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Figure 1. Three-dimensional schematic diagram of different types of parallel hillslopes
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Figure 3. treated plot with tree litter in parallel-linear hillslope
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Figure 4. Comparison of soil loss rate (A) and flow volume (B) of control and treated plots in parallel-linear hillslope
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Figure 7. Runoff volume changes of control and treated plots in different hillslopes


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.11.2
http://drnl.sanru.ac.ir/article-1-173-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.27174425.1399.1.2.11.2 ]

B a5 (b e it heS

VoA bt Eres b glaaiels 3 (oo (Lo b (So5olg e laadlge p () S Y ST gaulie

—_— e s a3
- = e aals

ceeene i blis

61 Cde Al G gbles
5 B - ° -
%’: . - -
.3 4 -
i) = ~ -
V) 3 4 SN === = <
o,
b
4 B
L 1 -...,.. Jieees - —
B | e G e R LT —
1 2 3 4 5 6 7 8 9 10

(488) o

bl g aals oMy calie glaaieh o S cé)yun Hlude il s —A S
Figure 8. Soil loss rate changes of control and treated plots in different hillslopes

olil y SB ol g ons SB JI slge Lol
il cas calie bylyd dbl cely Jole ) dad 0
el hyy cnl Sonl @ d2g b 2gde (LS by
css 0195@ dgi oo Hloy by aaslass Candg dgubo
e oyl )l (obaidl dngi e s 3 hg, onl
odilo Bl =l g (L ) b gble ) 290
gaw Jl lieej 5 50k Jad 3 GlalS SpsY y plls
ohb @lydad ol ply o 1) SB U 25 (60laer S
N olge Sal38l 4y oo 35 4358 51 ey g 03900 Clablxs
SR 5 @l @l @ pliwd gy Coles )3 09 SL-
P g Sy slaately o> sl 3 K> slagiale]]
Lo wiisve slacad )b bz slacas
5 oldyn SpdY Colae polie § glate aly Jsb

Dy o0 Mgy (b bl )3 (pionen

) (1358 9 S

5 ol 58> (Bl il p3Y 398 (A g
e g bulyd 005 b ly olelly poae U
Olyes 0881 « Sy olKislejl o L Eiule;! caunlio
S5 maalyl poige GBIl Gzen 5 o el
oBolojl (Su5d sla)ls ploxl o (ylSem 5 (alpon (4l
Aol (glyya8 4 S

S35 plo I skt Glgie dols s 4 g L

i 2 Silse glaatals )3 e 5 e b yes
Olie 2 9 ogie (pialS (U SK ) pam g ol
P OEen D) ey ialS 56 Oy, e
3)90 Silge el )3 liste (g yous By Sl gl
5 (0) b g QWIS clawdl L &5 co5 )8 adllas
Sy Jdne b pie (e (V) hlSen 5 Lol
ol oy callas Cllgy gopd aliwl p dloly calise
2 NS 36 Jalge jlately My 135 Glo (izee
b 5l o oS ol el 5 ol 1) ol Sl il

oy bl alh (298 Cwnd 3 0p8d o i
A8 bl Lalisee gl UM“ 5O |) U.>9Lo.~o ub)>
6 5 o

O Syt oo s A5 9 W6 Sole @l
2 bl g Sy e lalS o)l
O 9o &5 35 (gilge 5 pele (S Al glog e
Pl osd 2l S Sl 0 GlalS SpY cue
Oedred g 05 &S (o y5u g SB maw 4 o)L ol ylad
logase Oy, ol g 36 0 Cllg, cudlsdss el
5 st g b loaiely 3 Qlly)y g958 oloj 3 530
Ooxie g wywd a3 S bV b i
095)»«)43]@.4:)) u‘JoLb b‘ﬁp )_»L..: L Cumd (¢ 45).«06\)
ceb gloj Job 3 Spd¥ upd Db deos O3


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.11.2
http://drnl.sanru.ac.ir/article-1-173-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.27174425.1399.1.2.11.2 ]

B SS wgme g (b e )it koS
Vea WAR s 5 5l /Y ojlads /gl Jlo [smbs oyl bl 5 5

&l

1. Avand, M.T., S. Janizadeh and F. Jafari. 2020. Evaluating the Efficiency of Machine Learning Models

in Preparing Flood Probability Mapping. Degradation and Rehabilitation of Natural Land, 1(1): 19-32.
. Amanian, N., M. Geranian, A. Talebi and M.R. Hadian. 2017. The Effect of Plan and Slope Profile on
Runoff Initiation Threshold. Iran-Watershed Management Science & Engineering, 39(11): 105-112.

. Donjadee, S. and T. Tingsanchali. 2016. Soil and water conservation on steep slopes by mulching using
rice straw and vetiver grass clippings. Agdriculture and Natural Resources, 50(1): 75-79.

. Fu, G., J. Yu, X. Yu, R. Ouvang, Y. Zhang, P. Wang, W. Liu and L. Min. 2013. Temporal variation of
extreme rainfall events in China, 1961-2009. Journal of Hydroloay, 487: 48-59.

5. Granian, M., N. Amanian, A. Talebi, M. Hadian and M. Zeini. 2013. Laboratorial investigation of
effect of plan shape and profile curvature on variations of surface flow in complex hillslopes. Iran
Water Resources Research, 9(2): 64-72.

6. Gholami, L., A. Khaledi Darvishan and A. Kavian. 2016. Role of woodchips on runoff components
control at plot scale. Journal of Watershed Engineering and Management, 10(3): 375-387.

7. Hilberts, A., E .Van Loon, P .Troch and C. Paniconi. 2004. The hillslope -storage Boussinesq model
for nonconstant bedrock slope. J. Hydrol, 291: 160-161.

8. Jiang, L., I. Dami, H.M. Mathers, W.A. Dick and D. Doohan. 2011. The effect of straw mulch on
simulated simazine leaching and runoff. Weed science, 59(4: 580-586.

9. Kavian, A., M. Mohammadi, M. Fallah and L. Gholami. 2015. Effect of wheat straw on chanaes in
start time and runoff coefficient in laboratory plots under rain simulation. Journal of Soil and Water
Resources Conservation, 5(2): 73-82.

10. Kalehouei. M., A. Kavian, L. Gholami and Z. Jafarian. 2018. Protective Impact of Colza Straw
(Brassica napus L.) on Runoff and Soil Loss Control Using Rainfall Simulation. Watershed
Management Research, 31(1): 73-82.

11. Keesstra, S.D., J. Rodrigo-Comino, A. Novara, A. Giménez-Morera, M. Pulido, S. Di Prima and A.
Cerda. 2019. Straw mulch as a sustainable solution to decrease runoff and erosion in alyphosate-
treated clementine plantations in Eastern Spain. An assessment using rainfall simulation experiments.
Catena, 174: 95-103.

12. Kiani-Harchegani, M., S.H. Sadeahi, V.P. Singh, H. Asadi and M. Abedi. 2019. Effect of rainfall
intensity and slope on sediment particle size distribution during erosion using partial eta squared.
Catena, 176: 65-72.

13. Kheirfam, H. and F. Asadzadeh. 2020. Creation and Restoration of Biocrusts in the Dedgraded
Ecosystems by Cyanobacterization Technology. Degradation and Rehabilitation of Natural Land,
1(1): 132-138

14. Lee, S., C. Won, M. Shin, W. Park, Y. Choi, J. Shin and J. Choi. 2012. Application of surface cover
and soil amendment for reduction of soil erosion from sloping field in Korea. In Soil and Water
Engineering. International Conference of Agricultural Engineering-CIGR-AgEng 2012: agriculture
and engineering for a healthier life, Valencia, Spain, 8-12 July 2012. CIGR-EurAgEng.

15. Lin, J., G. Zhu, J. Wei, F. Jiang, M.K. Wang and Y. Huana. 2018. Mulching effects on erosion from
steep slopes and sediment particle size distributions of gully colluvial deposits. Catena, 160: 57-67.
16. Liu, Y., Y. Taoa, K.Y. Wana, G.S. Zhanga, D.B. Liub, G.Y. Xiongb and F. Chena. 2012. Runoff and
nutrient losses in citrus orchards on sloping land subjected to different surface mulching practices in

the Danjiangkou reservoir area of China. Agricultural Water Management, 110: 34-40.

17. Mosaffaei, J. and A. Talebi, 2014. A statistical look at the status of water erosion in Iran. Journal of
Watershed Management Extension and Development, (5): 9-19

18. Meshkat, M., N. Amanian, A. Talebi, M. Kiani-Harchegani and J. Rodrigo-Comino. 2019. Effects of
roughness coefficients and complex hillslope morphology on runoff variables under laboratory
conditions. Water, 11(12): 2550.

19. Pannkuk, C.D. and P.R. Robichaud. 2003. Effectiveness of needle cast at reducing erosion after forest
fires. Water Resources Research, 39(12).

20. Robichaud, P.R., P. Jordan, S.A. Lewis, L.E. Ashmun, S.A. Covert and R.E. Brown. 2013. Evaluating
the effectiveness of wood shred and agricultural straw mulches as a treatment to reduce post-wildfire
hillslope erosion in southern British Columbia, Canada. Geomorphology, 197: 21-33.

21. Roghani, M., M. Mahdavi and A.M. Gafoori. 2003 Introduction of a method in locating the levels
affecting the peak flood discharae in order to plan flood control and reduce its damage in the country's
watersheds, a case study: Rudak watershed. Research and Construction, 16(4): 18-27.

22. Sabzevari, T. and S. Noroozpour. 2014. Effects of hillslope geometry on surface and subsurface
flows. Hydrogeology Journal, 22(7): 1593-1604.

23. Sadeghi, M., A. Sharifimoghadam and L. Gholami. 2014. Effect of rice straw on surface runoff and
soil loss in small plots. Journal of Water and Soil Resources Conservation, 3(4):73-82

24. Sadeghi, S.H.R., Z. Hazbavi, L. Gholami and A. KhalediDarvishan. 2017. Soil and water
conservation using amendments. Tarbiat Modares University Press. 467 pp.

A W DN


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.11.2
http://drnl.sanru.ac.ir/article-1-173-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.27174425.1399.1.2.11.2 ]

Sl agne g (b e it LS
- bt Eres b glaaiels 3 (oo (Lo b (So5olg e laadlge p () S Y ST gaulie

25. Saver, E.J. 2006. Using experimental manipulation to assess the roles of leaf litter in the functioning
of forest ecosystems. Biological reviews, 81(1): 1-31.

26. Shi, Z.H., B.J .Yue, L. Wang, N.F. Fanag, D .Wang and F.Z .Wu. 2013. Effects of mulch cover rate on
interrill erosion processes and the size selectivity of eroded sediment on steep slopes. Soil Science
Society of America Journal, 77(1); 257-267.

27. Troch, P.A., C. Paniconi and A.E. Emiel van Loon. 2003. Hillslope-storage Boussinesa model for
subsurface flow and variable source areas along complex hillslopes: 1. Formulation and characteristic
response. Water Resources Research, 39(11).

28. Talebi, A., P. Troch and R. Uijlenhoet. 2008a. A steady-state analytical hillslope stability model for
complex. hillslops, Hydrological Processes, 21, doi:10.1002/hyp.6881.

29. Talebi, A., R. Uijlenhoet and P. Troch. 2008b. A low-dimensional physically based model of
hydrologic control of shallow landsliding on complex hillslopes. Earth Surface Processes and
Landforms, 33, Doi: 10.1002/esp.1648.

30. Talebi, A., R. Haiiabolghasemi, M.R. Hadian and N. Amanian. 2016. Physically based modelling of
sheet erosion (detachment and deposition processes) in complex hillslopes. Hydrological Processes,
30(12): 1968-1977

31. Talebi, A., E. Askari and M. Kiani-Herchegani. 2019. The Role of Hillslope topography in
hvdrological Processes. 18" Iranian Hydraulic Conference, Faculty of Civil Engineering, University
of Tehran, February 6 and 7.

32. Wana, Q., G. Zhao, Y. Liu, P. Zhang and J. Chai. 2016. Effects of vegetation types on vield of surface
runoff and sediment, loss of nitrogen and phosphorus along loess slope land. Transactions of the
Chinese Society of Adricultural Enaineerina, 32(14): 195-201.

33. Yanosek, K.A., R.B. Foltz and J.H. Dooley. 2006. Performance assessment of wood strand erosion
control materials among varying slopes, soil textures, and cover amounts. Journal of Soil and Water
Conservation, 61(2): 45-51.


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.11.2
http://drnl.sanru.ac.ir/article-1-173-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.27174425.1399.1.2.11.2 ]

Degradation and Rehabilitation of Natural Land Vol. 1, No 2, Autumn and Winter 2021 ............ccccoeoevveveinevieceeeeeeveenenn.n 111

Comparison of Tree Litter Effect on Hvdroloaical Comnonents of Sheet Erosion in
Hillslopes with the Linear, Concave and Convex Profiles

Kimia Monfared®, Ali Talebi? and Mahboobeh Kiani-Harchegani®

1- M.Sc. Student, Yazd University
2- Professor, Yazd University, (Corresponding author: m.sadeghiravesh@tiau.ac.ir)
3- Researcher, Yazd University
Received: May 13, 2021 Accepted: June 22, 2021

Abstract

Soil erosion is one of the most important environmental issues in the world, because it affects
soil resources. Using crop or garden residues is an approach to prevent soil loss that acts as a
protective layer, in addition to absorbing the kinetic energy of raindrops that can increase the
shear strength of the soil surface and reduce erosion. Accordingly, the present study was
planned with aims to compare the tree litter effect on the hydrological variables of sheet erosion
in a parallel hillslope with linear, concave and convex profiles. This study was performed in
laboratory conditions using a rainfall simulator. Then, the desired hillslopes were designed with
different profile in the plot and filled with a sandy soil. Finally, under the 30 mm/h rainfall
intensity, the amount of runoff volume and soil loss was measured in each storm event. The
results showed that the total amount of runoff volume in the protected plot decreased by 34.74%
and 2.79%, compared to the controlled plot of parallel-linear and parallel- concave hillslopes,
respectively. Also, runoff volume in the protection plot increased by 4.29% compared to the
control plot in parallel- convex hillslope. The amount of soil loss for parallel-linear, parallel-
concave and parallel-convex hillslopes had 70.14%, 87.65% and 61.90% reduction in protection
treatment compared to the control plot, respectively. Based on the results, the convex hillslopes
have the maximum soil loss.
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