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Figure 1. @ A shematic of flume used b) Soil with 0% surface cover ¢) Soil with 30% surface rock
fragment cover
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Figure 2. A sehmatic of measuring mean flow velocity with dye injection (7)
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Table 1. Description of runoff hydraulic parameters

Al o Sopp a3l

V,, = XT?! oo bawgie Ciey
V=av, SB s Syl 4 e pus

Re =VDn ! Sy 222
F=V(/gD)™ 3955 33
n=\ Do’ g5 Sile (655 o
f —8gROV2 ity = o Slasl oy

t =rgbs Ol (b 5 awgte
D-qvt b G

(4l ) yio) SB s @jglons 5o ey Voo alewgdy 0l (b Cdlus (a) loj T o yio) Cdlune X (sl )3 yio) (b y> bawgio Cas pus Vi claily) ool jo %
buugia Goe D (455 jpione 2 i) JB i g 09,5 16 F (4 2 gyt V07 ) ol (Slotos gl v 5gizy 32 Re ()+) +/FV Lyl omps
02 Bly > (30 g (ceSayie S okS) Sl (S P (JKl) plyz (o8 GBS T (30 )3 yie) o o b S« Siile 62) upe N (%) Sl

Adloe (458 1 21ye y20)

oS 56 Jg @l jals aoys AY/D g Ae AY/VO 4id>
ol e (a8 0Lj L piomen Cudly gy S
J9i2) <L (alidl gy dae g ials 39,5 sue (xdaw
4 oraw by jlade ab oL b dgys dae ials (Y
Ol oy b anlie 3 by Gae yidn il 8l cle
a5 A8 3t ol Hlgie 0 o s
Sl 4 o ol 1 (W) ohen 5 35 bl
‘u.‘x.‘a.m dl!b‘_:)b? wl) )J.)LQO 9 u_’x.la.u o}.‘{)&m u:..my

Sl ol L, g0l )8 16U Cou iaS 1) jlgi, dae

o) S dged plerd § (o3 G SRy 5l (S

o) ool sl oads 0ald L Y Jgda jd adllas )50
b Sal S ilegl 5,0 S 4 S oo laodls
o ly Ailoe (o pg) 8L (Sl 5 039 5L PH
5 (Re) jginy sae dmig Jlas 93 5l Gl £95 5 Cunidy
(b Cundg ol bl .ad salazwl (Fr) 2g,8 dae
e dopy Yoy jio I (aw o) S by ol )
P Vs F N xaw glagbys o cuiy a1y 08

oinlejl 2y90 (od S olowd 5 (038 S Sk Sp Y U

Table 2. Some physical and chemical properties in loess testing soil
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Table 3. Hydraulic properties in simulated runoff

odd (glwand Cllg) lapb e (Sg)an sla Sho V' Jsi>

T b T
e ; o QR Bwgie a8 VATS <N o
gz dae 298 dus (oms™) (mom) (1) 050 Gy (it min)
Ve Y- VI -I5Y
Ve -vs AIY \Y- v .
Voo ) 5 \/os v-
Ve Jvs o V- "
Yoo Vi) \O/f \YY
v.. -I5Y an vIY- v
;
ye. - siv Y- y-
ye. vV ol Yivv Y-
Yo V- Va5 Vor
Yo -I5Y Vo YIA v
N
Y- -Ivs vIY /v y-
Yo -Iva ol olvs Y.

mld ol (rlaw oy S by o JSS
b oRIPL e b e GBI L Ela
O L Elay eyl cupd SR (e
obp dlize by Glp (e oS by
ol @ ol L & b gy Oglite (rdaw
7 byl ©pj sl Sl (aw

9 () glamy o) ) cops Sl ¥ USS

Sy e 0p) S (b Jlie 1) (n) Sl
Lo o glis odaw Ollyy calisee glal > lade
e Gl S0 oS 25800 daMe ¥ ISS 4 dag
— D o pd g s 0y S idgy o dlaly <ol
qu L)"’L“’I)) J..sua 9y 9.) 4?).) adlxo g{o )‘ CL.W;9


http://dx.doi.org/10.29252/jwmr.8.15.73
https://jwmr.sanru.ac.ir/article-1-843-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/jwmr.8.15.73 ]

VY iR AR AR R ShRRS e

lew sl o lwgio job 4 jeSie jiel)l lads
cal il asyd OV/Y 5 0/ AF/A sy 4 Cglite
a0y S Gidg Ll L (SHdb @ (P Jgu)
a2y ;3 il A g F WV e slale 0 sy 4 do
(¥ Jgiz) <8l Ll

Wda)érv“glﬁ)%&er?ﬁﬁjﬂwﬁmj\abﬁ
gaw p Jlw jl o)W plS g9y op g (Sl
S e Sy (Sdgpae bl b s (e gl Sk
$LiE Sy (595 bl jbe S aw lacs ) ol
oy Jbw o3y S5 IS 59y dom 53 g yude
o 4 398 o0 Yl Gl Cl 998 o0 )5 S
sy Gl b S Syt bty b oSl s
Sisle 5 glang—old ) Gups (Plaw ofyKiw
08) b n G253

0.14
49(l/min) ®6(l/min) A 3(l/min)
0.12
n=0.003Rc+0.014

ﬁ\ 0.1 4 R?=0.998
3 n=0.002Rc +0.015
‘R 0.08 R?=0.997
]
3
é= 0.06
\
= n=0.002Rc+0.011
S o0.04 R?=0.992

0.02 i

0
0 10 20 30 40
(1) o o S iuligy

WA Ll 5 )l 130 o)lod [piin Jlo el s> upite dsliagsy

23 58 Sisle ) qups ¥ SIS ilae g yide
w0y Siw by (IEIL (xaw by 5l (@
jo Sisle (605 copd 3)90 )3 8L Gl (s b 4
2 ol b glos, SKiw ol iidgy S o ol Jlads
o5y gy Rl b sl Rl e Gl
@ Sl ) curd b Oupe g uyeS (xaw
D92 4d53 )yl A 5V (xdaw by 4 bype c
Ol dop3 Ve &y jio jlo ) Siw ldgy (ISl L
1 iy d doy FEIY 5 VY SEIY Siile (631 oy
SB L dunlio > aady o ;1) 55 & odaw glapl >
gy IR b (F Jyiz) il (R by ool
Copd e lod Ve @ Ve 3l g Ve Ve 3l o, Siw
Sglite (o slagl > 53 bawgie yobo 4 Sisle )
2 (F o) bl iolisl wopd ¥R 5 YAV Cosy 4
030 ) S by (Rl b 3o Elamg—ow)l> coy 3)50
lop Ve & ¥e 5l Ve 4V 5l @ yao o

337 ®9(/min) ®6(/min) A3 (l/min)

2.8 { f=0.002Rc? + 0.022Rc+ 0.074
R?=0.999

f=0.002Rc? + 0.015Rc+ 0.097

2.1 1 R?=0.999

1.4 A

) oy (o s

0.7 1
f=0.001Rc?+ 0.007Rc+ 0.067
R?=0.994
0 10 20 30 40
(1) b o3 ,Saw ibg

u.?dcw ULP alisco Lghbu).) ) u_’x.la.w b).v)&w u»wy Lv CLW9 Lf“’)b 9 &A.:)Lﬂ LS)’) w‘)Ao O d..\a)l) -y JS\»;
Figure 3. Relation between Manning's and Darcy-Wei sbach rouphness coefficients with rock fragment cover in
different surface flow discharges
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Figure 4. Relation between Manning's and Darcy-Weisbach rouphness coefficients surface flow velocity

bl 4 a2 b il o5 slapidy s cla o
by Cep 4 b S Cans g (B o
Pl sl Alge & S5 3 ond &, Llg, (V/UL)
b g ¥ Sl ol mli (5 job 4 il cuenl
Fien| » 09)4:- 3 wlﬁo &S ol “"‘“‘9‘9 u)l )i:lu
Wle ol yol )by aSly ciun )y S5 5 60l 80 cos
A3l Jge 605 ups p Slge O ygebod
Cop g Goo Oed (hele 0 Cod (5p) cupd

23)5 (o S )l2d Sy (6y9abod Gl i 9 Ol

@ ol Bes On Cumd & Ggdbst g dha

1 (8/1)°° L ol (DI(RJL00))  oxdas 030y Siaw i
ORI L 88 3l s 3o (] gl 5 (e & JS
Gl Gos (aw (b K (paw opy S by
by Olime GRIBIL (ygebot Jlo ol b8l Gl
bl mls ololy il il e oj ) Siw
4 (8™ 5 yebgt o daly 43 pasuie 0 JSS
blawl ol o 0 IS5 alasMo b ] o) S & jgu0
DB Elagm ow)ld o pd (5)9abot Gl L a5 58
& bayye yil e 3l b Sl o o] > a8 sl

15 -
(8/£)°5 =4.647In(D/(Rc/100)) + 15.85
R? = 0.996
12 A (8/)°5 = 3.442In(D/(Rc/100)) + 9.614
R? = 0.998
9 -
3 © 9 (I/min)
=
SSA ® 6 (I/min)
A 3 (I/min)
3 (8/£)°5 = 3.818In(D/(Rc/100)) + 9.016
R? = 0.999
o
o 0.5 1 1.5

(DI(RC/100)) s 55 abosi

15 (F) alady KS) glize e slasl > 3 (B1F)0.5 5 (DI(RCIL00)) (ssusi (59 dbosis oy el -0 S5

(15 a)S L5 )5 (RC) 032y S by Mo ) (3o (]
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coefficientsin different surface flow discharge
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Abstract

Resistance to surface flow such as Manning's and Darcy-Weisbach rouphness coefficients
were an important |r§)ut for estimating soil erosion by soil erosion process models. Also, it is
very important for designing and implementing soil and water conservation practices. The
objective of present research was predicting Manning's and Darcy-Weisbach rouphness
coefficients in surface of a loess soil under different rock fragment covers. For this porpose, a
flume was used with 6 m length, 0.5 m width and 3% dope. The treatments included rock
fragment cover (0, 10, 20 and 30%) and three levels of flow discharges (3, 6 and 9 lit. min™).
The results showed that Manning's and Darcy-Weisbach rouphness coefficients increased as
exponential with increasing rock fragment cover. Darcy-Weisbach coefficient increased 84.3,
83.8 and 85.7% with an increase rock fragment cover from 0 to 30% at 3, 6 and 9 lit min™ flow
discharges, respectively, and Manning's rouphness coefficient increased 96.9, 96.7 and 97.4% at
mentioned flow discharges. RouEhness coefficients decreased as exponential (R°=0.99) with
increasing flow velocity at a rock fragment cover. Also, (8/f)*° increased as logarithmic with
increasing relative submergence. Generadly, results of this study showed that rouphness
coefficients not only were dependent on size and shape rock fragment cover but aso, were
influenced by factors such as flow rate, depth and velocity and aso, rock fragment cover
percentage.

Keywords: Flow depth, Flow velocity, Relative submergence, Roughness coefficients
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