://journal.gnest.org/node/6367
https://journal.gnest.org/node/6367
https://journal.gnest.org/node/6367
https://wmrj.areeo.ac.ir/article_118817_b07215f561f69f9ac018d1dd4fe2b6fa.pdf
https://wmrj.areeo.ac.ir/article_118817_b07215f561f69f9ac018d1dd4fe2b6fa.pdf
https://wmrj.areeo.ac.ir/article_118817_b07215f561f69f9ac018d1dd4fe2b6fa.pdf
https://wmrj.areeo.ac.ir/article_118817_b07215f561f69f9ac018d1dd4fe2b6fa.pdf
https://wmrj.areeo.ac.ir/article_118817_b07215f561f69f9ac018d1dd4fe2b6fa.pdf
https://wmrj.areeo.ac.ir/article_118817_b07215f561f69f9ac018d1dd4fe2b6fa.pdf
https://wmrj.areeo.ac.ir/article_118817_b07215f561f69f9ac018d1dd4fe2b6fa.pdf
https://wmrj.areeo.ac.ir/article_118817_b07215f561f69f9ac018d1dd4fe2b6fa.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0016706109000974
https://www.sciencedirect.com/science/article/abs/pii/S0016706109000974
https://www.sciencedirect.com/science/article/abs/pii/S0016706109000974
https://www.sciencedirect.com/science/article/abs/pii/S0016706109000974

o) Ko 9 brw

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hernandez-Daumas S. 2009.
Effects of land-use change on some
properties of tropical
example from southeast Mexico.
Geoderma 151: 87-97.
Giordanengo J. 2000. "Hydrologic
and soil removal and vegetation
M.Sc.thesis,
state university.
Henderson A. 2000. "II. 9. Ffg-
runoff threshold run off the mount

soils-an

reduction”, Colorado

of run off needed over an area to
initiate flooding is the
threshold.run.off.

Hoyos N. 2005. Spatial modeling of
soil erosion potential in a tropical
watershed of the colombian Andes.
Catena, 63: 85-108.

Jordan ] P. 1994. Spatial and
temporal variability of stormflow
generation processes on a Swiss
catchment, J. Hydrol., 153, 357 -
382.

Karnieli A, Ben-Asher J. 1993. A
daily runoff simulation in semi-
arid watersheds based on deficit
calculations. J. Hydrology 149: 9-
25.

Kartien D, N. Jan P, Jean R, Dirk H,
Mitiku M Bart, Seppe D. 2006. Run
slopes with restoring
vegetation: A case study from the
Tigray highlands, Ethiopia. ].
Hydrol., 331: 219 -241.
Kazman Z, Shainberg 1,
1983. Effect of low
exchangeable na and applied
phosphogypsum on infiltration rate of
various soils. soil science society of
american journal, 135: 184-192.
Kirkby M. 2001. Modeling the
interactions between soil surface
properties and water.
Catena 89-102.

Loague K. M, Gander G A. 1990. R-5
revisited. 1. spatial variability of
infiltration on a small rangeland

off on

Gal M.
levels of

Elsevier

22.

23.

24.

25

26.

27.

28.

29.

catchment, Wat. Resour. Res., 26,

957-971.

Mahdavi M. 1999. Applied
hydrology (Volume II), University
of tehran publications, Second
edition, 400 Pp.

Martinez M.1998. Factors
influencing surface runoff
generation in a mediteranean
semi-arid environment: Chicamo
watershed Spain. 12(5): 741-745.
Miller RW, Gardiner DT. 1998.

Soils in our environment. Eighth
edition, Prentice-hall Inc.c United
states of america, Pp: 75-81.

.Mir Hosseini S M, Shahabpour J,

Hadi Farpoor M. 2008.
Geochemical behavior of zingc,
Potassium and sodium in soil
against acid Rain Associated with
Sarcheshmeh Rafsanjan Copper
Smelter, Journal of Earth Sciences,
71: 161-166.

Morady H R, Saidian H. 2010.
Comparing the most important
factors in the erosion
sediment production in different
land Uses, Journal of
Environmental Science and
Engineering, 4: (11): 1-11.

Ponce VM, Shetty AV. 1995. A
conceptual model of catchments
water balance: 2 applications of
runoff and base flow modeling. J.
Hydrology 173:41-50.

Raeesiyan R. 2005. Investigation of
slope, soil moisture conditions and

and

land use in run off generation
time. Proceeding of 3rd erosion
and sediment national conference,

August 27-30, Tehran, Iran,
Pp:305-309.

Richson RJ. 1995. "Experiment
techniques for erosion studies:

Rainfall simulation”, phd lecture in

soil erosion control, institute of

water and environmental,

£1-0Y:(0Y) 10 1€+ .ol molio cwiige (i gy — cols doliduad


https://www.sciencedirect.com/science/article/abs/pii/S0016706109000974
https://www.sciencedirect.com/science/article/abs/pii/S0016706109000974
https://www.sciencedirect.com/science/article/abs/pii/S0016706109000974
https://www.sciencedirect.com/science/article/abs/pii/S0016706109000974
https://www.sciencedirect.com/science/article/abs/pii/S0016706109000974
https://fireecology.springeropen.com/articles/10.4996/fireecology.0802143
https://fireecology.springeropen.com/articles/10.4996/fireecology.0802143
https://fireecology.springeropen.com/articles/10.4996/fireecology.0802143
https://fireecology.springeropen.com/articles/10.4996/fireecology.0802143
http://www.nws.noaaa.gov/oh/nwrfs-man...ml
http://www.nws.noaaa.gov/oh/nwrfs-man...ml
http://www.nws.noaaa.gov/oh/nwrfs-man...ml
http://www.nws.noaaa.gov/oh/nwrfs-man...ml
http://www.nws.noaaa.gov/oh/nwrfs-man...ml
https://www.sciencedirect.com/science/article/abs/pii/S0341816205001116
https://www.sciencedirect.com/science/article/abs/pii/S0341816205001116
https://www.sciencedirect.com/science/article/abs/pii/S0341816205001116
https://www.sciencedirect.com/science/article/abs/pii/S0341816205001116
https://www.sciencedirect.com/science/article/abs/pii/0022169494901996
https://www.sciencedirect.com/science/article/abs/pii/0022169494901996
https://www.sciencedirect.com/science/article/abs/pii/0022169494901996
https://www.sciencedirect.com/science/article/abs/pii/0022169494901996
https://www.sciencedirect.com/science/article/abs/pii/0022169494901996
https://www.sciencedirect.com/science/article/abs/pii/002216949390096R
https://www.sciencedirect.com/science/article/abs/pii/002216949390096R
https://www.sciencedirect.com/science/article/abs/pii/002216949390096R
https://www.sciencedirect.com/science/article/abs/pii/002216949390096R
https://www.sciencedirect.com/science/article/abs/pii/002216949390096R
https://scialert.net/abstract/?doi=rjes.2009.193.201
https://scialert.net/abstract/?doi=rjes.2009.193.201
https://scialert.net/abstract/?doi=rjes.2009.193.201
https://scialert.net/abstract/?doi=rjes.2009.193.201
https://scialert.net/abstract/?doi=rjes.2009.193.201
https://scialert.net/abstract/?doi=rjes.2009.193.201
https://www.semanticscholar.org/paper/EFFECT-OF-LOW-LEVELS-OF-EXCHANGEABLE-SODIUM-AND-ON-Kazman-Shainberg/8e70a8a919c7066623884942528131a790a69a63
https://www.semanticscholar.org/paper/EFFECT-OF-LOW-LEVELS-OF-EXCHANGEABLE-SODIUM-AND-ON-Kazman-Shainberg/8e70a8a919c7066623884942528131a790a69a63
https://www.semanticscholar.org/paper/EFFECT-OF-LOW-LEVELS-OF-EXCHANGEABLE-SODIUM-AND-ON-Kazman-Shainberg/8e70a8a919c7066623884942528131a790a69a63
https://www.semanticscholar.org/paper/EFFECT-OF-LOW-LEVELS-OF-EXCHANGEABLE-SODIUM-AND-ON-Kazman-Shainberg/8e70a8a919c7066623884942528131a790a69a63
https://www.semanticscholar.org/paper/EFFECT-OF-LOW-LEVELS-OF-EXCHANGEABLE-SODIUM-AND-ON-Kazman-Shainberg/8e70a8a919c7066623884942528131a790a69a63
https://www.semanticscholar.org/paper/EFFECT-OF-LOW-LEVELS-OF-EXCHANGEABLE-SODIUM-AND-ON-Kazman-Shainberg/8e70a8a919c7066623884942528131a790a69a63
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.598.6783&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.598.6783&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.598.6783&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.598.6783&rep=rep1&type=pdf
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/WR026i005p00957
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/WR026i005p00957
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/WR026i005p00957
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/WR026i005p00957
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/WR026i005p00957
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1218221
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1218221
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1218221
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1218221
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1085%2819980430%2912%3A5%3C741%3A%3AAID-HYP622%3E3.0.CO%3B2-F
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1085%2819980430%2912%3A5%3C741%3A%3AAID-HYP622%3E3.0.CO%3B2-F
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1085%2819980430%2912%3A5%3C741%3A%3AAID-HYP622%3E3.0.CO%3B2-F
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1085%2819980430%2912%3A5%3C741%3A%3AAID-HYP622%3E3.0.CO%3B2-F
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1085%2819980430%2912%3A5%3C741%3A%3AAID-HYP622%3E3.0.CO%3B2-F
https://www.google.com/search?client=firefox-b-d&q=Miller+RW%2C+Gardiner+DT.+1998.+Soils+in+our+environment.+Eighth+edition%2C+Prentice-hall+Inc.%D8%8C+United+states+of+america%2C+Pp%3A+75-81.
https://www.google.com/search?client=firefox-b-d&q=Miller+RW%2C+Gardiner+DT.+1998.+Soils+in+our+environment.+Eighth+edition%2C+Prentice-hall+Inc.%D8%8C+United+states+of+america%2C+Pp%3A+75-81.
https://www.google.com/search?client=firefox-b-d&q=Miller+RW%2C+Gardiner+DT.+1998.+Soils+in+our+environment.+Eighth+edition%2C+Prentice-hall+Inc.%D8%8C+United+states+of+america%2C+Pp%3A+75-81.
https://www.google.com/search?client=firefox-b-d&q=Miller+RW%2C+Gardiner+DT.+1998.+Soils+in+our+environment.+Eighth+edition%2C+Prentice-hall+Inc.%D8%8C+United+states+of+america%2C+Pp%3A+75-81.
https://www.sid.ir/paper/32445/en
https://www.sid.ir/paper/32445/en
https://www.sid.ir/paper/32445/en
https://www.sid.ir/paper/32445/en
https://www.sid.ir/paper/32445/en
https://www.sid.ir/paper/32445/en
https://www.sid.ir/paper/32445/en
https://www.sid.ir/paper/32445/en
https://www.google.com/search?client=firefox-b-d&q=Morady+H+R%2C+Saidian+H.+2010.+Comparing+the+most+important+factors+in+the+erosion+and+sediment+production+in+different+land+Uses%2C+Journal+of+Environmental+Science+and+Engineering%2C+4%3A+%2811%29%3A+1-11.
https://www.google.com/search?client=firefox-b-d&q=Morady+H+R%2C+Saidian+H.+2010.+Comparing+the+most+important+factors+in+the+erosion+and+sediment+production+in+different+land+Uses%2C+Journal+of+Environmental+Science+and+Engineering%2C+4%3A+%2811%29%3A+1-11.
https://www.google.com/search?client=firefox-b-d&q=Morady+H+R%2C+Saidian+H.+2010.+Comparing+the+most+important+factors+in+the+erosion+and+sediment+production+in+different+land+Uses%2C+Journal+of+Environmental+Science+and+Engineering%2C+4%3A+%2811%29%3A+1-11.
https://www.google.com/search?client=firefox-b-d&q=Morady+H+R%2C+Saidian+H.+2010.+Comparing+the+most+important+factors+in+the+erosion+and+sediment+production+in+different+land+Uses%2C+Journal+of+Environmental+Science+and+Engineering%2C+4%3A+%2811%29%3A+1-11.
https://www.google.com/search?client=firefox-b-d&q=Morady+H+R%2C+Saidian+H.+2010.+Comparing+the+most+important+factors+in+the+erosion+and+sediment+production+in+different+land+Uses%2C+Journal+of+Environmental+Science+and+Engineering%2C+4%3A+%2811%29%3A+1-11.
https://www.google.com/search?client=firefox-b-d&q=Morady+H+R%2C+Saidian+H.+2010.+Comparing+the+most+important+factors+in+the+erosion+and+sediment+production+in+different+land+Uses%2C+Journal+of+Environmental+Science+and+Engineering%2C+4%3A+%2811%29%3A+1-11.
https://www.google.com/search?client=firefox-b-d&q=Morady+H+R%2C+Saidian+H.+2010.+Comparing+the+most+important+factors+in+the+erosion+and+sediment+production+in+different+land+Uses%2C+Journal+of+Environmental+Science+and+Engineering%2C+4%3A+%2811%29%3A+1-11.
https://www.sciencedirect.com/science/article/abs/pii/002216949502745B
https://www.sciencedirect.com/science/article/abs/pii/002216949502745B
https://www.sciencedirect.com/science/article/abs/pii/002216949502745B
https://www.sciencedirect.com/science/article/abs/pii/002216949502745B
https://www.sciencedirect.com/science/article/abs/pii/002216949502745B
https://www.google.com/search?client=firefox-b-d&q=Raeesiyan+R.+2005.+Investigation+of+slope%2C+soil+moisture+conditions+and+land+use+in+run+off+generation+time.+Proceeding+of+3rd+erosion+and+sediment+national+conference%2C+August+27-30%2C+Tehran%2C+Iran%2C+Pp%3A305-309.
https://www.google.com/search?client=firefox-b-d&q=Raeesiyan+R.+2005.+Investigation+of+slope%2C+soil+moisture+conditions+and+land+use+in+run+off+generation+time.+Proceeding+of+3rd+erosion+and+sediment+national+conference%2C+August+27-30%2C+Tehran%2C+Iran%2C+Pp%3A305-309.
https://www.google.com/search?client=firefox-b-d&q=Raeesiyan+R.+2005.+Investigation+of+slope%2C+soil+moisture+conditions+and+land+use+in+run+off+generation+time.+Proceeding+of+3rd+erosion+and+sediment+national+conference%2C+August+27-30%2C+Tehran%2C+Iran%2C+Pp%3A305-309.
https://www.google.com/search?client=firefox-b-d&q=Raeesiyan+R.+2005.+Investigation+of+slope%2C+soil+moisture+conditions+and+land+use+in+run+off+generation+time.+Proceeding+of+3rd+erosion+and+sediment+national+conference%2C+August+27-30%2C+Tehran%2C+Iran%2C+Pp%3A305-309.
https://www.google.com/search?client=firefox-b-d&q=Raeesiyan+R.+2005.+Investigation+of+slope%2C+soil+moisture+conditions+and+land+use+in+run+off+generation+time.+Proceeding+of+3rd+erosion+and+sediment+national+conference%2C+August+27-30%2C+Tehran%2C+Iran%2C+Pp%3A305-309.
https://www.google.com/search?client=firefox-b-d&q=Raeesiyan+R.+2005.+Investigation+of+slope%2C+soil+moisture+conditions+and+land+use+in+run+off+generation+time.+Proceeding+of+3rd+erosion+and+sediment+national+conference%2C+August+27-30%2C+Tehran%2C+Iran%2C+Pp%3A305-309.
https://www.google.com/search?client=firefox-b-d&q=Raeesiyan+R.+2005.+Investigation+of+slope%2C+soil+moisture+conditions+and+land+use+in+run+off+generation+time.+Proceeding+of+3rd+erosion+and+sediment+national+conference%2C+August+27-30%2C+Tehran%2C+Iran%2C+Pp%3A305-309.
https://www.researchgate.net/publication/242428430_Experimental_techniques_for_erosion_studies_rainfall_simulation
https://www.researchgate.net/publication/242428430_Experimental_techniques_for_erosion_studies_rainfall_simulation
https://www.researchgate.net/publication/242428430_Experimental_techniques_for_erosion_studies_rainfall_simulation
https://www.researchgate.net/publication/242428430_Experimental_techniques_for_erosion_studies_rainfall_simulation
https://www.researchgate.net/publication/242428430_Experimental_techniques_for_erosion_studies_rainfall_simulation

Sl g o)l ol aiols (Lol (sl Caa Sl s )3 Hgo Jolse (2 o dummlie

30.

31.

32.

33.

34.

35.

36.

37.

£1-0Y:(0Y) 10 1€+ .ol polio cwiige (o9 — cols doliduad

granfield university at silsoe,
Bedford shire, uk, 49 Pp.

Saeediyan H, Moradi HR. 2010.
Investigation on some of soil

indices and land uses in gachsaran
formation deposits using multiple
regression, Watershed
Management Research (Pajouhesh
& Sazandegi) No 90 pp: 78-86.
Saeidian, H. Moradi, H. feyznia, S.
Bahramifar, N. 2014. The effect of
acid changes its
concentration on erodibility in
Aghajari formation (Case
part of the Margha watershed in
[ze city). Journal of Watershed
researches. Number 101, 101-112.
Sharafi F, Safarpour S, Ayoubzadeh
SA, Vakilpour J. 2004. An
investigation of factors affecting
runoff generation in arid and semi-
arid area using
rainfall runoff data.
Natural Res., 57: 33-45.
Singh P. 1998. Hydrologic systems
(Volume 1 &II) hall,
Englwood cliffs new jersey, 320
Pp.

34. Tellvarie A. 1996. Simplified
hydrology model, institute Top of
the
rangelands research, First edition
118 Pp.

Wilcox BP, Wood MK. 1986. "A
hand portable single
rainfall simulator designed for use
on steep slopes”,]. range
management, 39(4): 375 - 377.
Wischmeier WH, Mannering ]JV.
1969. Relation of soil properties to
its erodibility, Soil
Society. America. Proceeding, 33:
131-136.

Yair A, 1985. Runoff
generation in raid and semi-arid
zones, in Anderson, M.G. and Burt,

variable

rain and

study:

simulation and
Iranian J.

Prentice

Document of forests and

nozzle

science.

lavee H.

38.

39.

T.P. (Eds), Hydrological forecasing.
Wiley, chichester. Pp 183-220.
Yang MY, Tian JL, Liu PL. 2005.
Investigating the spatial
distribution of soil erosion and
deposition in a small catchment on
the Loess Plateau of China using
137Cs. Soil and tillage research,
83(3):121-128.

ZareKhormizi M, Najafinejad A,
Nora N, Kavian A. 2011. Effect of
slope and soil properties on soil
runoff using
simulator, Chehel chai watershed,
Golestan province, Journal of soil
and water conservation research,
19 (2): 178-185.

and loss rain


https://www.researchgate.net/publication/242428430_Experimental_techniques_for_erosion_studies_rainfall_simulation
https://www.researchgate.net/publication/242428430_Experimental_techniques_for_erosion_studies_rainfall_simulation
https://www.sid.ir/paper/200667/en
https://www.sid.ir/paper/200667/en
https://www.sid.ir/paper/200667/en
https://www.sid.ir/paper/200667/en
https://www.sid.ir/paper/200667/en
https://www.sid.ir/paper/200667/en
https://www.sid.ir/paper/200667/en
https://jrwm.ut.ac.ir/article_85235.html?lang=en
https://jrwm.ut.ac.ir/article_85235.html?lang=en
https://jrwm.ut.ac.ir/article_85235.html?lang=en
https://jrwm.ut.ac.ir/article_85235.html?lang=en
https://jrwm.ut.ac.ir/article_85235.html?lang=en
https://jrwm.ut.ac.ir/article_85235.html?lang=en
https://jrwm.ut.ac.ir/article_85235.html?lang=en
https://jrwm.ut.ac.ir/article_85235.html?lang=en
https://www.sid.ir/paper/22828/en
https://www.sid.ir/paper/22828/en
https://www.sid.ir/paper/22828/en
https://www.sid.ir/paper/22828/en
https://www.sid.ir/paper/22828/en
https://www.sid.ir/paper/22828/en
https://www.sid.ir/paper/22828/en
https://www.amazon.com/Hydrologic-Systems-Rainfall-Runoff-Vijay-Singh/dp/0134480511
https://www.amazon.com/Hydrologic-Systems-Rainfall-Runoff-Vijay-Singh/dp/0134480511
https://www.amazon.com/Hydrologic-Systems-Rainfall-Runoff-Vijay-Singh/dp/0134480511
https://www.amazon.com/Hydrologic-Systems-Rainfall-Runoff-Vijay-Singh/dp/0134480511
https://www.google.com/search?client=firefox-b-d&q=Tellvarie+A.+1996.+Simplified+hydrology+model%2C+institute+Top+of+the+Document+of+forests+and+rangelands+research%2C+First+edition+118+Pp.
https://www.google.com/search?client=firefox-b-d&q=Tellvarie+A.+1996.+Simplified+hydrology+model%2C+institute+Top+of+the+Document+of+forests+and+rangelands+research%2C+First+edition+118+Pp.
https://www.google.com/search?client=firefox-b-d&q=Tellvarie+A.+1996.+Simplified+hydrology+model%2C+institute+Top+of+the+Document+of+forests+and+rangelands+research%2C+First+edition+118+Pp.
https://www.google.com/search?client=firefox-b-d&q=Tellvarie+A.+1996.+Simplified+hydrology+model%2C+institute+Top+of+the+Document+of+forests+and+rangelands+research%2C+First+edition+118+Pp.
https://www.google.com/search?client=firefox-b-d&q=Tellvarie+A.+1996.+Simplified+hydrology+model%2C+institute+Top+of+the+Document+of+forests+and+rangelands+research%2C+First+edition+118+Pp.
https://jrwm.ut.ac.ir/m/article_85235.html?lang=en
https://jrwm.ut.ac.ir/m/article_85235.html?lang=en
https://jrwm.ut.ac.ir/m/article_85235.html?lang=en
https://jrwm.ut.ac.ir/m/article_85235.html?lang=en
https://jrwm.ut.ac.ir/m/article_85235.html?lang=en
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj1969.03615995003300010035x
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj1969.03615995003300010035x
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj1969.03615995003300010035x
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj1969.03615995003300010035x
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj1969.03615995003300010035x
https://www.google.com/search?client=firefox-b-d&q=Yair+A%2C+lavee+H.+1985.+Runoff+generation+in+raid+and+semi-arid+zones%2C+in+Anderson%2C+M.G.+and+Burt%2C+T.P.+%28Eds%29%2C+Hydrological+forecasing.+Wiley%2C+chichester.+Pp+183-220.
https://www.google.com/search?client=firefox-b-d&q=Yair+A%2C+lavee+H.+1985.+Runoff+generation+in+raid+and+semi-arid+zones%2C+in+Anderson%2C+M.G.+and+Burt%2C+T.P.+%28Eds%29%2C+Hydrological+forecasing.+Wiley%2C+chichester.+Pp+183-220.
https://www.google.com/search?client=firefox-b-d&q=Yair+A%2C+lavee+H.+1985.+Runoff+generation+in+raid+and+semi-arid+zones%2C+in+Anderson%2C+M.G.+and+Burt%2C+T.P.+%28Eds%29%2C+Hydrological+forecasing.+Wiley%2C+chichester.+Pp+183-220.
https://www.google.com/search?client=firefox-b-d&q=Yair+A%2C+lavee+H.+1985.+Runoff+generation+in+raid+and+semi-arid+zones%2C+in+Anderson%2C+M.G.+and+Burt%2C+T.P.+%28Eds%29%2C+Hydrological+forecasing.+Wiley%2C+chichester.+Pp+183-220.
https://www.google.com/search?client=firefox-b-d&q=Yair+A%2C+lavee+H.+1985.+Runoff+generation+in+raid+and+semi-arid+zones%2C+in+Anderson%2C+M.G.+and+Burt%2C+T.P.+%28Eds%29%2C+Hydrological+forecasing.+Wiley%2C+chichester.+Pp+183-220.
https://www.google.com/search?client=firefox-b-d&q=Yang+MY%2C+Tian+JL%2C+Liu+PL.+2005.+Investigating+the+spatial+distribution+of+soil+erosion+and+deposition+in+a+small+catchment+on+the+Loess+Plateau+of+China+using+137Cs.+Soil+and+tillage+research%2C+83%283%29%3A+121-128.
https://www.google.com/search?client=firefox-b-d&q=Yang+MY%2C+Tian+JL%2C+Liu+PL.+2005.+Investigating+the+spatial+distribution+of+soil+erosion+and+deposition+in+a+small+catchment+on+the+Loess+Plateau+of+China+using+137Cs.+Soil+and+tillage+research%2C+83%283%29%3A+121-128.
https://www.google.com/search?client=firefox-b-d&q=Yang+MY%2C+Tian+JL%2C+Liu+PL.+2005.+Investigating+the+spatial+distribution+of+soil+erosion+and+deposition+in+a+small+catchment+on+the+Loess+Plateau+of+China+using+137Cs.+Soil+and+tillage+research%2C+83%283%29%3A+121-128.
https://www.google.com/search?client=firefox-b-d&q=Yang+MY%2C+Tian+JL%2C+Liu+PL.+2005.+Investigating+the+spatial+distribution+of+soil+erosion+and+deposition+in+a+small+catchment+on+the+Loess+Plateau+of+China+using+137Cs.+Soil+and+tillage+research%2C+83%283%29%3A+121-128.
https://www.google.com/search?client=firefox-b-d&q=Yang+MY%2C+Tian+JL%2C+Liu+PL.+2005.+Investigating+the+spatial+distribution+of+soil+erosion+and+deposition+in+a+small+catchment+on+the+Loess+Plateau+of+China+using+137Cs.+Soil+and+tillage+research%2C+83%283%29%3A+121-128.
https://www.google.com/search?client=firefox-b-d&q=Yang+MY%2C+Tian+JL%2C+Liu+PL.+2005.+Investigating+the+spatial+distribution+of+soil+erosion+and+deposition+in+a+small+catchment+on+the+Loess+Plateau+of+China+using+137Cs.+Soil+and+tillage+research%2C+83%283%29%3A+121-128.
https://www.google.com/search?client=firefox-b-d&q=Yang+MY%2C+Tian+JL%2C+Liu+PL.+2005.+Investigating+the+spatial+distribution+of+soil+erosion+and+deposition+in+a+small+catchment+on+the+Loess+Plateau+of+China+using+137Cs.+Soil+and+tillage+research%2C+83%283%29%3A+121-128.

