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Figure 1. @ A shematic of flume used b) Soil with 0% surface cover ¢) Soil with 30% surface rock
fragment cover

Ky Gyt adaks a_,.:bala.a.‘- Sl adazi
YT =
4+—p 4 :
ol Ve-F - e

(V) 55 305 b b Lawgite S puw (50310 5l Jles ' IS5
Figure 2. A sehmatic of measuring mean flow velocity with dye injection (7)
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Table 1. Description of runoff hydraulic parameters
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Table 2. Some physical and chemical properties in loess testing soil
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Table 3. Hydraulic properties in simulated runoff
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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
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coefficientsin different surface flow discharge

s iyl 5 08l 18 cow 4t ogdle 6y culyd
ulyd i s rgabg diile ol yialyly 4l it
6 cod dlgie ) qulpe U S e 6 )
oni )3 9 4B)5 )8 by G p g Bes Gomen Jlelgs
ol @l &Sl 4 g b3S i Jlod ()9abse (ljee
eyl (o by ol clb 4 by 30
S Shy phsb e Sy jshie 4 &S d9d 0
@ el ool Sy ((xaw 0 5l Gl SS9y
D35 LB oy p 90 35 plej Job 53 5 Seelid &g

Sl o (e 05, Siaw idey L Baiod pl jo

ol SB S Sl b Jlie )3 Cuglie 5 o)
ol (00 S5 a8 o i bt i )F 8wy )80
culpd (o (gof i (ldg (Al L Ul b
g b S8 4 sy 4 glaay )b g Sl G
g1 iS5 (ol Moo puizmen gols bl o iulj8l 53 (gan
Sllgy o (b on)Siw Shdy Pl L &
S gtbet GRIBIL i ol @ b Gl
g 4ty ool 5 Sl 6 ulpe cb (23
& ol Cably cpl Slo ol cpl b GRS Sl


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jwmr.8.15.73 ]

A o 03 )i Sglite sla g ot od S SG pa )3 Flawg— s 9 Sisle (6125 ol 3591

&l

Agassi, M. and G.J. Levy. 1991. Stone-cover and rain intensity: effects on infiltration, erosion and

water splash. Australian Journal of Soil Research, 29: 565-575. _ )

Blake, G.R. and K.H. Hartge. 1986. Bulk density. In Met, 2™ edn, Ed. A Klute. American Society of

Agronomy, Madison, ﬂ? 363-375.

David, G.C.L., E. Wohl, SE. Yochum and B.P. Bledsoe. 2010. Controls on spatial variations in flow

resistance along steep mountain streams. Water Resources Research, 46: 1-21.

Drikvandi, Kh., M. Fathi-Moghadam, A. Masjedi and M. Bina. 2012. Evauation Effect of Density

and Flaxibility of Non-Submerged Vegetation on River Banks and Floodplains on the Friction

Factors. Iran-Water Resources Research, 8: 24-35 (In Persian).

Ferguson, R. 2007. Flow resistance equations for gravel- and boulder-bed streams. Water Resour

Research, 43: 1-12.

Gee, G.H. and JW. Bauder. 1986. Particle size analysis. In: A. Klute, (ed), Methods of soil Analysis.

PhP/scaI Properties. SSSA, Madison, WI. 9: 383-411. o

Gilley E., R. Kottwitz and A. Wieman. 1992. Darcy-Weisbach Roughness Coefficients for Gravel and

Cobble Surfaces. Journal of Irrigation and Drainage Engineering, 118: 104-112.

Govers G. and G. Rauws. 1986. Transporting capacity of overland flow on plane and on irregular

beds. Earth Surface Processes and Landforms, 11: 515-524.

Hairsine P.B. and C.W. Rose. 1992. Modeling water erosion due to overland flow using Physical

principals, 1. Sheet flow. Water Resources Research, 28: 237-243.

10.Li, X.Y. and L.Y. Liu. 2003. Effect of gravel mulch on Aeolian dust accumulation in the semiarid
region of northwest China. Soil and Tillage Research, 70: 73-81.

11.Mirzaee, S., M. Gorji and A. Jafari-Ardakani. 2012. Effect of surface rock fragment cover on soil
erosion and sediment using simulated runoff. Journal of Soil Management and Sustainable
Production, 2: 141-154.

12.Morgan R.P.C., J.N. Quinton, R.E. Smith, G. Govers, J. Poesen, K. Auerswald, G. Chisci, D. Torri
and M.E. Styczen. 1998. The European Soil Erosion Model (EUROSEM): A dynamic approach for
predicting sediment transport from fields and small catchments. Earth Surface Processes and
Landforms, 23: 527-544.

13. Nearing, M.A., L.D. Norton, D. Bulgakov, G. Larionova, L. West and K. Dontsova. 1997. Hydraulics
and erosion in eroding rills. Water Resources Research, 33: 865-876.

14. Poesen, J., F. Ingelmo-Sanchez and H. Mucher. 1990. The hydrological response of soil surfaces to
rainfall as affected by cover and position of rock fragments in the top layer. Earth Surface Processes
and Landforms, 15: 653-671.

15. Powell, D.M. 2014. Flow Resistance in Gravel-bed Rivers: Progress in research. Earth-Science
Reviews, 136: 301-338.

16. Rieke-Zapp, D., J. Poesen and M.A. Nearing. 2007. Effects of rock fragments incorporated in the soil
rﬂ)aétgxl 6)7neconcentra¢ed flow hydraulics and erosion. Earth Surface Processes and Landforms, 32:

17.Tailong, G., W.D. Quanjiu and J.Z. Li. 2010. Effect of surface stone cover on sediment and solute
transport on the slope of fallow land in the semi-arid loess region of northwestern China. Soils and
Sediments, 10: 1200-1208.

18.Walky, A. and I.A. Black. 1934. An examination of Degtgareff method for determining soil organic
matter and a proposed modification of the chromic acid in soil analysis. 1. Experimental. Soil Science
Society of America Journal, 79: 459-465.

19.Yao, C.,, T. Lei, W.J. Elliot, D.K. McCool, J. Zhao and S. Chen. 2007. Critica Conditions for Rill
Initiation. Soil & Water Division of ASAE. SW., 70-56.

20.Zhang, G.H., R. Shen, R. Luo, Y. Cao and X.C. Zhang. 2010. Effects of sediment load on hydraulics
of overland fl ow on steep slopes. Earth Surface Processes and Landforms. 35: 1811-1819.

21. Zounemat-Kermanil, M., and M. Ganjalikhani. 2016. Hydrological soil groups estimation in ungaged
catchment. Journal of Watershed Management Research, 7: 216-227 (In Persian).

> w0 DN P

© © N o O


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jwmr.8.15.73 ]

Journal of Watershed Management Research, Val. 8, N0.15, Spring and SUMMEr 2017 ..........ooviiriiniinineieeieieeiiie e eee e 81

Predicting Manning and Dar cy-Weisbach Rouphness Coefficientsin a L oess Soil
Surface under Different Rock Fragment Covers

Salman Mir zaee', Farrokh Asadzadeh? and Habib Nazar nejad?

1- PhD Student, Department of Soil Science, Shahrekord University
(Corresponding Author: salman_mirzaee@yahoo.com)
~ 2- Assistant Professor, Urmia University
Received: November 16, 2015 Accepted: May 7, 2016

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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