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3. On-site
4. Off-site
5. BMP (Best Management Practice)
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. Geosynthetic

. Rock

. Polyethylene

. Polypropylene

. Polyester

. Polyvinyl chloride

. Geotextile (GTX)

. Geogrid (GGR)

9. Geomembrane (GMB)

10. Geonet (GNT)

11. Geosynthetic clay liner (GCL)
12. Geofoam (GFO)

13. Geocomposite (GCO)

14. Geocomposite drain (GCD)
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9. Temporary geotextiles
10. Permanent geotextiles
11. Synergistic
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. Rolled Erosion Control Systems
. Geotechnical engineering

Net

Mat

. Natural

. Synthetic

. Surface

. Buried
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3. Restoration

4. Green Cover Index
5. Jute net

6. Coir blanket

7. 3D polyester geogrid
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1. Creep
2. Bench terraces
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1. Cotton
2. Hydrophobic response
3. Drapability
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5. Water sorption depth
6. Mass density

7. Light transmission
8. Mean mass per area

VYA &b TV 5 ylows — s Jlow

1. Wasteland

2. Soil loss reduction effectiveness
3. Runoff reduction effectiveness
4. Tensile strength

Sl anwgi g g & gl



9. Castillo, V. M. Martinez-Mena, M. and
Albaladejo, J. 1997. Runoff and soil loss response to
vegetation removal in a semiarid environment. Soil
Science Society of America Journal. 61(4): 1116-1121.

10. Cogo, N. P. Moldenhauer, W. C. and Foster, G.
R. 1984. Soil loss reductions from conservation tillage
practices. Soil Science Society of America Journal.
48(2): 368-373.

11.  Coppin, N. and Stiles, R. 1995. Ecological
principles forvegetationestablishmentand maintenance.
In: Morgan, R.P.C. Rickson, R.J. (Eds.), Slope
Stabilization and Erosion Control: A Bioengineering
Approach. Taylor & Francis, Abingdon, UK.

12.  Ebisemiju, F.S. 1990. Sediment delivery ratio
prediction equations for short catchment slopes in a
humid tropical environment. Journal of Hydrology.
114: 191-208.

13.  Fullen, M. A. Subedi, M. Booth, C. A.
Sarsby, R. W. Davies, K. Bhattacharyya, R. Kugan,
R. Luckhurst, D. A. Chan, K. Black, A. W. Townrow,
D. James, T. Poesen, J. Smets, T. Kertesz, A. Toth, A.
Szalai, Z. Jakab, G. Jankauskas, B. Jankauskiene, G.
Buhmann, C. Paterson, G. Mulibana, E. Nell, J. P. van
der Merwe, G. M. E. Guerra, A. J. T. Mendonca, J. K.
S. Guerra, T. T. Sathler, R. Bezerra, J. F. R. Peres, S. M.
Yi, Z. Li, Y. M. Li, T. Panomtaranichagul, M. Peukrai,
S. Thu, D. C. Cuong, T. H. Toan, T. T. Jonsyn-Ellis,
F. Sylva, J. Z. Cole, A. Mulholland, B. Dearlove, M.
Corkill, C. and Tomlinson, P. 2011. Utilizing biological
geotextiles: introduction to the Borassus Project and
global perspectives. Land Degradation & Development.
22:453-462.

14. Furtan, W. H. and Hosseini, S. S. 1995.
Economic and institutional considerations for soil
depletion. CSALE Occasional Paper, No. 1.

15. Gilley, J. E. and Risse, L. M. 2000. Runoff
and soil loss as affected by the application of manure.
Transactions of ASAE. 43(6): 1583—1588.

16. Giménez-Morera, A. Sinoga, J. R. and Cerda,
A. 2010. The impact of cotton geotextiles on soil and
water losses from Mediterranean rainfed agricultural
land. Land Degradation & Development. 21(2): 210-
217.

VYA &b TV 5 ylows — s Jlow

Lo
c
1. Alvarez-Mozos, J. Abad, E. Giménez, R.

Campo, M. A. Goni, M. Arive, M. Casali, J. Diez,
J. and Diego, 1. 2013. Evaluation of erosion control
geotextiles on steep slopes. Part 1: Effects on runoff
and soil loss. Catena. 118: 168—178.

2. Alvarez-Mozos, J. Abad, E. Goiii, M. Giménez,
R. Campo, M.A. Diez, J. Casali, J. Arive, M. and Diego,
I. 2014. Evaluation of erosion control geotextiles on
steep slopes. Part 2: Influence on the establishment and
growth of vegetation. Catena. 121: 195-203.

3. Balan, K. 1995. Studies on engineering
behaviour and uses of geotextiles with natural fibres.
PhD thesis, Indian Institute of Technology, Delhi, India.

4. Bhattacharyya, R. Fullen, M. A. Booth, C. A.
Black, A. W. and Townrow, D. 2013. Using palm-mat
geotextiles for soil conservation: II. Effects on in situ
soil particle size distribution and nutrient concentration.
Catena. 143-156.

5.  Bhattacharyya, R. Fullen, M. A. Booth, C.
A. Kertesz, A. Toth, A. Szalai, Z. Jakab, G. Kozma,
K. Jankauskas, B. Jankauskiene, G. Buhmann, C.
Paterson, G. Mulibana, E. Nell, J. P. Van Der Merwe, G.
M. E. Guerra, A. J. T. Mendonca, J. K. S. Guerra, T. T.
Sathler, R. Bezerra, J. F. R. Peres, S.M. Yi, Z. Yongmei,
L. Li, T. Panomtarachichigul, M. Peukrai, S. Thu, D.C.
Cuong, T.H. and Toan, T. T. 2011a. Effectiveness of
Biological Geotextiles for Soil and Water Conservation
in Different Agro-Environments. Land Degradation &
Development. 22: 495-504.

6. Bhattacharyya, R. Fullen, M. A. Booth, C. A.
Smets, T. Poesen, J. and Black, A. 2011b. Use of palm-
mat geotextiles for soil conservation: 1. Effects on soil
properties. Catena. 84: 99—107.

7.  Bhattarai, R. Kalita, P. K. Yatsu, Sh. Howard,
H. R. and Svendsen, N.G. 2011. Evaluation of compost
blankets for erosion control from disturbed lands.
Journal of Environmental Management. 92: 803—812.

8.  Brown, L. R. and Young, J. E. 1990. Feeding
the World in nineties. New York: W.W. Norton and Co.
B.

Sl anwgi g g & gl


http://www.sciencedirect.com/science/journal/03418162/118/supp/C

shear strength. Catena. 57: 233-249.

28. Li, M. H. and Khanna, S. 2008. Aging of rolled
erosion control products for channel erosion control.
Geosynthetics International. 15: 224-231.

29. Luo, H. Zhao, T. Dong, M. Gao, J. Peng, Xi.
Guo, Y. Wang, Z. and Liang, C. 2013. Field studies on
the effects of three geotextiles on runoff and erosion
of road slope in Beijing, China. Catena. 109: 150-156.

30. McConnel, K. E. 1983. An economic model
of soil conservation. American Journal of Agricultural
Economics. 65: 83-89.

31. Mitchell, D. J. Barton, A. P. Fullen, M. A.
Hocking, T. J. Zhi, W. B. and Yi, Z. 2003. Field studies
of the effects of jute geotextiles on runoff and erosion
in Shropshire, UK. Soil use and management. 19(2):
182-184.

32. Mohamadi, M. A. Kavian, A. and Solaimani,
K. 2016. A study on Runoff Generation and Sediment
Production Processes under Jute Geotextile Buffers.
Iran-Watershed Management Science & Engineering.
10(34): 43-50. (In Persian).

33.  Morgan, R. P. C. and Rickson, R. J. 1995. Soil
Stabilization and Erosion Control: A Bioengineering
Approach. Cranfield University, UK, 293 P.

34. Miiller, W. W. and Saathoff, F. 2015.
Geosynthetics in geoenvironmental engineering.
Science and technology of advanced materials. 16(3):
034605.

35. Pacheco, F. A. L. Varandas, S. G. P. Sanches
Fernandes, L. F. and Valle Junior, R. F. 2014. Soil
losses in rural watersheds with environmental land use
conflicts. Science of Total Environment. 485-486C:
110-120.

36. Pieri, L. Bittelli M. Wu, J. Q. Dun, Sh.
Flanagan, D. C. Pisa, P. R. Ventura, F. and Salvatorelli,
F. 2007. Using the water erosion prediction project
(WEPP) model to simulate field-observed runoff and
erosion in the Apennines mountain range, Italy. Journal
of Hydrology. 336: 84-97.

37. Pimentel, D. 2000. Soil erosion and the threat
to food security and the environment. Ecosystems and
Health. 6: 221-226.

38. Prambauer, M. Wendeler, C. Weitzenbdck, J.

VYA &b TV 5 ylows — s Jlow

17. Girmay, G. Singh, B. R. Nyssen, J. and
Borrosen, T. 2009. Runoff and sediment associated
nutrient losses under different land uses in Tigray,
northern Ethiopia. Journal of Hydrology. 376: 70-80.

18. Hann, M. J. and Morgan, R. P. C. 2006.
Evaluating erosion control measures for bio-restoration
between the time of soil reinstatement and vegetation
establishment. Earth Surface Processes and Landforms.
31: 589-597.

19. Henderson, M. S. 1982. The potential use of
degradable erosion control membrane in the United
Kingdom. Journal of Engineering Geology. 15: 233—
234,

20. Hopmans, P. Flinn, D. W. and Farrell, P. W.
1987. Nutrient dynamics of forested catchments in
southern Australia and changes in water quality and
nutrient exports following clearing. Forest Ecology and
Management. 20: 209-231.

21.  1GS. 2009. Recommended Descriptions of
Geosynthetics, Functions, Geosynthetics Terminology,
Mathematical and Graphical Symbols, (Easley, SC:
International Geosynthetics Society (IGS) Secretariat).

22.  John, N. W. M. 1987. Geotextiles. Blackie and
Son, Glasgow.

23. Kumar, N. and Das, D. 2018. Nonwoven
geotextiles from nettle and poly (lactic acid)
fibers for slope stabilization using bioengineering
approach. Geotextiles and Geomembranes. 46(2): 206-
213.

24. Lal, R. and B. R. Singh. 1998. Effects of soil
degradation on crop productivity in East Africa. Journal
of Sustainable Agriculture. 12(4):15-36.

25. Langford, R. L. and Coleman, M. J. 1996.
Biodegradable erosion control blankets prove effective
on lowa wildlife refuge. In International Erosion
Control Association, Proceedings of Conference
XXVII, Seattle, WA, 13-20.

26. Lekha, K. R. 2004. Field instrumentation and
monitoring of soil erosion in coir geotextile stabilized
slopes - a case study. Geotextiles and Geo-membranes.
22:399-413

27. Leonard, J. and Richard, G. 2004. Estimation

of runoff critical shear stress for soil erosion from soil

Sl anwgi g g & gl



Atlanta, USA; 359-370.

50. Tenge, A. Sterk, G. and Okoba, B. O. 2011.
Farmers) preferences and physical effectiveness of soil
and water conservation measures in the East African
highlands. Journal of Social Sciences. 2: 84—100.

51. Thompson, A. M. 2001. Shear stress
partitioning for vegetation and erosion control blankets.
Ph.D. Dissertation, Department of Biosystems and
Agricultural Engineering, University of Minnesota, St.
Paul, MN (UMI Number: 3032015).

52.  Van Kooten, G. C. 1993. Land resource
economics and sustainable development. Vancouver:
University of British Colombia Press.

53. Vishnudas, S. Savenije, H. H. G. Van der
Zaag, P. Anil, K. R. and Balan, K. 2005. Experimental
study using coir geotextiles in watershed management.
Hydrology and Earth System Sciences Discussions,
European Geosciences Union. 2(6): 2327-2348.

54.  Vishnudas, S. Savenije, H. H. Van der Zaag,
P. and Anil, K. R. 2012. Coir geotextile for slope
stabilization and cultivation—A case study in a highland
region of Kerala, South India. Physics and Chemistry
of the Earth. Parts A/B/C, 47: 135-138.

55.  Wickama, J. Masselink, R. and Sterk, G. 2015.
The effectiveness of soil conservation measures at
a landscape scale in the West Usambara highlands,
Tanzania. Geoderma. 241: 168—-179.

56. Wickama, J. Okoba, B. and Sterk, G. 2014.
Effectiveness of sustainable land management measures
in West Usambara highlands, Tanzania. Catena. 118:
91-102.

57. Ziegler, A. D. Sutherland, R. A. and Tran, L.
T. 1997. Influence of rolled erosion control systems
on temporal rainsplash response — a laboratory
rainfall simulation experiment. Land Degradation &
Development. 8: 139-157.

VYA &b TV 5 ylows — s Jlow

and Burgstaller, C. 2019. Biodegradable geotextiles—An
overview of existing and potential materials. Geotextiles
and Geomembranes. 47(1): 48-59.

39. Rickson, R. J. 1995. Simulated vegetation
and geotextiles. In: Morgan, R.P.C. Rickson, R.J.
(Eds.), Slope stabilization and erosion control: A
bioengineering approach. Taylor & Francis, 286p.

40. Rickson, R. J. 2006. Controlling sediment at
source: an evaluation of erosion control geotextiles.
Earth Surface Processes and Landforms. 31: 550-560.

41. Sarsby, R. W. 2007. Use of ‘Limited Life
Geotextiles” (LLGs) for basal reinforcement of
embankments built on soft clay. Geotextiles and
Geomembranes. 25: 302-310.

42.  Shahoei, S. S. 1998. Soil erosion and fertility,
Tehran, ISBN. (In Persian).

43.  Shao, Q. Gua, W. Dai, Q.y. Makoto, S. and
Liuc, Y. 2014. Effectiveness of geotextile mulches for
slope restoration in semi-arid northern China. Catena.
116: 1-9.

44,  Shukla, S. K. (2017). An introduction to
geosynthetic engineering. CRC Press.

45.  Smets, T. and Poesen, J. 2009. Impacts of soil
tilth on the effectiveness of biological geotextiles in
reducing runoff and interrill erosion. Soil & Tillage
Research. 103: 356-363.

46. Smets, T. Poesen, J. and Bochet, E. 2008.
Impact of plot length on the effectiveness of different
soil-surface covers in reducing runoff and soil loss by
water. Progress in Physical Geography. 32(6): 654—677.

47.  Sutherland, R. A. and Ziegler, A. D. 2007.
Effectiveness of coir-based rolled erosion control
systems in reducing sediment transport from hillslopes.
Applied Geography. 27(3-4): 150-164.

48.  Sutherland, R. A. 1998. Rolled erosion control
systems for hillslope surface protection: a critical
review, synthesis and analysis of available data. I.
Background and formative years. Land Degradation &
Development. 9: 465—486.

49. Sutherland, R. A. and Ziegler, A. D. 1996.
Geotextile effectiveness in reducing interill runoff
and sediment flux. In International Erosion Control,

Association Proceedings of Conference XXVI, 1995,

Sl anwgi g g & gl



A g

S5l dxmgi g g
Extension and Development of
Watershed Management

Vol. 7, No. 27, Winter 2020 VAN ol TV o lowd —oidd Jlw

Abstract

A Review on Geotextiles Regarding Soil and Water Conservation Issues

M. Ayob Mohamadi*! and A. Kavian?
Received: 2019/02/27  Accepted: 2019/10/21

Soil erosion and its impacts have led to a growing need for a better understanding of different soil and
water conservation measures. To deal with this issue, implementing diverse products including various
kinds of geotextiles with distinctive properties would be a proper alternative to gain the conservation
goal. Geotextile is one of the geosynthetic products that in addition to its synthetic form can be manually
produced from natural materials and used in geotechnical projects. Despite the widespread application of
this product and the compatibility of its biological type to the environment, fewer researches have addressed
them in Iran. Therefore, this study tries to review the geotextiles and their application in slope stabilization
and reduction of runoff and soil loss. Hope to use this alternative measure for soil and water resources
management in Iran by understanding its properties and conservation mechanisms.

Keywords:Geosynthetic, Erosion control, Runoff, Sediment

1. PhD in watershed management sciences and engineering, department of watershed management, Sari Agricultural Sciences & Natural Re-
sources University (SANRU), Corresponding author, Email: A.Mohamadi@stu.sanru.ac.ir
2. Associate professor, department of watershed management, Sari Agricultural Sciences & Natural Resources University (SANRU).

Extension and Development of

Watershed Management 1 Vol. 7, No. 27, Winter 2020



