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Figure 1. Three dimensional schematic diagram of different
types of hillslopes
GBS A LBl O x5 8
Ol slite 1S5 b slaauls 55 Uy, OL > rmglsa
33 s T 55 Sl &2a

YVAF oyl T 8 )lows — o350 Jlw

V0

YVAF oyl s — T 0 )lows — o231 Jlw
U
SUlyy gos dlwl p el ) 0 5 ON S

FObals Lo ydams 5" b Je JOUIS (cuge OLLI Al & al
ARYRALER- PR ST AR LA QARVARBOH IRy TRt

(<]

oeds 4 SLle S S ol 3BT ol )l P!
S Sl Ol 5 Ul e (e Ly Sl
gars Ol 53 At Jalse 5 g0d dal g 554 S 51 AL
233505 Glosag G (315 5 Olbe cnl 53 4 & 5 ge Sl
Fars 3 (S3lsm 51 815 0 5 om) il OOy K5 31 s el
won PUlas o 0k 59, (Blo 5 ol aie) Jsb
AT Jde G 51 als 0N KSE g (512 el 0k
aals & anls Job Sk, wals O K3 L)La}r.a gt
g o b dials 515 gl Culg o b sl Ssline
313 0L s 238 15 s p 3550 DUl pa s Sl
Oy Sl 4 e 151y & ljfr.a: Sl ) anls uis &S
A oizes 358 pr b p 5 5 b Db g9 45 Al
e p5 5 e Ob g Sl auls O3
Sl aals O opl 15 ol wals (Jsb &0 151 S
alewl Ml:@;}mjaaﬁi-qupnﬁlg&|jw Y
ek &S bl il Al o, Salie OL o gars
P 25 g ke Sl e 51 Sy sla asls 3 i f
A S S 5l Sas) e 5 S en gla wals 3 5 5 00

38 0 g5 DUy,

o G Oy JSEe Sy p skl (o3l vuls”

Gy o8l Olpes wdige 208l Slslinl 5 st sdien s )
namanian@yazduni.ac.ir : S =S

35 NEH Lﬁj ()\f..c« g s\:>}ni Jh’l: Y

35 o8Es anbs b wdige 0dSCiSls Sl Y

S5 &Ll Ol yos pudige 0dSidls HLslial F

Ol 813l (owrsiaen 9 @ole



))L@ubcbfwﬂam Jles! &)l{ﬁoﬁrfmdmﬁ
el S
e 25 5 e 0L g Ol Ol &Sl 6y
Gl ol =1 b gl 08 0 oM sla =5 5 5 5 (5,8 o3l
P33 b Ol la s 2 31 a5l O s Oley oS
Joe 0% o3lel 1 e 3L (Sl 5 sdalin LG e
5 obas Sl 0L (e seme Sl OLL 5 o wdis 5 ]
Ol Gy edalie jame 4 Al sl Oy mhaw 4 554
s gz abi 5l Ol zs 2 pa,d bos odd by s S
e s e 0L g8 Oles Olge 4y 5 sl Ole
adlas 5,90 slaasls wiin sl 2ol ;L -V Jgue
Tablel. Longitudinal and plan shape profiles of nine

different hillslopes
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Figure 4. Rainfall simulator apparatus
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Figure 2. Three dimensional shape of hillslope
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Figure 3. View of contour lines and slope diveders of nine

different types of complex hillslopes
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Table 2. Flow initiation time of different types of hillslopes
(minutes)
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Figure 6. Comparison of sub-surface flow initiation of,5

,10and 20 percent slopes
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Figure 5. Comparison of surface runoff initiation of,10 ,5

and 20 percent slopes

Ol ool pwaigs 9 pgle



2-  Hilberts, A. Van Loon, E. Troch, P. and Paniconi,
C. 2004. The hillslope -storage Boussinesq model for non-
constant bedrock slope. J. Hydrol., 291, 160-173.

3-  Meyer, L. D., and Kramer, L. A. 1969. Erosion
equations predict land slope development, Agric. E ng., 50,
522-523.

4-  Sabzevari, T . Talebi, A. Ardakanian, R.
Shamsai, A. 2009. A steady-state saturation model to

and

determine (the subsurface travel time( STT in complex
hillslopes. Hydrol. Earth. Syst. Sci. 14, 1-10, doi:10.5194/
hess-14.
Talebi, A. Troch, P. and Uijlenhoet R. 2008a. A 5-
steady-state analytical hillslope stability model for complex
-hillslops, Hydrological Procecces, 21, doi:10.1002/hyp.6881
Talebi, A. Uijlenhoet, R. and Troch, P. 2008b. A 6-
low-dimensional physically based model of hydrologic
control of shallow landsliding on complex hillslopes. Earth
.Surf. Process. Landforms. 33, Doi: 10.1002/esp.1648

7-  Talebi A., Hajabolghasemi R., Amanian N., Hadian
MR. 2016, Physically-based modeling of sheet erosion
(detachment and deposition processes) in complex hillslopes,
Hydrological Procecces.

8-  Troch, P. Van Loon, and Hilberts, A. 2002.
Analytical solution to hillslope —storage kinematic wave
equation for subsurface flow” Adv .Water Resour. 25, 637-
649.

IVAE oyl T 8 )lows — o330 Jlw

& 5 4o

ARGl Je S bl o Wlie ol 3 0l 1l G
Gl 5 aals wdin S8 o LUl ) Cgr S
S50 ARG e 3l e 55 e DL g
OO o Sl BU gLl otd sy SIS n s Sl eslind
orl ks danly w5 5,8 e sl el Jb 'C)V.g}mls
S5 5 (SIssde bl 5 (b Foess O el o
otines S0 Sl zb Jde ol 558 o dloes aals &l
oo Ly aels pldh o 55 o awdn b (g e 55 e 50 )
‘)’L»E)l:.é)ul:bw\ﬁﬁowlmvﬁﬁxz:@&ﬁf}
s ga 0L s g 5l Sl g sl 51 slise

(bl slial Bl o oS cnl Jolge 31 s Sl i
G s Gy o e Sldas s |y adss Oley g S 05 Ol
Ol cowd Juldl b aS oy pl 4 a)ls el JI aals
Olay 53 g bl oo ol wals & a3 Olls, g2 Slewd
Ll 5o cwd Jlcals rfal);'- <Ll gars alial g b S
Bad g S s Oloy SaalS Gl 5 laduels s

b 23 s e Ol g alal poasls OO 3G
4 ol wals Ol s o wals e ) 2y L
gt bl wals s 2 Caend 530,53 e ki Ll 0
A8 sl Calie gladD Ha ) S sline O -

@&o

1-  Evans, LS. 1980. An integrated system of terrain

analysis and slope mapping. Zeitschrifit fur Geomorphologie.
Supplementband, 36, 274-295.

Ol S 13l (owsiaes 9 @ole



g5 — sole i

Ol 813l (omrsian 9 @ole
Iran-Watershed Management
Science & Engineering

9, o
P ls 50 U

Vol. 11, No. 39, Winter 2018 VYRS biamoj T 8 ylowss — o33l Jlw

Abstract (Technical Note)
The Effect of Plan and Slope Profile on Runoff Initiation Threshold

N. Amanian', M.Geranian?, A. Talebi® and M. Reza Hadian*
Received:2016/01/31  Accepted : 2017/05/31

Knowledge of initiation of soil runoff is important in estimating surface runoff, volume of runoff and
losses from a rainfall event over soil surfaces. Many parameters in the beginning of runoff are effective
which topography is a major influencing parameter. The plan shape is an important parameter which affects
the run-off initiation which has been investigated in this research. In order to investigate the effect of
the plan shape, a three dimensional geometric model is required. Calculating the run-off appearance in
hillslopes leads to measuring the time that the run-off starts, as well as surface water flow and the amount of
runoff and sediment movement. A laboratory research is conducted to investigate the effects of plan shape
which are divergent, parallel, and convergent on time of run-off initiation. The results showed that the nine
complex hillslopes have a different runoff initiation threshold. As well, when the plan shape changes from
convergent to divergent, the time of runoff initiation of surface and subsurface flow increases. This means
that in the convergent hillslopes, runoff starts later. Also, the effect of plan shape is more important than
profile curvature for starting runoff. Thus, in the divergent and concave hillslopes, runoff is started posterior

than convergent and convex hillslopes.
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