[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1400.12.24.17.4 ]

[ DOI: 10.52547/jwmr.12.24.182 ]

VAY Voo i) g b IVF o)l /omdjlgd Jlo ul 0jgn o pde dolitingy

il o @l 5 (555U ool o1l "‘:w.hg).’ Je"

35l 059 Cupte caliiingsy

23 (201)) 3 Slilyy 9 S 8,08 2 (SW)b G g s Grale O 5T (ow) 2
(Ol (3l sl 923 (2211 253,190 anllao)

THle oleal 5 "l L, ¢ lh e

Ohiel «lidos lojls deslig: 5 4glSaS il (b i g (55,5l Shjsel 9 Slasios 3 pe (g 055l 5 gl dn i Cliios 5 shmgly okl -)
(khazayi64@gmail.com : Jgguws ol g) )|yl cdanlyig o 416lS0S «(5j)sliS gugyi g
) Ol el «83,3US @ 5 Ubigel liios lojls (s bzl 9 S cbilis 0aSiinggy okl ¥
OPigel Wl lojl denlrg § 49kSeS Gl (b @l 5 (5509liS GBigel § Sl 30 s 033l 5 Bl o i Sliind S (g Slolil Y
Olnl eonlig 5 @skSeS sigliS sy 5
WAANWA ik dnb YRV il b
VAY BOAY e

by 205>

e e | S gl ysbodr oS sz 033lnS ot w2 (oSl )00 )18 waad Sl d (0 pme 3 ol 3 & sl ) (S 1AM g dosde
#8103 0593 el Alosd oy ol g0 g 03,805 (ol nl & ol (b (ol yd & Gloj o Fslas 2Bl S G 9 aailedg) e,
O L 1 (o)l 0l 5 0392 oy ol B sl LS ol joed 023 (6559LS” (LBl oy S sl (S)L 0)93 b Bolaa ] ble
9 Uilawyd (lime p olite (glacandyd (Sa)l s lbcid ()18 ,50 e )y il Buind 1 Bua cplpls wcal (65,0liS” I adlaie oy
ilon dexlngr g gkSeS il )3 OhluaS e jaed slalies 5> Uy,

L byl “;u.;)?!ulf Sl ohb 5 eolitnl b o o0 glodl dalaie S pdass lal ‘u;b"Lo)"i plil (gl o & ilwoslol sokaie 4 :La,‘_,;'s” 9 3lg0
5 4355 9 iulojl 3y50 ,1S0 Jlea b jled & ccady opy 03,5 ol Moy YO 5 MY F Cad dw ) el e e VY0 5 SF XY o
J)Lo‘ ;,L-L"U 9 4;):>u ArYSIY Lﬁ)ﬁlé‘) )l = A oald JLQ.;‘ DKM..;LA)‘ L 9 d)f‘é"’ uo9m.‘>m L_QB).Io )‘ odlaiwl \J Doy 9 ul}‘j) gd)s )I)S JJ.’?U
ez Jelse b a5 ) 5 p5Y (sl e 285 plosl (S35 igefl 5 ully 4325 b9, 9 SPSS Jljble s eslitel b guy 5 U,
A PL’?UI C9wy 9 Sk “TJ‘ uo.:.f )st Aw._{LA))S “TJ\.Jlﬁ)

Canl Giloyd 5 Gllgy Glie » cad dopd 5 (SH)L s (P<-/+0) Jbgre Il jl Sk adlas 3y50 (slajyiell (uSilo duslio A8l
4 Joy)a CJLJ ),Jlfl Cuol ol gy g gl}b) ul)«n Bhl d)f‘)‘. \1A% 9 Y/Y ‘)Z)l)ﬁl Cuw Jwo)yd 5o A Cowd o yd YO cud 9 Cawl 0l Cgwy
& Cawl ) Sl iy 0550 sloddlie b g (S ud Ol ks duslie s snlie Cigwy (g g u]ak— Ol 3D s ime Coles el
Canad 045 (6 y9lgen Sliguy 1D ol 9 528 S (Yl5se & (gyebdy Cunl (o35 Jols ials g olie dlgs Joo o S Linlo 3 @l gl saims lis
Lol 04308yt SB 4

W5 p bt Wb RSy b piSany 2 g Jite ©yp0u Sk Sb ppmen g ad 20> g nl @l bl 16 5 Ao
polie p> L uf.\s)b Gad &S ol LS gy clale 4 bayye pols U1 laily C)Jo L‘)g_l 5 odlawl 590 G;‘;ila)'\ s S 5 Ggwy g Sl
us)f ,\m|9> Lg)w.u u.l.w)d uU9) uwl)s‘ ‘.\al.o.: LL) w}‘)ﬁl u..w <\>).tb L)J‘)JLJ gy o)y \Y ;' dL&:M )‘ )Lw M)) Yo w

by (b jlwdnds «bly) ljend Dy 1 g0lS" sLdol4

doddo

st o cunl Gl JSbe S SB e e
S5l Sl S e e ) Sy ol glbe s
b ded)l gl bas jelaedy S islu,s
(V) 295000 slades Sl (554!

Kbty 5 Kis Golie 11,08 3 oyl 555 3
325 9 2l Ol @ les sl d92g 5 5 Olen
5 1955 opl 45 3 015 el oySl 5 5l sla o058 i)
Al Sy ol ple Gl YLl el
PGV e gV e yedS 53 ialed (e bawgie
irbo s el Gl 4 s b 45 1o Jbo > U
5 3 30l55 5 3)luks VEISE 51N Jolas 108 YL
(VF) cond (YL s 05,

L8 Gibod (oyme )3 (lnl 3 & L) i S
s jobods oS Wiud 035lieS H0cd w2d (o)) 315 1,8

5 Sl Cumex a3 U o cul gl gl

& o) 0 gaw b gl | b (slaoslinl
P SB g Ol plie a5 gysbar osd  gglae e Yy
01235 gdly p2le5 3,90 lie b Jl ey 11 el g
ol 5 o oyl 5 Sy ol Lo ylse (V+) Cad
s 4 ol gblie jiie das j SiS day g S
9 Sl o & uimamsS] (Vb (SiS  Comlus
S Sl 3 bl e 3. (V0) wlie J bl
P B Mg g (655liS aetan s Cane (p inke
9 b Glpgtan pn oy%e Gt &S cwl e
Jsb 3 SB sl d di a (A) 3,15 sl &3 ko o5
S8 dba 3l gladle > Jy sl ey )b
a4 S Jileyd ojggel ol adly il o)) canlel
oty o) Sl gl i g gl sl sls e


http://dx.doi.org/10.52547/jwmr.12.24.182
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.17.4
https://jwmr.sanru.ac.ir/article-1-1113-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1400.12.24.17.4 ]

[ DOI: 10.52547/jwmr.12.24.182 ]

VAY

23,5 o S s ol Sygod Moy Ve g s
& Cul Cuadly cpl oaimd )l sliol » cud wlib ald
aS oy 18 ko> VY YL s dabs > liwl wsya V-
b &S aibie ool o ol 8T s s 5 Sk
21 e ) Lol ol s o3 Syl GoSly & 2258
e plsl bl (el a4y W g0 03] pd ud S
oo Gl 3 1) ol cud 5 Sk s il oS
43 )18 (qwy 050 il slajliens gilols ials
Caol Hlye5 5 oYL Cuenl

M wyp W ool Cligos daly cpen )
» (V) bl g deme sl sl by, 5 o,
9 Sllyy Mgy (LS Jhds lgl s Ol (Slaslllas
G b ond amals S S 0 5 SB ey
48 cdle L S by P. halepensis
S. SPINOSUM &S Bl Ly wy0 ibgy S. SPINOSUM
booad bR )l S 5 =hy el sl
b U0k £989 3l dm (mpe e B0 Sl 5l ool
5 Slloy algr as oy lis gols aly HIB Ly D90 1y
Gl 0395 (6,5 gxe BB gl)l> o 6,8 elil 13 Cigm,
b e sy lass 5 JSin sl o8 canl b i ol
a Obly, e cpsieS sl S, spinosum 48 culle
Orapd ol 039y yio dio VY o VoA ko b i
e (K2 (Sl las 4 s 00l ;K> jles 5o
wly ol (oo YY) (g JB lise 4 Ul
Lol

Flie SIS ket (g b (V) )0 5 il
sl ojex > Sllyy gopd ploj p SB Clav I (S
S olge s S Glao g a8 o Lt ol S
by SUlyy g9y oloj b SS9 sl Sy 2 0gMe
2 SUlyy g9p8 Gloj (e Sl 0 Cute (Stunen
oYL L agl Ve dgds 0 oy doy FY sl
i Egemmo 1 Wb (£ So0jll (1uoyd 0/A) T slge 2oy
lite 4 Cond Uy £9yd (loj oS ol Lt gl
b Bl o)l sl asl b gxe Cawlus | Jaoro
sloaishy > ld om oy bd Gl p (SH)b
5 o 5l 51 (Sl (1F) Sad 5 (2 g s
o9 Sbd Ghlep gl (SHL CAb pdtes
Glylad 5y05 4 3l o Sl sl & 1 o) )l
SB o (603985 g0 YUV ials coge ol
oszpen Moo GRIE Giiled olie s 3 g os
L).»L»)s drwgd G ‘_SAJ)L. LN uL\M) La:cj CJLJ
e W=¥ bl oy (s> VP08 o b )l
5 O S b e ey YWV 4 Ll sk
S by S o B b gy 3 (1) s
9 b Olie et bl 4 (S Glleyd yialS )
s I L8 Sgo i dinges il ialp
laced ) g9o9e (nl & wlee G135 Gibe b (e
&S b ols L:zsol s ._\;Sun I oyt dged AT
bodwlie ) Vb gej pde b bajliass 5 lolsils

dlo pleal g 0l Loy (2l aome

Bl J8 ojle g Balhdg) Cgu wre @lie I (S
Cusl HiSa yades Vo dgas 3 il slayliesd S coline
359 sbcad w2 Sl mdaw I B8 cleMbl Jg (YY)
» K g @he @l 5 b bylies I (ol )0
09k > sy @bl ) cudy laalb
Ol yd & s calise LY 4 g lodd sloo] (gaieSw
& ooy oo S gt il s o
gaw ol & cul (ol (o)) ool 3 by
4 (V%) 29800 J3U oaislud sl 9 2,15 3929 (e
Sloj U cudS S o3ed ds o d (3] )3 i
Oygody 0dd by (LSl L 035 (B L) olS jen oS
Al e 1yl 1y Gl yids i)

ol g SBphled bl S
).\ol.\.—c JL‘L.JI 9 odilo L>).J Sk d)9)b U).\B—s Ls):kl‘ob
ol 4 ey 9 jaud (g0 dex 5l I olge 5 alie
2 el g pied (o9t (S e olS slp (6y908
Sob pln Vgl SB 4 cons asl lolep SB
w4 0 S g Gl sdes Cuewd (YY) Ml o
ey JB ke (o Giule cplple 35l )5 S
oaals !l WS o Jos 295 ol)Aszg Iy Gwsesd g jl
9 Hud () polie plo g Jlolge 05 oS g
WY 5l 5 S V) 29000 obS 23 (sl Sl 3590 (el
Vi S P 6 S e 3 ol i
B 2 2l waly oSS Ve BV g jaud o SelS VU
sobd 4Bl Jhalws Lol > SB o daw S
il o5 by p SekS N0/ BN+ el b Sl
S ik ol 2alS (3) J e e 5 V)
My sy e Sl g ady) Ges S el )

& Cusl gy 2ol (l Gl Sl S (S
le.a:u‘ 9 4_'>L:).) cdélﬁ.)s) u‘ P e ul).:‘ o J.slyum
NO; O ygody (59,0 c.s"?““”“"i 0les Cround ..).))f Lfl>l”"
9 039 Jua.w Sk ub) L NH4 45‘_5.]5).) J)ﬁfuﬁ O )gu0
lr g (F) 2550 )8 alg> &Y (o )3 35 W)
Ol 5 SB- Joloxo )3 (SIS ojlsley ()59 5t S99 (29!
ol L5 eady ) dilato I 50l 4 Ol S >

Cygods (aw llyy 53 ey ol p e
e (53 il  Jao 35 oy 3 ol 5 Jgbns
o 48 039y (I IS5 4y 0lge ol odes o 130,50 ]
35503 (S g wleiie s bp (Jolgw 4 (e ]
NO sl 4 ol Jsl ojgps <8y Han slael,

5 kS gliwl )3 ctS ;5 golaw (Sl 9 @9
S i VSV e 514 el ] §) Sl 55 den ]y
bl 2w Oypodr Glie nl e Ve el (e


http://jwmr.sanru.ac.ir/article-1-652-fa.pdf
http://jwmr.sanru.ac.ir/article-1-652-fa.pdf
http://jwmr.sanru.ac.ir/article-1-652-fa.pdf
http://jwmr.sanru.ac.ir/article-1-652-fa.html
http://jwmr.sanru.ac.ir/article-1-652-fa.html
http://dx.doi.org/10.52547/jwmr.12.24.182
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.17.4
https://jwmr.sanru.ac.ir/article-1-1113-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1400.12.24.17.4 ]

[ DOI: 10.52547/jwmr.12.24.182 ]

Ao gloil 5 Sl Loy o ljs aiome

VAN (ul)l.qu ul.u.u)e(«:: 2 ‘;ol)l 1890 4;JUa.o) 22 uvl)l 2 g,)l}b)} Sk ME))M » U?Ju)b uM5 wu L;Lmd.ajéa u‘).\\ W

aw byl 055903 Do) sl jd jio Lo VYo g A SF XY
P g 40,8 bl woy YO 9 W Lid il atb
e 1) (raw Sllgy g 358 (i psde slacud
Ay i o)) bt 0,8 (g ySejlul e e YOXYO &S
g el 0 e duo Vo a5l i (SW)L cud o oS
Gupd 9 98 huwgle GAS o3 V0 d9a> I Gl b
Yl g piaS b Sy b dre jsbody (xlaw CUly) laugie
25 (V) oy 5 el 5 (W) ghlen 5 (Ko b
IS Gnleyd adlas jslaeas 05 sla iagh
(YD) oylSan g acly 153905 o3liol Cawygials Loyl
P8 g S (oS5 g oSl S plys OISy polaieds
Slul b alS @) ajled mud s SB 4 Ol s,
5 obly,y a8 oy lis )l gl .b5dges @lasl VB ;5 V/0
D92 51y bolad (69 (65,95 5l 5SS )5 ply

Bl 4 ey S osde disde &S jslailes
2 P Jelse (ow)p Cusal 4 ol bl slaingg
oLl ol Copde g (ilwyd JpS jolateds 0y g 5L
ilodges

Olwged @3 (555liS (L2l 1 (orwy S0

Sl (ol alyd g 039y s il sy o jlucS
crge plabod ggdy cnlply Cunl (55,5liS" il adlaia (]
OigliS Sl ol @ 9 2 ol 0B om )
Oliee wyy ol Gaios l Can gy oyl 5l .u»l%
Oyl sbajlies > Sl g halep ol
Al oo danlyg g sk SeS il )3 o lueS

B yg) 9 dlge
0592 1yl dilaie (S 59)sST baal ol

S o bylyd g cud g (Sl o)l8 AdE )y b
g 03yuS 5 md blie d92g 9 (gwyiwd Cusbye sl
Ol ey e o3ljplol adlaio )3 (glde)jo gy wady
42,83 OY g 4o O+ Slasuin b bl mle jl ol)luas
iz (oye 4B WA 5 a2 Yeog oldle sk
() JS8) 03,5 Gl den g g 45l SeS

Be il w05 ey Glde b g S5 s S
Jw o SB ioluyd gaopd A g Ollgy Bes (gduo)pd
Oidy bl g Lol (hngh cnl ) (iores M35 o
ol pslaieds )l g Fhe Sal) plyea alS
5 Sl .l 0 Aoy 3L i b sladioly o ol yd
Joo o 1) b g S5k 0 b (1) e
Sk glaons sl 58 dwlie 5 (qw)p 3)90 09w,
3 ombeil ol ohl jledws ofied by oad sl
50 e dbul glacad 9 4dBd y e i VIO L /A
S om S lSdimgh sl Moy YRS LYY
390 Jalo g3 pp &5 widges pMel gl Jlowi g o0
Cadyls e poaiely Cud g (SUHL Gl e adlllas
b Sl L)l palns 5 Custa A6 ol oy Jo>
A s bl bt sl edgr dield b 3l i (SH)L
2oy g (SH)b oud Sl (wb plgisar Jo bl oS
Joo cudls Jg (NSE=+/V0 R*=+/A¥) cuul o
Caol 039 J ol & s iyl Gad & g,
by jocud sladald 3 (glddyy Gioloyd p pud <l
oS onl (85 13 oy 390 (V1) o)Sen 5 S
odpwy plodl 4 ax D YO o Ve VO N o glacwd )
it olizn 2t G 555 o) Kiimgy ol
ey Ve N0 cud g 035 (b))l ibiene 9 Custe |,
b g CudS Cusgion Jlosl Cua Slou cud Gy
wor b (M) ohlses 5 (Bolo 5o olpl 3 3505 el
Sl ) 5 (o Ol (lg) 2 cud a9 20
e losd S i aj 0 ilefl o8
A e (05 S a8 0 L ol Lidged ealitul
oo 4 ool Cawl aLsl (P<+/+¥) o eyl Uy,
sl 0390 G 3l eS8 0bj cud g9y < oy
sboolo > Cax Sl g Waole I (S 5> cud Sl wizen
Apgde Cusl 039 (PSH/40) Jd dme gy (59 50D
2l SB @il p awlis jgates; (V) o)Sen
w5 ool (s jlodesd olSed 5 o) bl Syl
Gl e 1 walil g cand e yle aisly Sl &S wizB S
5 Sy aile bise WS g5 sl Sk
9 358y b (405 ¢ SUHL was bl (A) ) K
3 Cawygials Ll jlednds j eslitl b 1) (odaw S,
NR eeop 9o olidS Gl AN adlate sl )ljemd
slcas 9 4add V0 Gle a4 gl jelaie cpay sl


http://dx.doi.org/10.52547/jwmr.12.24.182
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.17.4
https://jwmr.sanru.ac.ir/article-1-1113-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1400.12.24.17.4 ]

[ DOI: 10.52547/jwmr.12.24.182 ]

YA

i B B i ) g

oo dy9e ddlaie (Sl 5l S 5 @l S5 0)lale pgai @ld —) S

aJLp olﬁl g oly L, ‘Lﬂl)& RV

Voo i) g b IVF o)l /omdjlgd Jlo ul 0jgn o pde dolitingy

e

Figure 1. Location Map, Google Earth satellite image and photos of studied region lands
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Table 1. Experimental treatments used in this study
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Figure 2. Stages of land preparation and rainfall simulator
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Figure 3. Laboratory samples of runoff (right picture) and sediment (left picture)
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Table 2. The Results of runoff and erosion in different intensities and slopes
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Figure 4. Results of Duncan test of runoff comparison in different intensities and slopes
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Table 3. Results of variance analysis slope and intensity and their interaction effects on runoff and sediment
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Figure 5. Average amount of runoff and sediment by Duncan method for different intensities and slopes
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Table 4. The amount of nutrients in water and runoff in different treatments in Gachsaran region

ey (g cale S o clale possel pr ke s g chle s £

(3 2 p Sk (3 2 p S ke) (3 2 pSke) (3 2 p S ke) e
y-/ay o/-0 . WA bl
Yy ooy AN bypas o

|)L.M><5 adlais Bel i dl!b)‘.o.u P Pewy 9 Sk » u;l.)..c /“oL.c l)..n -0 J9J.>
Table 5. The amount of nutrients in soil and sediment in different treatments in Gachsaran region
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Extended Abstract

Introduction and Objective: Low efficient sloping rainfed lands are one of land uses being
exposed to severe erosion in Iran which is definitely one of important sediment sources for
rivers and reservoirs. These lands are most sensitive to erosion while being plowed and fallow.
This period in most regions of Iran coincides with the rainy season. A large part of rainfed
agricultural lands of Gachsaran city is much erodible while the income of many residents of this
area is from agriculture. Therefore, the aim of this study is to investigate the impact of various
rainfall intensities in different slopes on the amount of erosion and runoff in rainfed lands of
Gachsaran city in Kohgiluyeh & Boyerahmad Province.

Material and Methods: First, the soil surface was saturated in order to prepare the environment
for the experiment. Then, rainfall intensities of 33, 64 and 110 mmh™ on three slopes of 6, 12
and 25% were generated using a rainfall simulator. Therefore, nine treatments with four
replications were analyzed. Runoff and sediment were collected using special containers and
transferred to the laboratory. After data collection, statistical analyses of runoff and sediment
were conducted by SPSS software and analysis of variance method along with Duncan test. The
other analyses were also accomplished in terms of the effect of factors on the amount of runoff,
sediment, quality elements of water, soil and sediment.

Results: Comparison of mean of the studied parameters showed significant (p<0.05) effect of
rainfall intensity and slope percentage on the amount of runoff and sediment; so that, the rainfall
intensity of 110 mmh™ caused runoff and sediment 4 and 1.7 times higher than the 33 mmh™.
Also, the slope 25% caused runoff and sediment 2.3 and 1.7 times higher than the 6% on the
three measured slopes. Comparison of the results of rainfall intensity and slope impact on the
studied components indicated that rainfall intensity has a more considerable impact than the
slope percent, on the amount of runoff and sediment. Also, measuring the amount of nutrients in
soil and sediment indicated the impact of soil erosion on nutrient transport and reducing
fertility; so that, higher amount of carbon, phosphorus and potassium in the collected sediments
than the soil.

Conclusion: According to the results, slope percent and rainfall intensity have a significant
effect on runoff and sediment production independently and in interaction with each other, in
the experimental plots. Based on the result analysis of sediment concentration, only high
amounts of rainfall intensity affect sediment concentration and weight of sediment. Moreover,
increase of slope caused amount, volume and runoff coefficient; but this increase of runoff in
the slope of 25% was much higher than the slopes of 6 and 12%. So, as the slope increases, the
runoff will also increase.

Keywords: Dry land, Erosion, Plot, Runoff, Simulator
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