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ARTICLE INFO ABSTRACT
Keywords: Introduction
Muddy water, Infiltration rate is the rate at which water enters the soil. It affects the water supply required for plants and

Particle size distribution,
Initial infiltration rate,

Final infiltration rate,

Hydraulic characteristics.

the recharge of groundwater. This soil hydraulic properties can be influenced by soil physicochemical
characteristics such as particle size distribution, organic matter, soil structure, and porosity, as well as by
management practices (e.g., grazing, traffic, tillage). In addition, the water infiltration rate into the soil can
be affected by water characteristics such as hydraulic head and muddy water concentration. Deposition of
suspended load within soil pores blocks the pathways for water movement. In various studies conducted in
the flood spreading areas, researchers have found that soil hydraulic characteristics change remarkably after
flood spreading. Although there is a substantial body of information on the effects of flood spreading on
soil infiltration rate, little information is available regarding the effects of muddy water concentration on
the water infiltration process. Therefore, this study was conducted to determine the effects of different
concentrations of muddy water on soil hydraulic characteristics across different soil textures.

Materials and Methods

A field study was designed in three areas with different soil textures (sandy loam, silt loam, and clay loam)
using six concentrations of muddy water consist of zero (clear water), 10, 100, 1000, 10000 and 100000
mg L. Water infiltration rate was measured using small rings with a diameter of 32 ¢m at eighteen points
in each erea (six treatments with three replications) with 2-m intervals. In total, fifty-four field experiments
were carried out using a ring infiltrometer across the three areas. Initial and final infiltration rates were
calculated for each muddy water concentration based on the water head loss (cm) per unit of time during
the infiltration process (hours). Soil samples were taken from the soil surface (0-30 cm depth) and various
physicochemical properties including particle size distribution, bulk density, organic matter content, and
structure stability were determined in the laboratory. The analysis of variance was performed to determine
the independent effects of two factors (soil type and muddy water concentration) and their interactions on
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initial and final infiltration rates using Tukey’s test. The statistical significant level was set at greater than
95% (p < 0.05).

Results and Discussion

Based on the results, the highest initial and final infiltration rate of the soils occurred at zero muddy water
concentration (clear water). The highest initial and final infiltration rates were observed in sandy loam (81.6
cm h'! and 8.2 cm h'!, respectively), while the lowest values were recorded in clay loam (69.6 cm h™!' and
4.1 cm h!, respectively). A large difference was observed among soils in final infiltration rate (35%)
compared to initial infiltration rate (11%). The higher infiltration rate of sandy loam under muddy water
concentration is associated with its higher macrospore percentage and hydraulic conductivity. Initial
infiltration rate under muddy water concentration was significantly affected by soil texture (p < 0.001),
muddy water concentration (p < 0.001), and their interaction (p < 0.01). The initial infiltration rate
decreased considerably with increasing muddy water concentration in all soils. The lowest effect of muddy
water concentration was observed in sandy loam, while the highest effect was found in clay loam. The
decreasing trend in initial infiltration rate with increasing muddy water concentration was not uniform
across the soils. This result indicates a significant interaction between soil type and muddy water
concentration regarding the initial infiltration rate. A large decline in initial infiltration rate (20%) in sandy
loam occurred at 1000 mg L muddy water concentration, whereas the loss of initial infiltration rate in clay
loam occurred at 100 mg L' (55%). Additionally, significant differences were found in final infiltration
rate for soil texture (p < 0.001) and muddy water concentration (p < 0.01). However, no significant
interaction between the two factors for final infiltration rate. A large decline in final infiltration rate for
sandy loam and clay loam occurred at 10000 mg L' muddy water concentration (27%) and 100 mg L'
(26%), respectively.

Conclusion

The results indicated that soil hydraulic characteristics (initial and final infiltration rate) are significantly
affected by both soil texture and muddy water concentration. Soil type is an important factor determining
the effect of muddy water concentration on initial infiltration rate, while the effect on final infiltration rate
in all soils is relatively similar across all soils. This study revealed that the effect of muddy water
concentration on the reduction of initial infiltration rate is greater than that on the final infiltration rate. The
initial infiltration rate in fine textured soils (e.g., clay loam) is more susceptible to muddy water
concentration compared to coarse textured soils (e.g., sandy loam). This research showed that the flood
spreading for groundwater recharge in fine-textured soils is limited and is only feasible at very lower muddy
water concentration.




4
Sl yaun g ol il

‘../(;‘/lu.)hfrj’)
\ @EWS) 3092-6114 : g sl LS W
https:/hws.tabrizu.ac.ir/ :4 y&5 ol§ yo f%m'&
g dllie

il ;o S (Sdgya b She p ol (Sogdl S5 Ol fl wyy

Gy &y & ey Loy e
ol olEzils ~S15 pole 09,5 -1 5 Tebli>  owaige idu sbiwk)

Ol oils ~ S ple 095 — )l (wlid 5 Jramallg )6 Y

VEO Y iy ol VEFAN S sl fls
VECFAY ) DT el &l VO NS s gl

vaezi.alireza@gmail.com : Jgiue odinsgs

PRV

355 )18 ST (Fogll U5 az p0 il comi Wilgi o Ml ity gbodo ¢ 9 (5559l slacmo) »d ST (Sdg o oo S5
‘515-‘9)&-;& Gu;}.ﬁ » uT ;‘bfﬂg}f u‘*-"-' Ao 4o &'.L:M'b' Lol ol Og 90 S ] Ui ‘>9'°" IR Ao yo Sl 4";'
30 ol (Sogdl U5 15l cod O 3gi o Ol pusidi cputi Bud b glac )30 @ ygeods anllan opl cgycpl 510,05 3929 S
20 (S (09 g o)y po) ol (i) ik S CL b (o) duw 33 Slalojl ygliin cpl (51 . plonil Lo oSS
MolS' b B 15 S5 59551 @ ygu0 4y (yd 3 0,8 o Vooves g hovon Noow Noo Ve o slacdale) BT (Sogll J5 cdalé s
alfq &l gin! 31 oolaw! b aliso @Lo)' el yo swloﬂ o>y OF oS« yT S ol .ol plowil 1,55 aw b U’Jél..a.’
1y (p<e/++)) gi ;o,ﬂdf e )Ié‘sbu ).Jia o b o g.:T cs’LQ‘ 9 adgl dgdi b el o0l S50l
Og yi adgl dghi wauh cél w QT ).,.vi; 3 oS LS o yT G'LQ‘ dghi wad <l p yi ;osﬂdf Ol Jlepl b oS
e SB35 Of adgl Sgii uls Sl (9 pidis § 399 gliio Hluws cilizko LS 4o adgl dgi5 Wy p ol Sogdl J5 @iyl
adgl dodi W 30 gauad Cl (i p p S Lo 1+0) OF (Sogll 5 by jlown glacdale jo Jo (SB ol j0 810 &) (o)
Wy S0y VY L o i 9 38 Lo Veoe YL Clale jo gl (ol S ST 50 (bl jo .ccblo 3929 (w00 OB) s,aT

Sl9 e S F19 (sl 395 S paw eyl B9 ko ()3 03I & 595 DPITIS T 1S’ leds

® @ This is an open-access article under the CC BY NC license OPEN
@ (https://creativecommons.org/licenses/by-nc/4.0/) , ) ACCESS
BY NC


https://portal.issn.org/resource/ISSN/3092-6114
https://hws.tabrizu.ac.ir/
vaezi.alireza@gmail.com

C sl Sy ol (Sogll U Ol )

7Y

S R3Sk (hals corge Al (Al Dad 4 DDl i 4o e
1y O sy ol 3l Ghazavi et al., (2010) .ol oo S
ool Hlis bl w50 )5 cawy p S blie o S (g pdu3ei
I3l o S 5] o oy e oS SV i 5L T
Shamsolmaali et .o_& S 5,835 (malS 4 e g 8L
owelyg olos )..:u—| 059> ;0 s S (6 pdadeds Ol
O 0 () g Cak) dilo ) Slg, a5 w30 )5 Lo wisls alowl
Sy B0 BT 5|, S (6 et il moss S e
s, ,il Farzaneh & Gazanchian (2011) a2 o ials
Gidu Oldes 156 Cov S 6 pddek Sl ks oad At iys
31 8929 (§ pdydeds a5l Sl 9 Gos G (63 Sne

G pdudais y O yisey ,gb Zaremehrjerdi et al (2013)
L o bl plale i oDl iy oSyl o S
Sllg (s p33s8 G oS ol (LAS gl wsls S8 o 9550
Javadietal. sloaidl .o )l 0925 (5,0 cxe DS w2 b isny
2 S (S5 o Ty » Dl 25y 3 3,90 55 (2014)
Oy a8 ol s (635 e bl jo loeds O it as e
5 6ol JBs (8 ke Sl cage s )lo e job 4 Dl
U b, 4o Fazelpour et al. (2017) 0085 (6 pindeis
Sy 5 il )0 S sla Sy p M i3 sloeds
ol (Ggtinds 5 e dilate 1o O Sy 3555 Sily i
S B8L 50 5 eS dsas Il o aS cul Jle 5l S
B9 1097 p 6y SABL W)

sy 4__o,e o Karimi Sangchini (2024) sl )y
Ui do,e o | (G g Jlake) S o Ol (g paudsis oSl
.‘a_...vs..uo Lg/.:d.:éjm C u,,.btf 4 e g ool )‘)S )».JL Cow
s sy alizee gloao o jo Jals cpul jlade .cwl ou i
SNSgmy Sl & Dl (i3 ds e S (gl 9 0092 Sglie
el CawsdVWl gl s 5l s 3985 G pus yiaS

O by Wil 5 S0 50l 58 09 4 e calike bl 5o
S Ghgy ol g Sl il ;0l> ()3 (b (0l Axmgs D
5 Ol sl G5l 61 o e (s5lmmaigs 5o S50 la S,
Bblie 1 o5 4y )5S sl )0 O (i50 Saale lools
oo clacgsgame alox 5| il 428, bl St day 5 St
0l S9i Dl m pa8 GRS D i3y sleelsn szl
3lis ol Sgdene Juds & Boes a5 coul iy slods e 0 S
s gy a5 el O 19,8 lao 9 32, 3 09,9 51,0 S
(Javadi et al., 2014) s5is o idty do,e &

doddo —)

@bl Ol (60908 3955 a8 5l Ojle S ay O 3445
ULQL.? Lg‘).; u] ‘S.o.mljﬁ )Ja) )‘ o).:sd...\ u.:...,.la B u] 4}).> ) |)
A oo Loyl S_isans 3blie )0 0354x (Zhang et al., 2024)
ere S5 345 a5 Cl ools s Slalas (Alizadeh, 2015)
4 Ay (5 i dghs &5 Lz s (S0 g (Gloj ulede yo il
Chowdary et al., ) 55— co yts (hgmi—wd oyloj b g o,ls
5 e £985 5 Slilg, wdgs (2006; Corradini et al., 2011
S (5 ddehi oy 4 595 lsS Jalse il oo sl (slooje
woliaidl g eloxx! Lk BT zals 6l oM Co o ol
5l 2T .(Komasi & Kolivand, 2026) cul (s ,9,—> o
2 edp gl )l Shb SO alssl gl S o pdndsis
cbli> sl Dl 15y slag b sl s skl Glapiw—s
(Javadi et al., 2014) ol atunly sy

Sl 5 ax o ,..,L oS 053 g a4 S Ol Sghs o
Ulge S gla Sy meis L ol (Sogdl S o)l 18 O
L sy Sl S5 1 ) oty 2 S Sl yies bl
95 Pl G5y b (65,9l (slacma; 4 031US LT o 2
4 Do e Ladls a8l S8 S ddlie yo lro ol dacio
Slaalie wb oo (EolS o ol e ;0 S (53945 a5 5,5k
oads Jlolse b oy 52y 3 L S )8 5 s s 5 4 ot
Sl Dol o oo 39S ol cp 0 ol 344 oS o oS
Al (K 3ilg3 o S g9 g ol (Fogl IS ax 0 a4 O 3445
.(Jinxin et al., 2004) s.sb

3985 Gy Slyeeis 53 ol (FoJIUS (5 9,90 )0 Latag,
Lol 0ol S Ol By ae 5l g SIS sl Sy Dl it 090
oS Sl s 4 bogy o Boes oo idgls (i Caul 4285
50 el 4285 planl O s il 0 S sl S 0
PR —" e Sl S S padeds u::;ml_f ol olallas
Mahdian et al., 2011; ) cwlosis ,155 jisu slba o e
.(Mann et al., 2013; Zhang et al., 2024

&lyss ) » 42 Zehtabiyan & Rahimzadeh (2010)



7y VEF Jlo /T o)Lty YO 0,90 1 Sdg o g ol Lails 4y s

S s g Shasly

Jae o8 iolel a9 cils p abati six 5l S sladigas cwisg
s dadiges S cdl Mj‘smlf_.i.iuﬂ PERC N R (W)

& e 0 g 9 ls oo 4y e
Slp 2Bl gye yie Vet Sgam w0 Sl Sl
S 28l b o aw yo Gialosl asa—s ol Lol 6l =
Tl G 53 (b (ooed 9 (o el el (e Jold i
oy (390 LS 2, B 5 55518 50 40 ol (Sogll S
LS a T 3585 LialogT amtalosT amly o o o albosil 1S
wlgiwl o Ol dga5 cdl slacsl )b .ol o |l 4 ailgil 5l ool
oolitnl .25 plowl yia s Yo glis )l a4y g e il VY b o,
Lo blis ()l 5o 3585 (s S ojladl gl S9& sadl> (i ]

(Chen et al., 2014; Bassegio et al., 2018) =l !,

8 sy (S (gl (iadsi) 35 slaalyinl geley 5o

sl il al 51 T ol 3985 51 (6 Sl gl o il Ve
&oyo yo x Ve olul a4 glodgaze ;o iulejl ciae) o p0 0
B Gt 5l (o) 2 9)90 Sl Ge) 035958 SNl )3 ot 1]
Fohlaw Vo Goe b (o) 52 50 laguiaded (puw bad S|
50 () JSC) Wah 00 98 S o (1 Goges Sgai ol (6l )
G SRS 5l e ¥Voal ol Ly mwdods aslad VA ) o
(53 blis (5503l abai y 50 S g il 51 (6,55l
o)ygiwtdlﬁ.xﬁé)ldfbwéaf olass 4y Eg0mme ;0 g

S 5o 2 Yoo L alegie 5l 3si Grabesl sl 5L
A oolaw! @ r S0 LngLJ"‘A)

uT ‘;ogﬂdf ‘SLQC«.E.LE ul:nu' -Y-v

Do o Jol s T (FogllS ke e s
oo b o ool iy p S e Ve e [ERRERIA PR
Ao sal bl plyie arog V5 O ples oS O (Fogll S
o0 55 3lae S Sl ool sl ol Al a8
Sheikhalipour et al., 2015; ) ;525 sloaslsoy, S
Alijanpour Shalmani et al., 2020; Nazari Tahroudi et al.,
ol Jale Sl oy e Sl el Sliy, 55 2020
WIS Sl olol (glys g0l 5l i laailsog, O (Sogll S
clazses 1) 355 glimg, Bl 5l ails sy, 3 cgls S aiges
50 gt (B az o FAY o Lot az o YFIFA L3l as
(Gee & Baude, 1986) ;ieg,008 (b9, 5l eolitanl b olKislesl o
28)5 )18 (Sl 43325 90
VIO 5 S aiged ol a ol lis S Slse 4325 b

ubb .sl‘...-:‘)‘»))?ﬁc).:a».\..a)o Yo BV.L...»M)Q\”A Oy Swo 0

4 Entisol
3 Inceptisol

dole (i o ye S (6 iy dshl (s iy lag b 5o
0950 Bl b jlade 335 oo game bag b (nl CuBdge )S soge
Ol 3585 Bal 3 pege S iy dsye S sla S 5 99,
lio Bblie (2l i )ls (A5 s se 4 OVl 09,9 plKin 4
by sl Jole g9 Gl 2 (o) 2 pline Dl (254 (51
Ol 2 Fge dolge colids 5 091U O 3585 S yis gy (o 2
22l IS 3l ana 1o gy 33Sb el (5955 (5 4l
L asllas cnl el pl ol 228,55 ool S (5 233 3985 &l s
S il pala 5l cow S 4 Ol 3585 Sl (s Ba
235 plil (plmo ©)go 4 i AL L slaS L o (slee

L w9y 9 dlge =Y

93 Ll ol 3 ol Y-

Gliie S L ey andad as ,0 Liales] & yguots S
VO'YE g YO YOF0" Sldlan oo o ol il [0 &dlg
plosl ¥R OYYN g FWANNYT s oLl s Jeb g Ja TV
9009 (22,0 ¥ B) g5 Jb a9 (oy 2 9)90 (2li] 288
yo V0 Sg0 Leg'léLéJ)IQ,,i;l,,a A A A>3 &5 50 Eo3
YOOF dibaie jo aillle (So5,b lawgie ool ol31 slos] mlaw
a0 Ve /f Jlw obe cpyip )8 Ol az o 5 Ske el e e
A | R PR KRG JERPE SN P IPE PRSUC SRR X g4 e
o8l gy bl ddlaise o Bl ole (g0 jo ol T gl 4z jo
] S i s EC SO RPN § PRGN S W DU PR
Slas aaS o Job ol gy sgu> S Jad (ol Sy g
cde avaglais cpl jo 0 )ls aslsl g S lgl g g9, 5 0l y5 Lulol
09 el 5 65 y5liS lacdlad (S casb; 09 ol
ashis )0 09290 LS ais i 0 odol i adhais (o olSs
RUSSEW- 6&@—‘ é.'x.la_.uj.:) ‘_;Laéél 9 \u_ia).ﬂ Ls'"',"—“’ slosél Lgl)\.)
5 P Slid 0 S ogl g 05 i S 5l (g by ;o
D s JTools jlaie Ll 5l oS3 5,00 9925 S 0 5
g Sl 'S 5 S0 i S Sl g (b, )
g oo gl © Jgus Ll 5 T Sy Sl 03 5 50 S
.(Hoseini & Vaezi, 2017)

R EORE

0990 ClgiSy e by ey a5l el 121 s
ol S cdl slyls olmeo Sbj)l jo aS ddlats ;o (o

I Ochric horizon
2 Xeric
3 Mesic



Csle Sy ol (Sogdl J5 Sl )y

7¥

A5 YD ey oS FYID) SL aigas o) Ve v e wnl Sl S
5 8ol Ol s (s Vo 35e 4 (b 05 IO 5 s
A dgd Ko bl

5 o lax S sladiges 5l e Lo o /20 SN sl oslaaal b
&l o oliiwl 09T IS Ol ags (o (i § () &l,S a5
Sl Sl s o aas sl 5550 Ve 35 3l slate
J o S R cdale o Jle glp o b eola il

S a0l 355 Wl g ol (SogdTJS 31 g mFo3lail 6l p (wbo)] b slya! 5 (b g (5 ledlao dilaie Caxdgo —) S
Fig. 1- Location of study area and a view of experimental design on the study field for determining the effect of Muddy water
on soil infiltration rate

(Sl ) Gloj a2y 30 (o il con ) Of Sgis gl |
O3S 50 ol 3gh5 s 0 s Sloj sloosl 5l G e sl
Slonls; o g adsl Sei St Glgie 4 S Lol Lules ol
S lgre dy clas ogzg Sgii L 5l g ST Wl s a5 SLL

ab S L s il b8

S @ QT dgdi Ll (g S0 jladl -Y-F

A1) Sz giwdshi (950 4z 09lIUS O (San g

2 6l ol S5i5 Sasl ah aisu ) e il Yo glas )| B (L]
SrSoildl 8y50 (e ankad jo 10 351 U5 O slackile 5l G
e X)) Sl el gloojl jo O 3985 el g 8 )5 1,8

ol Ol labaod 3585 o amd s (aiB - g £+ X



7o VEF Jlo /T o)Lty YO 0,90 1 Sdg o g ol Lails 4y s

S s g Shasly

oy g gl Y

LS (Sdgyuad b Shg-Y-)
deis Do ol 00 1Y Joax j0 bS 4y o0 s
MIF 5 & (o) o) 5 (o o 155 o5 S 3 Ol 2yl
el p e Sl MY B gy py) S o celas e 5l
= p) SB 0 g pll (JB S (oo pk (o) gl S
=0 pd S0 g (e e il p )5 VYY) Jlade 0 508
O U a5 il (CaSe yio gl p p,5 VOY) jlake o oo
ool Suil Jlade 5l LS ol i pod S o Sl s
b b py) S 0 auoye /A 51 0T Jlake g ok Jlo 950 JT
JlaSls wS o ptd s pyd S 0 000 +/AF
a5 5,9k il o LSas O 4o bl 5 S8 slaaslass
A ey o) 9 (s pod (i ped S 0 sl gl

ol LS )0 S @l S (St dos dihio S o
Sl bl gyl 5 aailasls LS5 55 550 pge Jale 50 I
el il pol S 0 Jule g0 (pl 54005 (Vaezi et al., 2008)
Syl om0 09— o0 Hll slalesslw LSid Cogasme
Ol sy 0,0l 5l osla ol L S5 Ss 0 slo S5
L5 5l ogs 4 S e ol slacglis 45 sl o Lti (CV)
ol as Jb> 10 0ls 0529 (a—oyo YO) olyd dea5 o
4 0l 3 o (amo o 1)) el Sl Lims 4yl 39a5 o
S35l 3 (Sdgrien oot il cow g 5l e o 5 S
Ot 58 el (S g 0 Coar) S L;)[.\QT oy 590
@ ol 358 Gach o (Sdgpaes ol (i SB 4 ol 355 e
Ssgn Sbles yiim SIS
o3l 55 il o a5 S (6,381 o b 5 Sl 50 Sl
PS4 Ol dga5 oy bl il Col S # jeus ddle
ol i ol laple; 0 S0 )l ar 0yl SLL slogle;
9 b Ol (SIpoep ot 3l e S (60345085 (S
bl (Sdgyaen colaa [SLis o] jlade g ol (gh age
o3l w595 b Losiins Ks e (Hillel, 2003) el (Ks) S
Giménez et al., 1999; Candemi & ) el las o S ddls
390 ol Jole g laizl g &3 o5lusl 4565 (Giilser, 2012
S & yand o sy S50 s97g sl ST s lasslis ol
S (SIguan calan (3903l » e e Jule (2 el
el Ol ol S985 als S ,o 9 (Wang et al., 2019)

SB b S i -Y-0

AT 1 LS 5l e ankad 2 S cla S5 6 eSo3ll sl

Yo b o Gos I S (05 5LS o slaaised dagiwdois ||
Iz s Jae olSiglejl 4y g ooy S s e Tl
S (et 9 (S5 Wlgisl by 2 S (g0 paigas b (5,0l
S slodiges ;8 ael Cwods digal a4 Sl S >
Srmgyad gy dn Olyd osladl aygei ¢ e Jue ¥ Sl 3l oudl )AF
Walkley ) 5 ;yailjgu o, 4 JTesle 5 (Gee & Baude, 1986)
LaaslaS 5 (gl cyeesd (gl s (5 ,u505ll (& Black, 1947
&l p ol eolaz ! (Kemper & Rosenau, 1986) 5 Il g, 5
3 ek A B 0/8 L8 Ly aslasTs o5 Ve lazyl ogslase ol
9y 30y e Sl YF 5l Ly g u b o S sladigal
5 sedls t1NO 5 /YO I8 ANA Y FIV B/F sl 5
aids 1o 550 Ve e yu b yhaie OF (g5l Jaws (950 9 2as w0l
4o a5 eols oS > (Vaezi et al., 2014) dads So o 4

el s 4 laSE (g lauly (1) abas, 51 solitl b wlys
MWD =Zin=1 Wj .}_(i o)

£ Wi (o sheo) ailaS s ojladl S39 eSile MWD (1 jo a8
5 (O 3 Bas 51 ) pl1 S (55, 5ol gladilaSs s
0 S (6 pdudehs il (o doo) LailaSTs a1, Silos X
S g )b paigad blas fgeln jo el _ae glaadilg ul g,

A 6 ,Se;lul (Haise, 1956)

Lools Jdoxi g 4y —Y-F

ool b osls glel a5 (090 Jlo s ool Ll 51 i
S G 285 518 ey 0590 ools (SoniS s (Soz bl |
aosls g kel e o9 Jloy 5l o (aw (5,le] slaJudos
lslosls )3 Jloyinee @39 3929 &9 )3 9 998 Juol> Lol
Sraslie gl Huizren ol solaiul 3lo by sl 2oL &ilss
4 piydshi S5 Ol (Sogll S sl 5 oS (s (oSl
03031 b ouilasly 4328 s, Sl (e 5 axdsl Seii a2 O
£59) Lol 6,135 51 sl I sine el JBlas o ool | S
Solel o0 A0 ol 355 o (o] (Sogll S5 maw g S
il 5l oolil b b Jlows el o i $ L5 s (p< +/+0)
S58le 5 51 o ges s 5 gz g 3 S alowil VY ase s SPSS
A eolal Excel

TTukey’s test



C sl (Shy ol Sodl 5 SIS ow)n 44

@ 090 GBS (Sdgyan 5 (S md s Sis-) Joux
Table 1. Physical and hydraulic properties of the study soils

Py s pl e Sk sl S
Clay loam Silt loam Sandy loam Soil properties
YSIAA Y- YNV " o=
Sand (%)
A ov/s- YOIy () e
Silt (%)
YVIOA \YIOY VIOt ) o
Clay (%)
< IAQ BAY “IAN Organic matter (%) (/) J1 oobo
VIFY \R! \-F Goekee) iS5l
Aggregate stability (mm)
\IYE VY \IBY (e oo 2 p5) sl Sz
Bulk density (g cm™)
fafY 51V V0 () b
Porosity (%)
sa/5 VYIY AP e e i

Initial infiltration rate (cm h™")

¥ A NE AIYY e
Final infiltration rate (cm h™")

SB Sy b Shg p S ggi g Sogll 5 SI-¥-¥

Al bl Slaglis oSS (o o5 w00 JLAS @l cnl 092 2ol SIS 5 Sl Sl Ll as b
o3l mieh JoIs 4 gl (b o)l 352y Sgl1 S DT 395 Ll Jsaz ) (2f 2led 5 adsl S8 waly) S (Sl poe sl Shs
Zaffar ) Sose ol,3 ojlail 95 5 ool 5 o] a8 ol S 38l SIS T adgl 3985 o ol olul .l oo ools oyLis ¥
Azizsoltani ) wil o SB ;lexsLo 5 (& Sheng-Gao, 2015 ol clale 5 p<e/e 0 1) S el Lt cos (Gl Lb @sl>)
(etal., 2019 o ol ol 985 Sod izen (85 1E (P<+/e ) oyl IS

O<+1+V) solI 5 T clale g (p<e/++)) S el Lot cos

ST (Fogl 5 g S il il cons OF 3985 G Ol passs (il sl &1 j25 @l -Y Jgoz
Table 2. Variance analysis of variation in water infiltration rate as affected by soil texture and Muddy water

Mean squares <ls o (1. Silo

ERHECSS povety St
LIPS YT HRGINW adgl 3985 s Freedom degree Variation source
Final infiltration rate Initial infiltration rate
\ATAY S Yaff/yy. e Y Soil texture S 8l
OIAYA** YYAY/- Yy N Muddy water ¢ o1 Sogll IS
YIS WEYVYE™ 5 S Sl xS i
Soil texture x Muddy water
([P0 YA/VYY \e Error Ua>

P<A1)) oy A8 Jloisl s 5o o dme 5 g (<44 )) doy0 A0 Jloiml gl 4o lo sime ¥ (g lo ixe pae

(Oeied .5l (Yang & Zhang, 2011) (g i of d9i5 o Sip asl OS50 g iy adl w3 5l a5 LS
ol Sl S 4 O 3485 o 0 pge hale BT Syl S Zieba, ) &5,15 95 1 (8 yidian Sy 330 5l s )95 (alaSE)
el S a1 ey adgl dei5 S (O (Sogll ) Jale s (Ren et al,, 2016) glsl 6,351 oo s ,o 9 (2017



v VEF Jlo 1T 0,les YO 0,50 | S gy0um g o idls 4 a5

S s g Shasly

gl b o gins (G5l Jlr (e y0 g 0l &y ol (Sogll S 2l
U ol I Sl s () bl ) o S kea Ve
o) J¥5 o 4y s s 9 5 ol ay o g 58 s
b (wals jles) Ol (Sogdl 5 jao mhaw jlas uals o (aals
SIS g 358 S ol (SIS 5 5 0 S kea ) e
dgis D Cadl oy YO ojlail 4y mlas ol jo g iy o yus
5 S ol o5y ol Lol 5 Y o s e

il 81 b adgl 3985 o« s pgd S 0 0905 s cixe 5 ko]
cale o YL jo g ol lis gaad als - ‘_;o}J'Uf clale

8l oo, 09 o3l (i S e Voreen ) ol Sl s
WS e ol o oage JY; ol @Mugl 3985 ey

SIS 2 e Sk cledale b gl g

sty ol
80
70 |

50

30

20

(Ceclv p o gilw) adgl dadi ouds

. Yoo

(mJ » P)Sslﬁ") ol @‘%"J‘

) (<)
80

70 t
60 |
50
40 t
30 t

20

(Celu p o gilw) adgl dgs ouds

10

HII[

REREEE)

clay o sl I8 cunlsl oS el Jdo ooy aoas pl Lol
S v Y 6385 Sl ) gyt SIS S e
S o d8line 4y Gleo o3 59,9 ol L as Jl> 060,105
Bghisn oS S (6 3ed5 Al Dud (b pj slaaY s

LS o T adgl d9ii b p ol (Fogli U5 il —¥-¥

5o ol adgl dgi5 o p 1y O (Sogdl J5 cdale @l 31Y S

SIS S s 2,0 a8 g0 (LA (o) 3550 SlaS
s 0925 nl b ocdls ST gl 3585 sy jlo ime g1 O
o) oS 5| 5108 (= 1+0) 5 s S 10 5 s o ine
(o ped S 30 09 (D<o V) sy ped g (P<e/o+)) S
oSk Voo e Sl s T eyl S98 St el it

|

(».».J » mfskw) x-" @‘ésl'df
(a) (&)

90 r
80 r
70
60 r
50
40 r
30

20
10

IIl

Yoo AR

(;-:J » F)Sgsl'.‘."’) <! @'%-“JS

© (o)

(@) (smy P39 (2) (i pg) () (b pg) S 50 OT (ST IS il i T gl 3585 o Ol -Y S
Fig. 2- Variation in initial infiltration rate as affected by muddy water concentration in sandy loam (a), silt loam (b) and clay
loam (c)



C sl Sy ol (Sogll U Ol )

7A

B W, 2008) a0 (215 Lty & dnle (o5 (520343585
cébp, S o adgl 34a5 cas <l yo Ll G?aﬂJf ol

LS 4o Ol sl dgi wad p ol Sogdl g5 56 -v-F

Sgts o o gme 51 Ol (Sogll S5 as ols ylis @l
ps) 5 <)) (oo pgl P12 0) (i pgd S j0 O 2l
LmJBdbogyl@“Le;é?LQM.(Y‘Ji:)o)la(p<~/~~\)‘SM:)
ol & ot s T SIS 5l e Sslen Vo
py) S o cuils jals Y5 ol 4 Cad a0 YF 5 FY 5 VA
A SS9 s 3l ol i
3985 B3 e ol At ol bl aals s B Wy, b
ol e Ml i Gleld o a4 b o S
SOl S calisee slacdale o OF Sl 3g5 o o ol b
Blae Ohd sose i5u (oS iz 0 e e gy ol
9 S g ol gty glagas 4 Of by olyen wiilsi e
Dgd o yoS Ol ol Sgi5 ok il o Ll ae &l il ass

318 ol 5l eslal 5,40 ,0 Kang et al. (2024) sl o,
S L S (S yae colas a5 ol Ll S sla g o
Sledile L 20 S 5o g aloe (hals S9i 5Tl g
20,8 AY gAY o5l 4 a5 0 0l 3985 o 0 VY B Y 5l 0T IS
sielS Sl as ol las ol G @l b e ialS
5505 e S aw a0 O Gl deis cas o ol Syl IS
OY Ble jo ol,d el adgr og Ol adgl 395 cals als jo
ol o Somb lges jo cllil cods jialS § S o
5 OIS O 0959 a5 wes so ol Azl () el gobge
Sl ey SB L oM (i sledas,e b bl slous;
A G Gy (69,5,5 S ay ol 3988 Jlaae iol38l o g S
3985 Lo s il 1) 3B ka8 K08 (g 3l 5 )00 aSTS L
2,108 o s slasldes (o S 4 ol

cdale ol b adsl dg05 uls il lye oy pod S 0

A S Ve el 55 g 05 bl ST (SIS
st OF adgl 3ga5 o (zals ao,s £F ojlusl 4 O Sl 5
O oIS O 5l cdale pl jo O dga5 a—i el oludl
peSke Ve g e Voo Sool slacdale b g lo e
pd e S Voo bl o Sl e ol (i
Ol @ o adgl dgi5 o cl aus po B0 ojlusl & OISl J5
YL slecdale o i Sy S b o cily g Y
(o3 V1) (558 2l G oS hen Vo) O (Sogll S
Ol as wes oo l—id gl pl o IS jeb an o snal i
SIS b s slackile o > Sl o amo 0 7

Sl

s (s pol) Cdl el yo S My by, S o

2 lra b 3 bl e ) ddlie 51 2aS Ly b s ddlia
i 4y el ] b Y B3lie o S1 4 L i plKin
g ST o 09 g0 ol gl S5 e 10l5 5 Ll g
3 e adgl daa8 ul il el Ml iy Jlolyd o 4
gy e @ T 5 3las Sl e il b el LS Lo
Sz g M o (i Ay 5 ST Jilie o B3 iy
6ol oloy ow g ausly malS S 0 ogl 5 O 3585 oo
Wu & Huang et al., ) cul ;L5 S Gleel a4 Ol 3585 cp>
ol s mals o Ol g5lwsgdT S &l il o,90 50 laatsl, (2000
o3b ;o oIS Ol jeue aS 0ls i Slw T slo JUS ol 5
s Wil o S Jilie 4y 3las,l 395 U 4 el 1V s
Nasirian et ) sas LzalS oo #Y G #- 51 SB e ], ol
sladale o a8 ol lis 50 anwle et 1o by oy (al,, 2017
9 Jodsu 4z 0 g ool bl S j el @l )3 “;%JUf SYL



74

VEF Jlo /T o)Lty YO 0,90 1 Sdg o g ol Lails 4y s

S s g Shasly

a ? a
: A 8T
35t 3
jJ ,:) 7+
3 3
Y 4 3 6
i b Y5 |
337 3
5 .
x 2T X3
3 3,1
3l 3
1 L
0 0
. . Yoo . AR EE . e Yoo Yoo a Yoo
()*rr‘ﬁﬁ)fgsl-:-")b." s“s”df (rﬁ-‘xu“)fgsl#)b." S
(b)() (a) (L)
4/5
a
g 4T
]
335 r
k)
3 0
}2/5 -
3
:‘{9 2 |
4
7%1/5 F
N
3
0/5
0
. . Yoo BEEEER
()-‘-:Jr?ﬁ)fsl-:-")b." @—%”JS

© (z)

(@) 3 p5 3 () (Ko pol () (S pgd S 53 ST (FogT 5 il comi T (slod 398 o i —F S
Fig. 3- Variation in final infiltration rate as affected by muddy water concentration in sandy loam (a), silt loam (b) and clay
loam (c)

AR Y[ OV ERER TSI R < SINT- JPRUESn
Sad (P US) wils sy b ol O adsl 35a5
S8l S emp il o adgl Soi al B Ol oly 5
U5 a5 R i azmi () 28,5518 O (Sogll s s S
5B Wy, 5 el Sl ) Jitae Jole olyie 4 O (Sogll
alie Lo, S aen ,o O oles Sei as <l o o clale
e 35 Sas a5 cul o gadee onl e (o F SE) ol
O3 calsl 5 ol O 3gi5 @ [0 S # e IS 56 Sl
shals a5l S o 1) alive 6,l3, o S 33l o 3las

3yl JLos 4y ol 3gi5 s

u.ebguT ‘sfégJTJf(,uS oy S uT dgdi Ll -Y-0
S

Al (Sl 5 S el bl g0 iS00 (o)

5b cos adsl 3ei mad polie a5 ol las O Sei wad
w3 oo Lis s (pl (Y Jgaz) o)l 18 Jale 90 cnl (AiSen
b g, i o 51 28 055 a4 S sla Shy oS
S aY Gl S )l adgl deis a2l ST (Soll S
STJFCT adyl Sgi o 5o oot s ele S b
S 50 3l o)l @98 b b S Shd sanals .o



c sl (Fhg ol (Sogl 5 Ol cmy

p—
[}

AYOYFX + -/b\.Y’y:-
JPVYY=2R

INYPVX Y OFy =
/O FA=2R

(eslos p o (Hlw) (2ld 985 s
[—] i N w N [0, (=) BN | =] N =]

0 1 2 3 4 5 6

(5 32 255 (o) ST (FogT S5 o,
(b)(>)

20 AF/AVAX + A/YY ATy =
80 ® JAYLF =2 R
3
J 70
i X
'_; 60 &
¥ 5 °
3 RN
x]a 40 g, (“*‘. \\\\‘ P
¢ O~ [ 2N
E 30 | DR ALY
3 ~
3 20 ¢ ™
= BA/FYAX + A/ 4V Py ="
10 JVFFF =2 R
0 1 1 1 1 1 J
0 1 2 3 4 5 6
(G 2 5 (o) O (Sogll 5 o0, 80
(a) (&N

Gaww) (o) P9 9 (3058) (o pd (D) (b pgd ST 50 O (FogIT IS & Cound (0) O (ks 395 s g () gl dgii s ol punis —F JSC
Fig. 4- initial infiltration rate (a) and final infiltration rate (b) versus to water concentration in the soils: sandy loam (blue),
silt loam (red) and clay loam (green)

Sga o cdl 4o Lol cate Ol 31 asmis 4o 5 oS logg ol (5 i
Ol iy 45 983 g0 Gt al (nl 0 g0 268 Ol 2l
de jlade ulidl 1o g SO 5l edl cid o SB L gleas,e o
S 3l g 3l S plw & Cus 5y 3,515 (S O
sloclles 1o SB 4 Ol i byl l 5 1) 58 0 2eS S0s
clie a5 alaao e Guiz 008 0 DM S som
s ST slashiz ) s M iy olles Sl ol
SIS 4z ;0 b glacdl ;o his cily, S L sleao e
Sllee o alie (il oS ke Voo 51 59 ol

SIS ol

bty lp gl oliiils S (cwiige g psle 095
2380 6T b S 4325 slaialejl (sl

e Alijanpour Shalmani A, Vaezi AR, and Tabatabaei
MR, 2020. Optimal combinations of hydrological
variables for modeling of daily suspended sediment
load in Karaj Watershed. Watershed Engineering
and Management, 12(1), 228-243, doi.org/10.22092/
ijwmse.2019.121319.1463 (In Persian with Englis
Abstract).

e Alizadeh A, 2015. Principles of Applied Hydrology.
The Press of University of Imama Reza, Mashhad,

Ll S ams -F

el Jbogre Sl o] (Sogdl 5 a5 ols oL mls

S 5ol Sgi il o 035 e S  Sg 00 sla S
Sgi5 a1 ity adgl 3985 ot LmalS oI (Sogll 5 ol 3
O 50 &S sk s o ) (o po)) 8L 1y S o cadsl
Sk Vo) S (SIS Gl e glaclile o 2> S
pel S 10 0l 0gmg adsl dga5 ol yo gagad Bl (]
Slal® Jdo 4 cdboby0 sbSle o (adly jo cul 05
50 ol oles e85 macs o ol s LEelS wocd o bl piius
(2l S um s a7,y 015 Of Gl slacdale

sloges 4 ol oLz olyen 0 ile oo Blae OIS ouns yisu

&bw

Iran, 735P (In Persian).

e Azizsoltani E, Honarjoo N, and Ayoubi S, 2019.
How soil pore distribution could help in soil quality
studies as an appropriate indicator. Eurasian Soil
Science, 52(6), 654-660, doi.org/10.1134/S1064229
319060036.

e Bassegio D, Sarto MVM, Rosolem CA, and Sarto
JRW, 2018. Guar root and shoot growth as affected
by soil compaction. Pesquisa Agropecuaria Tropical,



https://doi.org/10.22092/ijwmse.2019.121319.1463
https://doi.org/10.22092/ijwmse.2019.121319.1463

v VEF Lo /T 05l YO 0,98 1 Sdgyous g ol ils 4y 5

S g Shasly

48(2), 163-169, doi.org/10.1590/1983-40632018v
4852189.

Candemir F, and Giilser C, 2012. Influencing factors
and prediction of hydraulic conductivity in fine-
textured alkaline soils. Arid Land Research and
Management, 26(1), 15-31, doi.org/10.1080/153249
82.2011.631686.

Chen G, Weil RR, and Hill RL, 2014. Effects of
compaction and cover crops on soil least limiting
water range and air permeability. Soil and Tillage
Research. 136(1), 61-69, doi.org/10.1016/j.still.201
3.09.004.

Chowdary V, Rao MD, and Jaiswal C, 2006. Study
of infiltration process under different experimental
conditions. Agricultural Water Management, 83(1),
69-78, doi.org/10.1016/j.agwat.2005.09.001.
Corradini C, Flammini A, Morbidelli R, and
Govindaraju R, 2011. A conceptual model for
infiltration in two-layered soils with a more
permeable upper layer: From local to field scale.
Journal of Hydrology, 410(1), 62-72, doi.org/10.
1016/j.jhydrol.2011.09.005.

Farzaneh H, and Gazanchian A, 2011. Effect of
Floodwater spreading on soil infiltration in Kalaleh
Sadat of Sabzevar. Iran-Watershed Management
Science & Engineering, 5(17), 1-6, dor.isc.ac/dor/
20.1001.1.20089554.1390.5.17.1.3 (In Persian).
Fazelpour Aghdaei M, Malekinejad H, Ekhtesasi
MR, Barkhordari J, and Zarea Chahooki A, 2017.
Assessment of flood water spreading projects on soil
characteristics in Yazd province. Journal of Range
and Watershed Management, 69(4), 983-997._doi.
org/10.22059/jrwm.2017.61202 (In Persian with
Englis Abstract).

Gee GW, and Bauder JW, 1986. Particle-size
analysis. In Methods of Soil Analysis. Part 1.
Physical and mineralogical methods, 5.1, Second
Edition, Klute A. (Ed.), 383-411, doi.org/10.2136/
sssabookser5.1.2ed.c15 .

Ghazavi R, Vali A, and Eslamian, S, 2010. Impact of
flood spreading on infiltration rate and soil
properties in an arid environment. Water Resources
Management, 24, 2781-2793, doi.org/10.1007/
s11269-010-9579-y.

Giménez D, Rawls WJ, and Lauren JG, 1999.
Scaling properties of saturated hydraulic
conductivity in soil. Geoderma, 88(3-4), 205-220,
doi.org/10.1016/s0016-7061(98)00105-0.

Haise HR, 1956. The use of cylinder infiltrometers
to determine the intake characteristics of irrigated
soils. (Vol. 41, No. 7). Agricultural Research Service
and Soil Conservation Service, US Department of
Agriculture.

Hillel D, 2003. Introduction to environmental soil
physics. Elsevier Sceience (USA). http://www.
academicpress.com.

Hoseini F. and Vaezi AR, 2017. Investigating the
role of slope gradient and soil properties in the
variations of soil water content in rainfed lands of
semi-arid regions, northwest of Iran. Journal of

Water Research in Agriculture, 31(2), 245-257,
doi.org/10.22092/jwra.2017.113168 (In Persian with
Englis Abstract).

Javadi MR, Baghery M, Vafakhah M, and Gholami
ShA, 2014. Effect of flood spreading on physical soil
properties (A Case Study: Delijan Flood Spreading).
Journal of Watershed Management Research, 5(9),
119-129, (In Persian).

Jinxin W, Baolong H, and Dihai W, 2004.
Infiltrability of muddy water and universal model for
both muddy water and tap water in planted forest
site. Acta Ecologica Sinica, 24(12), 2841-2847.
Kang S, Fei L, Zhong Y, and Liu L, 2024. Effects of
the sand content of muddy water content on one-
dimensional vertical infiltration characteristics and
dense layer formation characteristics. International
Journal  of  Agricultural and  Biological
Engineering, 17(1), 172-179, doi: 10.25165/].ijabe.
20241701.7919

Karimi Sangchini E, Yousefi Mobarhan E,
Vayskarami I, and Vayskarami F, 2024.
Investigating the effect of floodwater spreading on
soil infiltration (Case Study: Davudrashid
Kouhdasht floodwater spreading station). Iran
Watershed Management Science & Engineering,
18(66), 49-58. doi.org/10.22059/jrwm.2015.53470
(In Persian with Englis Abstract).

Kemper WD, and Rosenau RC, 1986. Aggregate
stability and size distribution. In Methods of soil
analysis: Part 1 Physical and mineralogical methods,
5.1, Second Edition, Klute A (Ed.), 425-442,
doi.org/10.2136/sssabookser5.1.2ed.c17.

Komasi A, and Abdoli Kolivand M, 2026.
Application of MIDAS model in flood forecasting
(case study: Bahramjoo basin, Lorestan province).
Journal of Hydraulics and Water Science, 35(4), 27-
43. d0i.10.22034/hws.2025.66375.1014___ (In
Persian).

Mahdian MH, Sokouti R, and Kamali K, 2011.
Appraisal of the trend of soil infiltration rate changes
in flood spreading station of Iran. International
Journal Natural Resources and Marine Sciences,
1(1), 33-43 (In Persian).

Mann KC, Peck JA, and Peck MC, 2013. Assessing
dam pool sediment for understanding past, present
and future watershed dynamics: An example from
the Cuyahoga River, Ohio. Anthropocene, 2, 7688,
doi.org/10.1016/j.ancene.2013.08.001.

Nasirian A, Maghrebi MF, Akbarpour A, and
Mohtashami A, 2017. Investigation the effects of
muddy water in decreasing seepage in the transition
channels (Case study: Ferdows, South Khorasan
province). Iranian Journal of Soil and Water
Research, 48(5), 929-940 , doi.org/10.22059/ijswr.
2017.211110.667497 (In Persian with Englis
Abstract).

Nazeri Tahroudi M, Ramezani Y, De Michele C and
Mirabbasi Najaf Abadi R, 2020. Estimation of the
joint frequency of peak flow discharge-suspended
load of Zarinehrood basin using two-dimensional



https://doi.org/10.1590/1983-40632018v4852189
https://doi.org/10.1590/1983-40632018v4852189
https://doi.org/10.1080/15324982.2011.631686
https://doi.org/10.1080/15324982.2011.631686
https://doi.org/10.1016/j.still.2013.09.004
https://doi.org/10.1016/j.still.2013.09.004
https://doi.org/10.1016/j.agwat.2005.09.001
https://doi.org/10.1016/j.jhydrol.2011.09.005
https://doi.org/10.1016/j.jhydrol.2011.09.005
https://jrwm.ut.ac.ir/article_61202_574c8b3aee64b6f5052f10c2e958e99c.pdf?lang=en
https://jrwm.ut.ac.ir/article_61202_574c8b3aee64b6f5052f10c2e958e99c.pdf?lang=en
https://doi.org/10.22059/jrwm.2017.61202
https://doi.org/10.22059/jrwm.2017.61202
https://acsess.onlinelibrary.wiley.com/doi/book/10.2136/sssabookser5.1.2ed
https://acsess.onlinelibrary.wiley.com/doi/book/10.2136/sssabookser5.1.2ed
https://doi.org/10.2136/sssabookser5.1.2ed.c15
https://doi.org/10.2136/sssabookser5.1.2ed.c15
https://doi.org/10.1007/s11269-010-9579-y
https://doi.org/10.1007/s11269-010-9579-y
https://doi.org/10.1016/s0016-7061(98)00105-0
http://www/
https://wra.areeo.ac.ir/article_113168_00fa10889cb4982920b681af269e041e.pdf?lang=en
https://wra.areeo.ac.ir/article_113168_00fa10889cb4982920b681af269e041e.pdf?lang=en
https://wra.areeo.ac.ir/article_113168_00fa10889cb4982920b681af269e041e.pdf?lang=en
https://wra.areeo.ac.ir/article_113168_00fa10889cb4982920b681af269e041e.pdf?lang=en
http://dx.doi.org/10.25165/j.ijabe.20241701.7919
http://dx.doi.org/10.25165/j.ijabe.20241701.7919
https://doi.org/10.22059/jrwm.2015.53470
https://acsess.onlinelibrary.wiley.com/doi/book/10.2136/sssabookser5.1.2ed
https://doi.org/10.2136/sssabookser5.1.2ed.c17
https://doi.org/10.22034/hws.2025.66375.1014
https://ijswr.ut.ac.ir/article_64745_bc09f34eb8b99c8eadce48a34047422b.pdf?lang=en
https://ijswr.ut.ac.ir/article_64745_bc09f34eb8b99c8eadce48a34047422b.pdf?lang=en
https://ijswr.ut.ac.ir/article_64745_bc09f34eb8b99c8eadce48a34047422b.pdf?lang=en
https://ijswr.ut.ac.ir/article_64745_bc09f34eb8b99c8eadce48a34047422b.pdf?lang=en
https://doi.org/10.22059/ijswr.2017.211110.667497
https://doi.org/10.22059/ijswr.2017.211110.667497

Csle She pol Sodl 5Ol )

YY

analysis. Journal of Water and Soil, 34(2), 333-347,
doi.org/10.22067/jsw.v34i2.81812 (In Persian with
Englis Abstract).

Ren Z, Zhu L, Wang B and Cheng S, 2016. Soil
hydraulic conductivity as affected by vegetation
restoration age on the Loess Plateau, China. Journal
of Arid Land, 8(4), 546-555, doi.org/10.1007/
s40333-016-0010-2.

Shamsolmaali N, Mahdavi M, and Zehtabian Gh,
2011. Assessment of the effect of floodwater
spreading on infiltration variation of soil surface in
Varamin catchment. Journal of Range and
Watershed ~ Management,  64(3), 307-3217
doi.org/10.48308/envs.2024.1447 (In Persian).
Sheikhalipour Z, Hassan Pour F, and Azimi V, 2015.
Comparison of artificial intelligence methods in
estimation of suspended sediment load (Case Study:
Sistan River). Journal of Water and Soil
Conservation, 22(2), 41-60, dor.isc.ac/dor/20.1001.
1.23222069.1394.22.2.3.7 (In Persian)

Vaezi AR, Sadeghi SHR, Bahrami HA, and Mahdian
MH, 2008. Modeling the USLE K-factor for
calcareous soils in northwestern
Iran. Geomorphology, 97(3-4), 414-423, doi.org/10.
1016/j.geomorph.2007.08.017.

Vaezi AR, Akbari S, and Mohammadi MH, 2014.
Study of rainfall processes in calcareous soils
aggregates under laboratory conditions in NW
Zanjan, Iran. Iranian Journal of Soil and Water
Research, 45(1), 87-94, doi.org/10.22059/ijswr.
2014.51174 (In Persian with Englis Abstract).
Walkley A, and Black CA, 1947. Determination of
organic matter in the soil by chromic acid digestion.
Soil Science, 63, 251-264.

Wang JP, Zhuang PZ, Luan JY, Liu TH, Tan YR,
and Zhang J, 2019. Estimation of unsaturated
hydraulic conductivity of granular soils from particle
size parameters. Water, 11(9), p.1826, doi.org/10.

3390/w11091826.

Wu FC, and Huang HT, 2000. Hydraulic Resistance
Induced by Deposition of Sediment in Porous
Medium. Journal of Hydraulic Engineering, 126(7),
547-551, doi.org/10.1061/(ASCE)0733-9429(2000)
126:7(547).

Wu J, 2008. Mechanism and process simulation for
chemical clogging of the tailing dam. School of
Environmental Science and Engineering Shanghay
Jiao Tong University.

Yang JL, and Zhang GL, 2011. Water infiltration in
urban soils and its effects on the quantity and quality
of runoff. Journal of Soils and Sediments, 11(5),
751-761, doi.org/10.1007/s11368-011-0356-1.
Zaffar M, and Sheng-Gao LU, 2015. Pore size
distribution of clayey soils and its correlation with
soil organic matter. Pedosphere, 25(2), 240-249,
doi.org/10.1016/S1002-0160(15)60009-1.
Zaremehrjerdi M, Mahdian, MH, and Barkhordari J,
2013. Effect of floodwater spreading on soil
infiltration in Sarchahan station of Hormozgan
province. Iran-Watershed Management Science &
Engineering, 20(7), 1-8, dor.isc.ac/dor/20.1001.1.
20089554.1392.7.20.1.3 (In Persian).

Zehtabiyan GhR, and Rahimzadeh Gh, 2010.
Investigation of flood spreding effects on soil
infiltration (Case study in Mousian region, province
Ilam). Natural Geography, 3(9), 1-14 (In Persian).
Zhang S, Zhao G, Fan J, Yang M, Tian P, Mu X, and
Geng R, 2024. Variations of soil infiltration in
response to vegetation restoration and its influencing
factors on the Loess Plateau. Journal of
Environmental Management, 372, p.123356, doi.org
/10.1016/j.jenvman.2024.123356.

Zieba Z, 2017. Influence of soil particle shape on
saturated  hydraulic = conductivity. Journal  of
Hydrology and Hydromechanics, 65(1), 80-87,
doi.org/10.1515/johh-2016-0054.



https://doi.org/10.22067/jsw.v34i2.81812
https://doi.org/10.48308/envs.2024.1447
https://doi.org/10.22059/ijswr.2014.51174
https://doi.org/10.22059/ijswr.2014.51174
https://doi.org/10.3390/w11091826
https://doi.org/10.3390/w11091826
https://doi.org/10.1061/(ASCE)0733-9429(2000)126:7(547)
https://doi.org/10.1061/(ASCE)0733-9429(2000)126:7(547)
https://doi.org/10.1016/j.jenvman.2024.123356
https://doi.org/10.1016/j.jenvman.2024.123356
https://doi.org/10.1515/johh-2016-0054


    ∑  i = 1 n   w i


     x - i

