[ Downloaded from jwmr.sanru.ac.ir on 2026-04-20 ]

WAY il 5 5lee VY o)l /nas o el s> e aslismgy

i b e 5 (5558 pole olSiil

il e ol yd (6113 (SBAT s 53 (652)55 £95 9 et Candge LU
Syl dgds g S Cllb cu po U S

T s e 9yl ol e sl 315 dilsy

(r_nejadasadi @yah00.cOm : Jygus odium 55) lmimdy (ze) pas Jg ol&iils «SB pole ws)) i IS s gal yisls -
Oledl oy mlio o ppde dunhe =Y
Gbrad) (z5) pas Jy oRul (S psle 05,5 sliwl -¥
WAS/ VIR 2ol go b WAD/Y /-8t s o,

oS>
Gmome Lid bl yiaies 3 b S ptmnssST (gl IS5 Slotalyy U olpod 51,5 Jubno S5 5 (Mams (relas b
GERo3s crl g3 ol Baledg, O Glib 5 f 9 Sy b (e SNl EoBy (ol bl (ol Jelge 51 oS dgud o0
Ol 1 W oy 09 UsS (521 A b (albad )3 U5 (e (a8 £9389 12 (S 2)1 £99 9 e CannBigo Cupod]
589 Jloin! (5 o) 45 G WL 33 o5 ) € pond A 9 QLI g 2,8 )3 auliio Laalpad b 4 ol duw ¢ j5bide
589 Jlis! (02 5905) i Skl g (Lawgio JS (Mo (lalwryd 589 Jloksl) dcans dibo S oMo sl s
SL Sy (B9 235 oLl Ero 2 53 (i 1) g (S g 93 il (5yl3 piged s (U Ve by
Mleo ud (Sl 53 (g S o ey (SR (65215 53 45 313 LIS S S el SB alionsd 9 (Sl (S b
i 4 3930 ol Ol ey (@ g0 8 53 (J9 92 w0 yd YOIAe g YAE i 4y adlllan 3,50 Y 93 )3 &5
(Slgy 3 bl Cagh oy Sl (I (go3le el )l b 5 2)5 g8 392 o SV 2 big2po 9 w03 YY/AL 5 Y/ oY
9GP IO Ced b SL Cdlad (adli (b wopd G ialil b g weyd A e )3 Ged pad LD g Gmed >
S o g Sl G al)l L g I3 dn0 BLS )| a0y3 A0 w43 () (w0,3) ladie a1 I a3le (30)3) jlade s
223 VT (ke b bl 355 &30 (5 32)5 oo 392 413 e bLI )1 28U () (w0,3) lado @y (S5l S35 cud b
Aot ol gl g2 Ll 1) (+/¥7) SB Cllad (ad i o yieS g Sl 9 (w oliwe (i (o 20,3 EVITY 9
0P i ioned g gLl Cagh) w03 g dildj) dlge (1392 Vb S5 & saice 55 (S5, (98T o2 o 31 WS

[ DOR: 20.1001.1.22516174.1397.9.17.20.2 ]

[ DOI: 10.29252/jwmr.9.17.155 ]

15 5 M Gl 3 989 (612 1) Bl (2 sl (S s gy

0 & I (500l i ¢y 4 (F9nT JDLS Cod b Connnd (g o (a3 LS ((Flgy s 1505 (gl

2 4 1y gl Glaojes Cgw) My olie cnpihe
BB SHle OMSLS Cpiored (V) w0 olasl
e SIS ool (LS by j Sl BLS by,
S BB SRy (lid S OlaS 5 ey 98 (oo
055Uy JBal (SIS0 5 eeuldl Lulyd oot 5
Oriodes 1 oS D90 LSl lagle g5y ol B
b il & (s bile g5 ool il SIS
(Y) J)f o, Ll 515393' 9 o)))l}m PRLRVS
Cusl S (ol B 1 (S5LS elgl ( Sk goBy b
Gl (glodgs iolwyd byl cpbnte 51 S aS da &y
S a0 8y o5 ‘595‘ S5 ke a0 ledg ol s
ol eyl st JI USaGmed b S M il
ol gy (S oM Sbrl ol elgs il o
by, Ol plab 5 & g By 2A5 0gd (i
Jold 5 S 589 » Fe el Jelge Aibe
5 SB idshieegy ol lpr 9 @ Jelse
5 ple> o J5 sl dbel ) &5 wilb e 2lS by
S oMo s > S o Wil ) (Lol (28 )k s
2 S Shoge b old g O e Jlite bl 4o
Lol piolod g9 oul 3 nl (o0 329 35 slaced
g d o By oo b bl Bl gy olge 5 S
5 WS (o ES b Ol Db 4 i a5 ool IS
Sl a iy b 3 A Sl e ol S
(o S0 4 Cul Al o <8 Wb cov asl b

LYK
oS 450 Cguns Cang) bme wie sl ) SB
SisSis hsls 5 sl Cuwj Jore aSpl po0gMe
Gldgzge uf.\;) Slp 08 4 paxie bow Wil o
ojgpel (B) wle Jlod & (LS Gozer 03 LS
905y yiwn I SB ol gudlis) SB il s
ks e (b b o b s e 4 o Jis
9 99850 Cgure 0) Chgzge plu g lusl Codl gl
oM ly o Lk dpd el JyuS o8 (ible
$iskiS 5 b gle (Sl & RALELe laclus
abyd oibre daanlpl )3 slge gy b Al wgd e

(V¥) 290000 gl slagb
2 ot S i & sl lelge Sl (ol b
oy opl )b SB cuder ol Lials g olie 428 sl
S3oglS Mg anlp s ke (ulal Jale plgis & 059 el
Il )l oyt e 4251 09d (o guie
9 @ 4 bl cunl ogalel (f550LiS” (gl ol b (A8
g o3l aals |y S LI dlge (55 sil b
ol (St 5B syl & Glop e
omily s 4 S)le slassjle sddipbu! Cldllas julwl y
4 Cod plioluyd blie )0 oS Cuwglie g b GluSy
S gl 4 Nppls ghlep 4 S sl

1- Mudflow Erosion


http://dx.doi.org/10.29252/jwmr.9.17.155
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.20.2
https://jwmr.sanru.ac.ir/article-1-739-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.22516174.1397.9.17.20.2 ]

[ DOI: 10.29252/jwmr.9.17.155 ]

VoF

P gk a3l SB (Sl g (S5 b Shy b
SE Cagby g il dlge plll g Jlod cud L (2l
23,5 ol gl liee Gal38l 55 G5mes 589 Jla>!
@Yl oIy ol ol )5 Al dlse gol> S oS
Gyt b )0 gyl ©do 29 o caumw pol (il g 05
Sloy by g 03l JS5 s gloj 950 4 9 0xle (B
O ) g8y WA G el ol &5 Wl s
D9is

5 R sl Shy i (V) e 5 (sl
Jbrosler sblpudl ddlate (53] e £989 )3 S (oo
gy i glaie cpl & gl dges oy 0 1) sl g
sorly 55y (W0ld) Slul edgioe o (33 e
A (S e pialoil 5 008 yin (615 (slaaials
g <l gl Coby (k> g s jogata pp
bl g &8 «Sal (Jlolge Jold (ol Slitole]
S bl (o3l oS o ol bl ol 13 plosl Jyloxs
Ored g Ml (e () (o9 WIE e 93 2
Colia wdow o JI (go3le oy polie yo (gl Gz oglas
g ald ladiges (o mjste g pealS polie 5 (Sl
25 39 asdly b3l

Cusbyo g Cax Sleodngly (b (V) oo 5 (Ske
P lesd 5 (NS b Shy jl (B sy 2 oed
QldS il sy gadlaio > lcnd ()]
Sy CusByo )3 )y Mo 13)S ol Bl 3,87
2l ol 48 3 g ke acaBge plo 4 Cond
Sinles 1 SB 53y ol bl Jlis! sosimd olis
Al o ab ol jd o)l zes g CandVl (gdalais I ]

s Sk r b (V) obhlker 5 )l
Ol 45 Ndgwy xS ol & J S s SlSas
g Mo Com g ghwe 2] @ bgpe ()l
OhBer 5 (aml Miboo pre Jole G 58 (S o)
(i glacad g g pylS o a8 Wl L 58 (F)
d929 S I 0 IS 08 i 0 slosine gl
2l Cusdge 53 I n)S e o5 5y 4 il
ol & by ol Jlade (a8 g R )8 Cany
O g olipe sl dopd VeV Cud b pd culS
B gorp g B39y Bl Cgwy (siloand > 55 (1Y)
sdalie J5' J5 350l 0jor 3 ol 3 (3Ll )8 e
A6 ol 4 SR Gl )l s & Nee
g sl S gy Mgy Gllw Glie 2 (sl e
o e o ool ot sy r Ll ce
udld @3 55)gliS Hohte & LS B Gl
g s s o5 sl 53 es ol sl Gl
S 325 i 51 5 o 255 o8 2305 o5 ol
8l gy W5 e )3 (e

L)l diej 0 PS5 clllas (98 b 4 5]
sl 0 plo] ] LSlSie Slumguas L S sla S
Cuadge Sl i b b3 ) 55 (6393000 (sla gy (S
cupd ohg & W Shy ool p 0w ) £ g

b S5 oMo il yd sy (slaad cod )3 ) g9 9 b Cadige bl

S8 S aly obuls JI o SB gledy e8>
(W)
Cuoglia 5 plSinial | & S Sl Sluoguas ;)
L)l J5 oMo Gl b oy & (iale ) Jlie > SB
B Jols dgas pl bl o S S sl sgs o)
loyalyly 45 col T2l a5 T Sandly 2
2 86 L g diee SBo gl Ol 4 baye oo
5 oiley ]y S Cuoglie daallSE Coglio 5 (5 )lul
) Cugby i (YY) W3 ol 8Lk
Jo ol do @ ol I SB el !l dais s (ds)s
Ged A (Gped & dal> oy I Uil e )3 ¢ oLl
Slp ) 25 0 00l Slgy s> (milo 4y (gyues s
elbgys Al b 13l 4wl glped el S 45 ]
(501 4 oS oy b o8 w5l glojlsl 4 @l e
b g @Yb i sk o 59y 0 Wlgh Slodes
By )l (g pred )1y Sl )3 &S Cugb liee
0als 1y 93 ool (e JBB g Cunl et 2> g Sy,
SE oy g9 9 iee 4 Slgy > (V0) Walioo (gl ed
SB oy Jopd Gl b aS glaisS 4 o)l S 5
Sy 2 ol S whie ey JB GRIEL )
Gy (VW) Cosl odd 0> )y ob 5 Cudein sla
P> s ol g (A) SB st b el
E9 9 SE o) £95 4 &S Cunl () 20> i Sl > SK
SE (Bl5 095l8 85 (Sy90) 3 (i ol slapigsls
podS DL eilS & b b oanslis o adlb piw
Clld cups dopn gdioe yidn Culld cyps
(IY) 59 dalgd iy 55 S oz o bl ey S
9 S polale & alels Sy > (B3 (e (e
s S tafs gl A6 Sl gl 5 S
€959 2 IS walSn g Yge Jalge I oo calid
bl sl oaste Jolse L(VA) cwl onny ol
GEpg Candy (SNidoker Lulpd (wlid e
26 Al o ylhl 2 (il g l9n g ol (5olsdse
Sl ns (W) 853 o3 sbml coly wilg o g anslis
Casbge 9 Caxr B 3 igjluSE Jelse 5l (6 plgis @
S gl e S (S58 sl Shy o cud
R R U A
S JT oole Lials b il o S b g,
CatS 3 Olay Sl el 5 b il slacgs
oy JUis! Gyl 51 0 o il il )3 395 o SIS
e 0 e g b ol laciend 4 olge
alox o JhE U cov 1) SBocaas (gl
S5 b Lol s S S chogat
3 J soole Hluie g coolius (S Fye Gos il o
{0V) aile ocSls. JolS5 doy3 5 S po g A
Sliogas (56 (VO) (a5 (2sS3lgw (odnghy
slasls 13 3pr0n slagii)  SB (Sl 5 S8
gy & b gl ol @bt oges oy |y (IR
sostiun bl ISs slaosls Glybl )y (glodgs sl

1- Liquid Limit

2- Plastic Limit 3- Shrinkage Limit


http://dx.doi.org/10.29252/jwmr.9.17.155
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.20.2
https://jwmr.sanru.ac.ir/article-1-739-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.22516174.1397.9.17.20.2 ]

[ DOI: 10.29252/jwmr.9.17.155 ]

oy

WAY il 5 5lee VY o)l /nas o el s> e aslismgy

lerd 9 (S S Shy (rp g Oom sglleds
o3lil b SB g1 g0 cdlllan 3,90 (ailaio ) ST
2 5B aw jghie ol gl S el £ 56 i
s 2L Glde 5 IS oM il b gadced
S5 Mo plald s sadoad 3 E56 aw (IS
b sadcad 0 58 ES6 a5 B LS by o
)5 > b 5 B0 Uidsr 9 IS e Galed
ced by bj Glalwd b agced YL o b S
(VA) o5 ieliosd b agicnd slosl 5 bawgte talojd L
S gla@l e g (VT JSE) w5 e
W8S Lyge ESB g opgd 9 gl B8 )b pase
g bl Canbse o 0 1) g8l culis Vg
) a3 o ol gy

STyl yee 5 (9,5 Siis Ign o SB gladiges
O e SRy 5 Jate ool 4 (s pte e Y Sl
sgien Sl S oslo (i 5 b ¢ym)) ST (shivatls
(CEC) sl ol cud )b gl gy o Spyl
5 CEC/Clay cuws «SBolld (2dls 5 (555 ol
A5 dule 1,SS aw 3 al > OM/Clay

—lS g gy 4 S T gosle (6503l
oS gl gy b g SB Sl Gl (F) 08
pS 0 35 S CEC (5,505l gly (Yr) a5 p50jl0
PH= MY )3 podes Sltol dls o ¥ 43 g (595 S dg0s ]
als yo ki 3 EC ialS jobaie 4y (w9 15 a8L] ] &
b posgel bt ges 4L 5| us g 0315 gutiands JSII L
bug md cble Coles )3 5 yglaen oo lac PH=Y
buwg  Slos (F) i (S0l jregiedd olSiws
Sy ded ho) 4 5 Ged s g WISLLS ol
(YY) b e

oo f il oo Vel gldl gl e gl
Sy IS ) e 9 45 LSl SB B9 | p)S O
) gl gu) Jl o 9 038 @B 1) ) o catin
Sig oo & ol Cusby g AT ol J3Is 5 ansly

oimloyd bl Lol Syl sgs 5 SB s
O Gpdyl 4 gl cplpl sl sl 0> (g e
el Bun b igh cpl «o S 95 9 cod 3l b Sy
Flie S s )l g9 g cud Cusbge Sl ()
P SE (SOl g plend (38 G Shy » o
S5 oM Gl b g 05UsS (65 sl slaas o

A bl

%9, 9 dlge
axdllae 3590 gadlaio

S5 dw A 4w Jolis caslllan 350 (gilaio
Ol yged sl gojg )3 oddw )3 Eye g @y o SS2
Elyl g8y dwtwe ddhate A3l plo)S ol L,
ojo oyl Wb slodg led ogade ‘uwlw).?
Gy g 0dg S I YO p &l sl gl ol
dilaio u;\ PO g0 LSB cul oui 6515 )9.“5 u_e)m
Seoyi Sl w9 Sl 5 S5 Sugky w2y b
3 4 51wl C ol Lle (So5edg,0um 09,5 &S wily oo
o3 3 AD (Sjolgyam 095 b aSE bl (S
YO+ dgds dalaie (pl j0 alll (Su)l lwsie gd o
@ adbie cpl glagise | (Sp 0 o5 Wil el
Sy 35 s ool

S sl gV o Wile wihie o Wik
uu.wy\‘ oy VY stl)b KK 8 o)l il cunle
YV 5 pgSeS 5 A g pbl e oaigS Jalis 50

4 e .z PO

WA izpen 5 dinyd 5 "5 (sadisS Juld e oy
A'v J.aLu Zyo (5)?)[; .\wbgo u}(]a.w o}ijilm Lo yd
g S ey (5 Saiss Jold (e g o)
il o o 03 K doyd VO ()b prizmen o 7SS
b (ye Gludyy 203 10 Jols oddicn 55 e 5008
w03, K Mo ¥ oghh g a4
9 oled slagiole b 689 5l (il (ganlgd o Wb oo
Sl6sS a 4ol 550 ddlaie duw ad 0 0 ] ) (glodgs
Wl alie (S)S995 5 (wlid e slai 1 a5 s Sl

S s 35 SBcld gy b ol gpmed 2B losl g ol il
el Canddy oy do)d 4 (6 e a3l
1- Adhikari 2- Amygdalus scoparia 3- Pistaciaatlantica
4- Acer monspessulanum 5- Astragalus spp 6- Artemisia
7- Convolvulus arvensis 8- Cirsium vulgare 9- Shoulder
10- Backslope 11- Footslope 12- Walkley and Black


http://dx.doi.org/10.29252/jwmr.9.17.155
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.20.2
https://jwmr.sanru.ac.ir/article-1-739-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.22516174.1397.9.17.20.2 ]

[ DOI: 10.29252/jwmr.9.17.155 ]

VoA b IS oMo il s sloag e 3 68 895 9 b Cunbge LI

Sre VA7 000" olilin (e 5 OV FST Ll Job) Uiz 6l a3 adllas 350 sladgind Sl ol ) S
W bl (o 9 057 OV YT Ll Job) eddica 56 @0 5 (YA7VT AT ldlin (50 5 OVE YO oLl Jsb)
(Y
Figure 1. A view of the studied hill slopes in threeland use, forest (longitude 57° 4' 6" and latitude 29° 55' 50"),
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Table 3. Analysis of variance (ANOVA) slope position and land use and their interactions on physical, mechanical and chemical soil properties
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Figure 2. Compare the average liquid limit and plastic limit in various land use.
Similar letters representing no significant difference in the level of five percent Duncan test.
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Figure 3. Compare the average plasticity and soil activity indicesin various land use.
Similar letters are represent no significant difference by Duncan test at P<0.05.
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Similar letters representing no significant difference by Duncan test at P<0.05.
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Abstract

Mudflow erosion is a pervasive problem with adverse consegquences for natural ecosystems
in most parts of the world. The main factors creati nfg Mudflow erosion are heavy rains, snow
and ice melts and flooding rivers. In thisstuc;y, the effects of dope position and land use type on
Mudflow erosion at hill slopeswith three different land uses were investigated. For this purpose,
three hill slopes with the same conditions were selected in the land uses. Thereafter, three
Profiles were drilled at the shoulder (the highest eros orc?, backslope (average erosion) and
ootslope (lowest erosion), respectlveI%/. After studying and determining the soil layers in each
profile, soil samples were obtained from two layers of surface and subsurface. Some soil
physical, mechanical and chemical Eropem&s were then determined in each sample with three
replicates. The results showed that the greatest LL vaue in the forest land use was observed in
the middle dope which was 28.64 and 25.90 in the two investigated layers, respectively.
However, in the pasture, the highest LL values were 37.07 and 33.94, respectively. Furthermore,
the land use type had a significant relationship (P<0.01) with OM, CCE, clay, SM, LL, PL and
Pl. The sand, soil activity index, cation exchange capacij[?/ (CEC) and the ratio OM/Clay had
significant (P<0.05) relationships with land use type while the siit and CEC/CI arameters
had no significant relationship. Forest with an average OM of 1.149 percent had the greatest
organic matter content and the degraded pasture had the lowest value (0.47 %). Also the
degraded pasture with an average clay content of 16.6 % and silt content of 47.37 % had the
highest clay and silt values. The soil activity index in this land use type was 0.36. Liquid and
plastic limits in the degraded pasture were higher than the pasture, and the pasture was greater
than the forest. The results of this study reved that the degraded land uses have more potential
for the occurrence of this type of erosion due to the high fine materials and saturation moisture
percent and also poor soil surface cover.

Keywords: Liquid Limit, Plasticity Index, CEC/Clay Ratio, Organic Matter/Clay Ratio
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