19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pols 0 55 mons 595
1FF 3TV G

T g TB Wadigh g JFigol> Lo e
P o o Holistic and Smart Soil and Water Management
SEYBe-YYoYY O 59 oLRNS (amb Qolio 3 5355l Uit
College of Agriculture & Natural Resources, University of Tehran

%Senrch v

O (& sl S (5 i il S S gl 33 (w Job g STB Gl le 51k i
T# Gl s Mo GolilT 90 v

milan@ut.ac.ir ] 45 oKiils (S cwdige 5 pole 09,5 ¢ 550 (il -)
ho.asadi@ut.ac.ir * )| ,05 olKiils (S5 waige g pole 09,5 wliwl =¥

oS

9 semd sl S b S aiged Jloxr 50 6 b Golw B 5l (Lob Gy cdale Sloy Ol s (w4 andllae
eL;‘?da.w ol g ohb alad 4,6 hug S ol gilelas lee 4 g Lb o iole,d .o)’b).i@ Solae olond
celo e doe Ver ol b (Sl gleans 6&,&#51 Dgd g0 S B g Sllg, il | dgai ymalS cels
@b 2 G VY 5 418) (s sk 5 ailaS15 6yl 5B b 085 &jp0 S sladiges (59, 2 4lads YO Suke 4
Glor 5l 86 45 Wl o 2alS loj sb 50 ogmsy LS dbaigas ;ST 0 a5 wisls i gl 3ad w) yr ogmsy alé
S 5 el o) GBS 50 Ggmsy e ot b LT3l b el b o090l oS g 1ol 5o pdy iabus b 3
Ol pass 30 s i 435l D)3 o3l 1595 9 S laisle (gl gai5 . cllils iolidl o S o Ll wcdly oS
02 s |y il 3 555 Wil o ctslice Bl L i o Sing ool o gl a5 (g sb 4y ei o ogesy lale il
S 55 o gy CAE Lligy 30 00 S Sl it el alaS T 5,k 5 b b2 (S0l oy Joles aizeen
o ol ey el 5258 s i 0991 (st 5D Sl 5 el sl o am3 o L
S (o0 SeS S cblis i So e 5 Gl B (i Sladde St 4 (R (nl o]

S cdy 0 Giole,d Swlns ( K> S a3 o5l x565 1 gaadS 5519

doddo

Sl glaclad 5 ol ol 23U Cod oS el sl e Ko S5 (s5lebim Glale B ohg 4 S il b
oealS Gl oy () 09l oo (65,0laS sla e 3l oa Y g olde polie ol S @l)d Jl g ol las oo
Sl Ole g b Giole,d . (daSilva et al., 2012)098 o porcans ) o508 5 (So550g 08 45 1> 1035 (5590 42
0l ol S e Jie e b oo |, B3 a8 e by g oLl Lk a4 ,s by S O3 b las
S 55 £9,55 5 w3 oo i3l 1 Sy, 5 (2alS 1) O 355 a5 598 o oxlans 0390l o50is 5 baaslaSs .y 55 by
aalass g lal aile S sl Shg 4 iwle 3 ol @l . (Quijano et al., 2020; Dai et al., 2024) oS o @0y |,
.(Zhang and Wang, 2017) cel auly o g (S,b Sols Jie ()5 Jolge 5 g Cogb,y 9 (I dlge ccdly

23S b ledae Slidod ol (5900 S5 Jee Cblis 5 585 sla o drwss sln 6iledim paled S50
Maabreh et ) wlosls o138l 1) iolu 3 oo i <80 «Ollg = Sai,b Joles 9 1) ojlasl ale (S (G508 slo S5
by, S a5 Il )0 wisS co adgh (55T g,y g Mgl oo lax jeS 5l slaSE 4 55,5 @l s (@l 2023



19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pols 0 55 mons 595
\FoF TV G

ST 9 SB Wodigh g ol o pute

Holistic and Smart Soil and Water Management

SFYA-FYYY O 969 oS (oamb qlio 5 559l LFUSits %
College of Agriculture & Natural Resources, University of Tehran “Rosearon

Slts 5 Seolndg,and slag s s S lisle g,k . (Daietal., 2024) &)ls (6 5 i gusy Ol o 00w ;505 5
(Chenetal., 2021) 3jlu o (sSoe |, gar, JU! slooe b5 Sgage oy (yogas s o 42835 156 Gy, il
Jsil byl 5 s niysinlgd p a5 Sl olr Ll 5 S pleisle co 50 Jalss 1 236 g, Sl s
@5 o)l e az o b (Swl Sod ol ez 23U Gt Job (VY aely o (lo) conl A8 g,
Foad 505 Sla g 45 Jo 5 wilsge 65 6 )ldim Gialsd 0 ]y cd s il (i sl Silize oo
{(Foster, 1982; Mayer and Harmon, 1989) wlos ;57 5,155 <ol Job 9 (g by Sl ol o s e b saise
(Fuetal., 2019) ¢l bas 1o ol b ol b stms BB yob 40 cands Job 45 amd oo lis IS gl

Bas 018 3929 6 L Gl B )0 LSL glyl 3, S sln pii Slikdes 4 5l wasie Glacd e sezg L
Slo )l wlido 93 50 LoailaSls (55laly g o3l @je5 2 4z g5 b ()ledom (le B Gloj Sl (o) 2yl asllae
g Dglae

g, g olge

s 5 (1 J39) Sl Slite SlS’ st 5 oS30 slosTing b S sad ez ko Slaal 4y ios sl
Al il Baa b baaigad .ol 00ls jeue (650 b T SN 5l 5 00y St oo o5 o0 sl Yo -0 G 5l (6,18 paigad ;)
o o S S Sl SB g8 ey ploislu b IS S 5 oS SB e gl eniad Sbesl laglis
g 00l (55,551 6,10 paiges ley 4o 4T Sy ]y S S pdoere SB 5 Sal SIS apsS S o leisle
Gee and Bauder, ) s yieg,0up by, b S (Cdl) adsl ol o3lasl a5 Jolds bdiges oloand 9 (So3d slo S
Sb Sy gy b JT s0le «(Kemper and Rosenau, 1986) ;5Sl jog, b (aslaSs) gl &ol,d o5lail a395 (1986
elil J5 o lac 3l oolawl LpH 4 EC 4 (Sparks,.1996) azx> (b, 41 pwedS Lo ,S «(Nelson and Sommers, 1996)
osliiul 5 Sl bs, 5l alaS L 65l 5 o5l aujss 65 oyll sl () Jsaz) oi (s 5ol ( Page et al., 1992b)
95+ Job 90 b sla g ;0 S sladiges o)l)b (o5lwand sla jislosl plil (sl .(Kamper and Rosenau, 1986)a.
Sk Co 4l B TO e 4y IS5 g9 p0 5 el ity Bl Vo5 i S 4 Bes 5 (o0 g el VY
alls )8 ey mdaw 5l 6y §oglarl o g oliS ailes sla 5L (slyls coslainl 8,50 sl aizd 51,8 ouds (g lwas
gy Sale 6 Folail gl oetls 1B L VIA LLas con g 9,5 oo Jlesl ) el o e Lo Ve e (Saijl cad oS
)1 ptiges B85 dus 1o ()1 5l day 9 (V0 BB b gai O goame 19) 4830 93 18 (o3 ahB3 b oo 5l (29,5 U,
Voo sleo b oygl o 40,5 Sid 0395 b ogmy oy g diged poe (0l Cublo y digad A Y0 4880 b ggame ;o) o
Sy (A B9 S Bayb 5l (oS 5o S 5lS ) Cgm) SalE D (rnd Suzme (398 g cegeandes 423
ol Cevsay Uy, Al (335 4

axlllo 0590 SIS digod olowls g (S8 S SHg-) Jou

MWD dg OM CCE EC pH el
(mm) (mm) (%) (%) (dSm?)

(4
\/§ e YNY Y VD YAy ks gl YY b Y
<Y .17y <1a%  FIAY - 10¥ AA ™ Y 7 ) Sl




19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pols 0 55 mons 595
1FF 3TV G

T g TB Wadigh g JFigol> Lo e
b e o Holistic and Smart Soil and Water Management
SEYB-YYY Of 268 SRS (b @ilio 9 (5599l I uSits
College of Agriculture & Natural Resources, University of Tehran

%senrch v

VA A DA YANE N AT ey b ad YD OFI0 NF asS
<14 SNY DY SEY YR AN oyl YAD RV YV pdoese
MWD 5,3 ain ks g oS T slse OM sbeo paeds’ oliy,s CCE wjlae 53250 culan colls EC (assly PH
a1 b5 59 oilee

SE 1, (IYVNE) omedS Lo S i oy 5 e «(LYIVY) LS S 1) JToske jladie (5 jin o) Jga 4 ax gl
IPY) D3 it 8 e (5 e (S S 1y oo VIF) SIS 18 55 eSin e (05 et o005
(o S pg) sl 8l (POLS S (o ol )0 . cudls jpioee S 1) EC jlade o YL g Sl SB- 1) (o Lo
S el ssalice BB Y S5 50 43536 5 adgl Olyd o3l m 565 Jlogad 09 Dglate allaS (g Il slls (pmeS S5 L
oS ST e ) 5 107 5|y 3L askia ) 5155 Sl (g ls M osle amy YL b LS
5,5 s | S 5 olgion o el el e5S5 B )3 g o 5o yraiden | 31 555 slaallasls 7F - L
Db eSS T gl 5 adgl O3 o3lail a5er Hloges aS 0 el ey b S S Sl S as el oyl

— L e — O | —— 100 -

100 & Ok e o] MSS__“ ; % WF:V
%0 % 3 80 fl /

80 % % 70 f /

70 /i v, 60

60 ‘1 50

50 / 2 40 /

40 ;/ M 3 30

2] o i

10 % & : I

8 E l--=iléﬁi— 0

0.001 0.01 0.1 1 10 0.001 0.01 (s 0)'1.., s 1 10

(i (sheo ) &5 5k ke

anlllas 3 )90 ST dgni (az) 43536 145 030051 @395 5 (Cowly) anlgl Iy 63103l &s 395 JSub

ool Sglite (&35 Jsbo) (summs 03l 55 50 (alesT 9,50 S5 aisai oz sl gy Slale oy Sl ¥ IS

S diged ez Giale B Suld (&5 o3l g0 Sk 5 (Sloj Lawgie) wgey Sbale awgie (slus 2 (IS b 4 el
OS5 (Tl (9 (58) Sl lagie a1 b (o y shispsh) (usS (@S (ncind b (o)) linase
009 Ol 4z g bl VIO 9 ¥ AYD Y 090> ol i 4 g oo job a0 (698 [l AlaSE L o hewpod)

Bl Sl Gialosl 390 Sladiges (6 )l (oo S iy Giali B ks Wil oo polie cpl al b



19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pols 0 55 mons 595
1FF 3TV G

T g TB Wadigh g JFigol> Lo e
.y Holistic and Smart Soil and Water Management
SFYBYYF) O 569 SRS (b @ilio g 5339l Uit
College of Agriculture & Natural Resources, University of Tehran

%senrch v

- 60 -
20 s JUIRPE
. 50 4
% 15
: 40 A
\
) 10 A 30 A
t 20 1
o 51
X —0— 60 —— 120 10 -
0 . . ' T . . . 0 r r r r r r \
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
(ando) oo (a83) oo
6 - _ 15 - ~
. oS S
1
i 4 10 1
) 3 -
E 27 5 1
g1
0 r r r r r r \ 0 r - - -
0 5 10 15 20 25 30 35 0 5 0 15 20 25 30 35
(aido) ybo) (aido) oyloj

Srioiil Ve g 7+ gliio 0,5 Jogb 90 5 S diged Jlezr 50 Cgmy cdile Giloj Oolytd ¥ S

Oty Oladllas 516 )l gz loj b gun, cdale Ol nii aigy K0 S diged dus )0 (S S diged sliiul 4
ol buews lais 51 (Asadi et al., 2007; Fox and Brayan, 1999; Misra and Rose, 1995; Hussein et al., 2023)
iz lawgd el cpl o ey o0 (20b) Sl baas e SO 4y g 4l malS TooN 4 g ol £g, slaz, lal jo
JSCis yaimren 5 e il 365 j0 e b e lawgs Wil aldss g olas slail o iy ale B 5, o3 jsas walise
Ol S mhaw ;o ploy CuldS L allocid o allicam i ¥ JSis b g (Gale B Jlie jo Jpglie aY) (xlans 0dgul

(4295 BB il Gaw) oepss SB35 0 2l 5 olebom lep Oud p (o o3l ol Sl s
oo o VY 5l ol Gl 8 Cov Sl (o381 K00 ST diged dw j 10 Sl [0 S digad auw I Sglae
DAL) gy RIS Iy Sire 5 (atiie sS4 o (OLeSG Loy Slej Wig) L (Dslite (s 031l 59) maye e +/FA
O S diged ;0 5 malS ((DLS g pgS JodilasE sl S diged jo o ol Ll caloads ()bt role )
é.afl b, S S upsS S diges .Sl 009y (Gl Sl jo plpes dgam) Liulidl o 4 ! (=) wlas>
5 5B 55T AYAD (o)) Ka2 5 (gowl) (oo 0390l St daitas Dol 4 g el Cims-lawgie (5,lab b slaaslass b
ol o) e 5 o DS (6 bt el ok s et & ey s 0 & 10 el (- e
=38, Sl Colue ol s Jdo 4 bl Gl (ial3dl s 4y (o wlaSs lhls S5 g0 50 o)l Sl (&5
balasls Sanlo b osaass Jdo 4 5y @8 senld iolidl (Ko lo 4 ol ails g,y cdale ) Sas



19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pols 0 55 mons 595
1FF 3TV G

T g SB wadign g Figelo Lo e
Holistic and Smart Soil and Water Management

SEYBe-YYoYY O 59 oLRNS (amb Qolio 3 5355l Uit
College of Agriculture & Natural Resources, University of Tehran

%senrch v

S () JSKE) e e /YO 5l 5SS a8 b olyd ws o Tl o il b alaSTs a8 Ll aiged jo (il o
Las Jo o cal ol ol 3 ol Jasl el cas o e +/FA 4 colas ial58l 51 26U Qllgy o (o138 b sy o0
Jsl asbesl s 51 50ml mye o IVF Colus b S8 (g 5 00l wdgs iy, S 4z 55 5 (liee by Jloi|

(Ding and Huang, 2017) cewl w655 o6 b o Gl ,d glaanld 5 a8 51 Jelge 51 Ko (SO cal &l cpl
034 Dglae Ladad () JS2) &L::ﬂ Sy90 S digad [l ;0 Dglaie Ml 456 g adgl @l )3 o5l &9 4 azg b as

.w‘

& S i
Dslite Jl lo Shg b S aiged )z )0 o, ald Gloy Olpais W) (o) 2 b )b Gl B 2lsy L))
ol o ol il Saor Sls Solate (Coluw) whias 90 )0 (LalaS> 5 adsl OIS ojlail ao 365 Jas 5l 059 @)
@ 5ol Ghale anlb 0 dge Jelse £515 500 lo & el (alidie 5 S o g 4 bl (Saly 5 (5 e

e eolss plo s b gs cnl g el atsls b Jole ol 5] f“g)"’ 20 039 & pele @LQ‘ A &S el (5575
sabeyd anld 5 S IS5 g oS la S akes 5l LaliSs 55l 5 Sl o5l mjr cbos cpl 55 S oo

Sladllas ;o a5 ley cudS b sl Ol s g aBbcamw ) Y s 009l LSS S0 (g s (6,Ld
ol sliwl) ;o Wlgh oo Buizs oyl Glaaidl W )la8 o ;50 )b o Slolw,d (LS &g, edilodn y Ol @ i
i ol Sled b 5l (o s sy sl Gl e ol 4 s 890 ol 5o 3l arke Gl e e

D9a e |y Jobo 5l (5l (b8 Dol o9y s (e WEPP Jow (gLl

&l

Lalys jo asles wim b5l g olebom Rl p (ooin OYAD) iz w008 5 2 sy T (P8, v ]
YA = YV (OYY o)l pl (55,9l pole alos . ),b (o3 lwans 5l oolitul b al&isles]

CaiS Glaarli b o] bls )l g daw o9l LSis obj)l (VF+) o o x5S 9 .7p cgwme g gaml ol (5]
AOVEN0N (BIOY (ol pl S g of wlidss .S

1 o Giliee slodl 45 (5 lebirms Gl s 51 o35 3 05l @i (6 et OVE-T) 8 s ilisly 5 s oo

Asadi, H., Ghadiri, H., Rose, C.W., Rouhipour, H., (2007). Interrill soil erosion processes and their interaction on
low slopes. Earth Surf. Process. Landforms, 32, 711-724.

Borrelli, P., Robinson, D. A., Panagos, P., Lugato, E., Yang, J. E., Alewell, C., Wuepper, D., Montanarella, L.,
Ballabio, C. (2020). Land use and climate change impacts on global soil erosion by water (2015-2070).
Proceedings of the National Academy of Sciences of the United States of America, 117 (36), 21994-22001.

Chen, C., Lei, T., Ban, Y., Gao, X., Yang, X., (2021). Experimental study on soil erosion by concentrated waterflow
affected by thawed soil depth. Catena, 207, 105657.

Dai, W., Feng, G., Huang, Y., Tewolde, H., Shankle, M.W., Jenkins, J.N., (2024). soil aggregate stability and erosion
resistance in response to integration of cover crops and poultry litter in a no-till rainfed soybean cropping system.
Soil and Tillage Research, 244(106245).

Ding, W., Huang, C., (2017). Effects of soil surface roughness on interrill erosion processes and sediment particle
size distribution. Geomorphology, 295, 801-810.



19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pols 0 55 mons 595
1FF 3TV G

T g TB Wadigh g JFigol> Lo e
Holistic and Smart Soil and Water Management

SEYBe-YYoYY O 59 oLRNS (amb Qolio 3 5355l Uit
College of Agriculture & Natural Resources, University of Tehran

%senrch v

Foster, G.R., (1982) Modeling the Erosion Process. In: Haan, C.T., Johnson, H.P. and Brakensiek, D.L., Eds.,
Hydrologic Modeling of Small Watersheds, ASAE Monograph No. 5, American Society of Agricultural
Engineers, St. Joseph, 297-380.

Fox, D. M., Bryan, R. B., (2000). The relationship of soil loss by interrill erosion to slope gradient. Catena, 38(3),
211-222.

Fu, X. T., Zhang, L. P., Wang, Y., (2019). Effect of slope length and rainfall intensity on runoff and erosion
conversion from laboratory to field. Water Resources, 46, 530-541.

Gee, G. W., Bauder, J. W., (1986). Particle size analysis. In: Methods of Soil Analysis/ASA and SSSA.

Hussein, M., Asadi, H., Kouchakzadeh, S., Mohammadi, M., (2023). Flow-driven soil erosion processes in a
calcareous semiarid soil: Rill length and flow rate impacts. Catena, 221, 106765.

Kemper, W. D., Rosenau, R.C., (1986). Aggregate stability and size distribution. Methods of Soil Analysis: Part 1
Physical and Mineralogical Methods, 5, 425-442.

Maabreh, H.G., Waheeb, K., Ryadh, A., Abdulghani, S.B., Hamoodah, Z.J., Jasim, N.Y., Alajeeli, F., Al Mansor,
A.H.O., Andreevich, M., (2023). Application of M5 algorithm of decision tree in simulation and investigation of
effective factors of erosion in rangelands and forests. Caspian Journal of Environmental Sciences, 21(3), 533-541.

Maaliou, A., Moussouni, A., Ziani, D., (2024). Investigation of hydraulic parameters influencing interrill erosion
under simulated rainfall conditions. AQUA-Water Infrastructure Ecosystems and Society, 73(11), 2165-2186.

Meyer, L.D., Harmon, W.C., (1992). Interrill runoff and erosion — effect of row-side slope shape, rain energy, and
rain intensity. Trans. ASAE 35 (4), 1199-1203.

Misra, R.K., Rose, C.W., (1995). An examination of the relationship between erodibilty parameter and soil strength.
Aus. J. of Soil Res. 33, 332-715.

Nelson, D. W., Sommers, L.E., (1996). Total carbon, organic carbon, and organic matter. Methods of soil analysis:
Part 3 Chemical methods, 5, 961-1010

Page A.L., Miller, R.H., Jeeney, D.R., (1992). Methods of Soil Analysis, Part 2. Chemical and mineralogical
properties. SSSA, Madison, p 1159

Quijano, L., Kuhn, N.J., Navas, A., (2020). Effects of interrill erosion on the distribution of soil organic and inorganic
carbon in different sized particles of Mediterranean Calcisols. Soil and Tillage Research, 196, 104461.

Silva, G.R.V., Souza, Z.M., Martins Filho, M.V., Barbosa, R.S., Sousa, G.S., (2012) Soil, water and nutrient losses
by interrill erosion from green cane cultivation. R. Bras. Ci. Solo, 36, 963-970.

Sparks, D.L., Page, A.L., Helmke, P.A., Loeppert, R.H., Soltanpour, P.N., Tabatabai M. A., Johnston, C.T., Sumner,
M.E., (1996). Methods of Soil Analysis: Part 3 Chemical Methods. Soil Science Society of America, Inc.,
American Society of Agronomy, Inc.

Zhang, X. C., Wang, Z.L., (2017). Interrill soil erosion processes on steep slopes. Journal of Hydrology, 548, 652—
664.

The effect of soil structure stability and plot length on interrill erosion dynamic under rainfall simulation

Ahad D Milan?, Hossein Asadi?*

LPhD Student, Soil Science Dep., Faculty of Agriculture, University of Tehran, Karaj, Iran. milan@ut.ac.ir


mailto:milan@ut.ac.ir

Ol S pols 0 55 mons 595

19t Iranian Soil Science Congress

16-18 September, 2025 1FF 3TV G
T g TB Wadigh g JFigol> Lo e
: Holistic and Smart Soil and Water Management
SFYA-FYYY O 969 oS (oamb qlio 5 559l LFUSits %
College of Agriculture & Natural Resources, University of Tehran “Rosearon

2" Soil Science Dep., Faculty of Agriculture, University of Tehran, Karaj, Iran. Corresponding Author,
ho.asadi@ut.ac.ir

Abstract

This study investigates the temporal changes in sediment concentration due to interrill erosion in four soil
samples with contrasting physical and chemical properties. Interrill erosion, as the separation of soil particles by
raindrop impact and surface flow, reduces water infiltration, increases runoff, and degrades soil. The effects of
aggregate stability and plot length on sediment concentration were studied by rainfall simulation of 100 mm/h
intensity for 35 minutes for four soil samples. In most of the samples, sediment concentration decreases over time
reaching a steady level, which is due to the initial removal of erodible particles and the formation of a surface
seal. With increasing plot length, sediment concentration decreased for the agricultural loam and forest soil
samples, but increased for sandy soil. Diversity in soil structure stability and secondary particle size distribution
play an important role in temporal changes in sediment concentration, so that differences in these properties can
change the erosion pattern even for the soils with similar textures. Also, the interaction between rainfall intensity,
surface runoff, and aggregate stability causes wide dynamic changes in sediment concentration. The results
emphasize that interrill erosion dynamic is affected by plot length and accurate scaling of interrill erosion is
complicated. This research contributes to improving erosion prediction models and better soil conservation
management.

Keywords: Particle size distribution, Forest soil, Erosion dynamics, Soil loss
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