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1- Water Erosion 2- Runoff 3- Land use 4- Biological measures 5- Biological mulch
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1- Erosion Potential Method (EPM)
4- Hythergraph Diagram

2- Bureau of Land Management (BLM)
5- Agro-climatic Map 6- Entisols

3- Ombrothermic Diagram
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Figure 1- Geographical location of the Kilanbar Watershed in anshah Province and Iran
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1- Geographic Information System (GIS) 2- Pedestals
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Figure 2- Flowchart and steps for the current study
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Figure 6- Ombrothermic diagram of the Kilanbar Watershed in Kermanshah Province, Iran
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Figure 7- Hythergraph of the Kilan ershed in Province, Iran
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Table 4- Characteristics of dominant plant speciesinithe Kilanbar Watershed, Kermanshah Province, Iran

Ao w5 9 (S50 S S 7 woks b o)l ol
Y04 (2o} i)
Y-y (315 Bl 2> ) o>
Yo- : 5k : S
- - e T S LAk achillea millefolium L. oobes
Ay GlansS (Slg g cudd Piglaines 9 slais ©)jgon dlurx alS iy
el 45 bl b o)) Sl a8 S o ea
il Jels Lol yolis ) oYL ialg il ol ol s, gl b bl b
VA< VE- (%) elis)
Ye-¥ (31,5 olw 4> ) Los
>y.. (o) U3t Stachys inflata benth Sy
ol g b )3 olS (23 IS 5 a9y e Siglys
Las el yoj pdaw 50 Slllbes dboul b cod)S wiiy calisto (slaeadl g glas)l o o blas &
() eV Bs s 35l b slocisS 5l im0 S Sl Lials
4 YSeo—Ae+ (o) gl
g —YA-Y- (31,5 (sl > ) Led
4 >¥F.. (o cke) o5l Agropyron tauri oIS e
ek 3l B el gl 51 as, Jslye )
Céy e ials o S bt lo gylub 4 ogul 5 il glady ) alobs 3454 » bl e
(10) 15 o S S Sl yp als
g VWeerSoe (o) gl
Va-y. (51,5 (sl @) Led
>N (e dse) )b ia cihar e
4Bl yia il Ym0+ glis) b JS5 (sligr g pSTyie 5 jladyy llel gl sy Artemisia Siberi s> <
y - . 0T 3
sl (SS & polio (lalS 9> g pSuS (o) 75
Uil I Cailos (Sl JinlS )3 Fhe g Cgllae idgy g0 aws 5l J0)08 o bl 48
(M) ol gyl )8 i 13 YL lgs g SB (ddaw Olale b Llals
5o cogS o Suid el JSin ¢ ctuldons ¢, il 3l j
e sloest s S souliod (e "‘b Astragalus ascendes o5
Ferem))en (o) glasyl



https://jwmr.sanru.ac.ir/article-1-1202-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2024-06-30 ]

Vo= - (31,5 slw 4> ) Lod
b e\0- (k) o
Swilly g obsS g ©yg0n Sigyd
SB cblis gy coskio Lidgy obS Sl p b einyS eV polio oy 3 bl L
(V5) wiS' oo ol Oilwyd ials

&S gl 5l plagisy ) olbdl glagl,
@ e n awgle 5 dmd (ohled Cundy
g ) ol syl cape )bl Ol
O9h Sl g &l gaw gl ey 2L
h SB halo (ipglis (2l aw 3 55y
rob gk g)cplil B I Cupie cod o
sul 0je 50 ol yd i j Sloladl go) &l) Gl
&Sl ol 5l Sl sdslcwna pls b pbul NS
S il olg e el JS colus jl aop Y
slagdyy Bk 5l 1y (5ygliS g e odes (6)8 93
oLzl Cawl S3LLE D)8 Hlee unj lolidl y i
9 el Sbyowp Mol Gialo s clebisl (6581 5
OB G L cubie & cwl glasbacn
b olo)ld argngge |y ol oBjlopy dilize slaise
OlFie hy pl (ingh 53 @l 3,509) el )
gt ohaleyd Candg b )5S ssul Slojes plo )3
r oS kld g Sl Jol cule) b g bwgie U

858 4 laisyge sl

-‘53‘3)45 9 ’-S-MHA“
e d Aaas wdigaigbll jl Baiw g 09,5
LSL"ju.‘.Wl) 9 ok Jd A llzd cwae Ty
S8l ez g )Rkl s Gli] cubpde o
9 LgJ).oJl? g (wligeo dlﬁ\ ‘U.SUQL.: Mo U"’A"Q(‘:
L35k P NEken lp Ggmm BRw wiige B
L3y90 (clmodlyy xsliS Lty g pml 5l ole

5 adl oo o 1y Lol gt el aSlos)
53l o3 gaw oy VY ki S e ke Sl
Ollwd adbanng S JSS 22 4 a2 b S
Dl b olgie cilisee BB o)l ) (aiSUl 5 (o)L
ogdle 38 Yoo (cwign 5 (it s IG5l |y
bl g Bl S o) ComBeliz lagllye »
(B> 2,809, L adlladdyee dadate )3T 5liS
Sl sl e NS sl S 59 ) (6 Kt
cole j| wlidpy mppbis o L65)0lis ool
oS ooy el SB il Salag e 5 oo sl
o @ caslie g5 § aiblis Sllidl | canl e
Sy 9 Bl jl Job mls ey wy Jool
Ego90 gy YD adlaedyge ddkaio ,d ool fosay
Coley pie g Bl qome Copde pis o5 aLil
4 pein a3 ohod cwlilpy Sy b mp
ol oald Bl 5 5050]  dule b Cundg b i
B g e b cenbie ynl]]
balpd (90 @IS 5 Cuo b bl shaiey (Lo
soylely L ol e glajise slal @l p5Y
b adlaesyge sl iilop Cundy wils 5 caslio

2,5 Cupde

5 5 et
$51o Lulyis e 3 S5y o b (o el
Fie don g auiaeS She )6y 5 (Bjlepy »
P CaylS cllB &S cwl cuwjloe LBl
el ol g SBople Jlub copre 4 obcw
S5, pelatedy Luly (pen 3 )b 1) B 5lepsy

&l

1. Akhtari, R% %aghafian, S. Noroozpour, B. Ghermezcheshmeh, and J. M. V. Samani. 2022. Cour;led

BSowo™

GA:hydrological modeling for the optimal spatial distribution of biological soil and water
conservation measures. Acta Geophysica, 70(4): 1815-1828.

Esmali, A., and Abdollahi, Kh. 2011. Watershed Management & Soil Conservation. University of
Mohaghegh Ardabili. 612 p. (In Persian)

Garcia-Ruiz, G.M, T. Lasanta, P. Ruiz-Flano, L. Ortigosa, S. White, C. Gonzalez, and C. Marti. 1996.
Land-use changes and sustainable development in mountain areas: A case study in the Spanish
Pyrenees. Landscape Ecology, 11(5): 267-277

Ghanbari, M., M.K. Souri, R. Omidbaigi, and H. Hadavand Mirzaei. 2014. Evaluation of some
ecological factors, morphological traits and essential oil productivity of Achillea millefolium L.
Iranian Journal of Medicinal and Aromatic Plants, 30 (5): 692-701. (In Persian)

Ghasemi Aryan, Y., H. Arzani, E. Filekesh, and R. Yari. 2013. Estimating the production of Artemisia
siberi through the measurement of plant’s dimensions (Case study: southwest Sabzevar). Iraninn
Journal of Rangeland and Desert Research, 20(1): 1-10. (In Persian).

Gholami, L., N. Karimi, and A. Kavian. 2017. Soil bioengineering methods used in water
management and stabilization of steep slopes. Ecohydrology, 4(1): 149-162. (In Persian)

Hanifehpur, M., N. Mashhadi, and H. Khosravi. 2013. The Effect of intensity and duration of drought
on wind conditions and wind erosion in agricultural areas (Case study: Damghan area). Environmental
Erosion Research, 3 (10): 65-77. (In Persian)

1- Restoration


https://jwmr.sanru.ac.ir/article-1-1202-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2024-06-30 ]

8. Hosseini, S.A., M. Raeini, F. Sharifi, and M. Gholami. 2018. Evaluation of bio mulch erodibility on
steep Iasnds using rainfall simulation. Watershed Engineering and Management, 10 (1): 108-120. (In
Persian

9. Javandoost, H., M. Ong, M. Hasanalizadeh, and R. Sekoti. 2014. Estimation of erosion factor using
geostatistical algorithms to estimate erosion in WATEM/SEDEM model in Rouzah Chai basin._The
15th conference of civil engineering students across the country, Urmia University, 11. (In Persian)

10. Karimzadeh, J., H. Monirifar, A. Abdi Ghazijahani, and A. Razban Haghighi. 2013. Grouping of
Agropyron tauri populations based on morphological traits. Rangeland and Desert Research, 19 (4):
693-702. (In Persian) o ) ) )

11. Maerker, M., C. Sommer, R. Zakerinejad, E. Cama. 2017. An integrated assessment of soil erosion
dynamics with special emphasis on gully erosion: Case studies from South Africa and Iran. EGU
General Assembly Conference Abstracts. )

12.Nyssen, J., J. Poesen, D. Gebremichael, K. Vancampenhout, M. D’aes, G. Yihdego, and“N.
Haregeweyn. 2007. Interdisciplinary on-site evaluation of stone bunds to“control soil erosion on
cropland in Northern Ethiopia. Soil and Tillage Research, 94(1): 151-163. N

13. Refahi, H.Q. 2015. Water erosion and its control. Tehran University Press, 4th editiong671 p.

14. Saboohi, R., and H. Barani. 2016. Climatic Characteristics of the Natural Habitats of, Astragalus
gossypinus Fisher in Isfahan Province. Applied Ecology, 5 (16): 13-29. (In Persian)

15. Sadeghi, S.H.R., R. Mostafazadeh, and A. Sadeddin. 2015. Sediment response and sediment metric
loops to type and spatial distribution of land use. Watershed Engineering and Management, 7(1): 15-
26.

16. Sadeghi, S.H.R. 2005. A Semi-Detailed Technique for Soil Erosion Mapping Bésed on BLM and
%Zg_el ite Image Applications, Journal of Agricultural Sciences and Technelogy (JAST), 7(3-4):133-

17.Sadeghi, S.H.R., H. Kheirfam, and B. Zarei Darki, 2020. Controlling runoff generation and soil loss
from field experimental plots through inoculating cyanobacterianJournal of Hydrology, 124814,

18. Sadeghi, S.H.R., A. Jafarpour, M. Farajollahi, D. Khatibi Rudbarsara, M. M. Sefidcheghayi, M.
Zabihi, and H. Azarniya. 2021. Biological Management of Soil Erosion (Case Study: Gavinshan
Watershed, Kermanshah Province). Water and Soil, 35(4): 551-566.

19. Sadeghi, S.H.R., A. Jafarpour, M. Zabihi Silaby, M. Mulla Shahiy®™. Naghdi, and E. Farzadfar. 2021.

Soil erosion biomanagement model in watersheds (Afé)@d Study:“Glazchay Oshnavieh, West
Azarbaijan). Iran Soil and Water Research, 52(4): 997-1010.

20.Sadug, S.H., M.M. Hosseinzadeh, and F. Azadi. 2015."Determining the erosion in Kahman drainage
basin using EPM, BLM and Fargas models. Hydrogeomorphology, 2(2): 137-154.

21.Salehi, M., and RaKalvandi. 2020. Evaluation of Merphological and Phytochemical Characteristics
Changes in Different, Populations of Stachys inflata, Benth, in Hamedan Province. Journal of
Horticultural Science, 34,(2): 247-260. (In Persian). _ )

22.Shahoei, S. V., Fahiminezhad, E., Fatehi, Z, 2021. Impact of Global Climate Change on Climate Data
in Ravansar SanjabisBasin,“Kermanshah Province. Journal of Environment and Water Engineering,
6(1):45-57. (In Persian). o ) ) ) )

23.Shojaei S, Noura M, Habibi-moagd S. 2019. Estimation of sedimentation and erosion using MPSIAC,
FSM and direct measurement methods in Gabric watershed, South-eastern of Iran. Environmental
Erosion Research. 8 (4): 82-100,(In Persian). ) o ) ] )

24.Sofo, A., Zanella, A., & Ponge, J. F._§_202_2). Soil quality and fertility in sustainable agriculture, with a
cgrétgltiun(z)n to the biological classification of agricultural soils. Soil Use and Management, 38(2):
1085-1112.

25. Talebikhiavi, H., M. Zabihi and R. Mostafazadeh. 2017. Effects of Land-use Management Scenarios
on Soil Erosion Rate using GIS and USLE Model in Yamchi Dam Watershed, Ardabil. Journal of
Water and Soil Science, 21(2): 221-234.

26. VahabifM.Rg¢ M. Basiri, M.R. Moghadam, and A.A. Masoumi. 2007. Determination of the most
effective habitat indices for evaluation of Tragacanth sites in Isfahan province. Journal of the Iranian
Natural Research. 59 ﬁ4): 1013-1029. (In Persian) ) )

27, Vianna, V.F., M.P. Fleury, G.B. Menezes, A.T. Coelho, C. Bueno, J. Lins da Silva, and M.P. Luz.
2020. Bioengineering Techniques Adopted for Controlling Riverbanks’ Superficial Erosion of the
Simplicio Hydroelectric Power Plant, Brazil. Sustainability, 12(19), 7886. )

28:Wulanningtyas, H.S., Y. Gong, P. Li, N. Sakagami, J. Nishiwaki, and M. Komatsuzaki. 2021. A cover
crop and no-tillage system for enhancing soil_health by increasing soil organic matter in soybean
cultivation. Soil and Tillage Research, 205, 104749. o ) )

29. Yousefi Mobarhan, E., and H. Peyrowan. 2022. Investigating the sustainability and interactive effects
of physical-chemical properties of erosion-sensitive marl and rangeland vegetation in arid and
semiarid areas (Case Study: Shahrood Town). Geography and Environmental Sustainability, 12(1):
57-74.

30. Zakerinejad, R., and M. Maerker. 2015. An integrated assessment of soil erosion dynamics with

Zpeciéil emphasis on gully erosion in the Mazayjan basin, southwestern Iran. Natural Hazards, 79 (1):
5-50.


https://sid.ir/en/journal/AdvanceWriter.aspx?str=SHAHOEI%20SEYED%20VAHID
https://sid.ir/en/journal/AdvanceWriter.aspx?str=Fahiminezhad%20Elham
https://sid.ir/en/journal/AdvanceWriter.aspx?str=Fatehi%20Zaniar
https://www.sid.ir/journal/1525/en
https://jwmr.sanru.ac.ir/article-1-1202-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2024-06-30 ]

Biological Control of Soil Erosion in the Kilanbar Watershed,
Kermanshah Province, Iran

Seyed Hamidreza Sadeghi', Mahin Kalehoee?, Faezeh Kamari Yekdangi®, Majid
Radkianpour* and Yousef Dadizadeh®

Professor, Department of Watershed Management Engineering, Tarbiat Modares University,
(Correspondinmg author: sadeghi@modares.ac.ir)
Ph.D. Student, Department of Watershed Management Engineering, Tarbiat Modares University
M.Sc. Student, Department of Watershed Management Engineering, Tarbiat Modares University
Recived: 11 August, 2022 Accepted: 25 Februrary, 2023

Extended Abstract
Introduction and Objective: Soil erosion is one of the most important types of\land
destruction, which poses serious problems for humanity. Evaluating the state and spatial extent
of land erosion has become an important requirement in developing countries. Biological
management is recommended as an appropriate and effective means of controlling soil erosion
in the early stages of all types of soil erosion as a required approach. Nevertheless, less attention
has been given to biological measures in the control of soil erosion. Therefore, Current research
has been conducted to apply the biological management in the “Kilanbar Watershed in
Kermanshah Province, Iran.
Materials and Methods: After preparing and combiningglayers of elevation, direction and
steepness_of slope in the geographic information system (GIS) softwave, and according to
expert opinion, 14 work units were extragted in Kilanbar watershed. The state of soil erosion
was completed based on the scoring of the BLIM sheet in®ach work unit based on the visual and
expert opinions, and a map of the erosion pattern was prepared iin the work units. Then
ambrotropic and hyterograph were drawn using 30-Year precipitation and temperature data of
Ravansar synoptic station, In order to determine the period*of drotght and wet condition and to
determine suitable plants with the characteristics ofsthe regiofaThe climatic-agricultural map
was also prepared and integrated in GIS usingythe meteorological station data of temperature,
precipitation and ‘evaporation and transpiration, and finally, plant species were selected
according to ecological expectations for watershed bielogical measures.
Results: According toathe results of the BLM sheet, one work unit is in partial erosion
condition, 8 work units are in low condition and 5/other work units are in medium erosion
condition. Accordinggto the'map of the erosion pattern, the majority of the studied area, about
70% of the watershed, 1s in a low and medium,erosion state, which naturalIY confirmed the high
abilitypto use the appropriate method of biological measures to control soil erosion. According
to ambrothermic and hyteregraph; June to September were dry months, and ﬁreci itation
changes were greater than temperature in October to May. According to the climatic-
agricultural ‘map, the region is divided into 5 class, which respectively, class 4 and 1 with
4819.3'and 364.83 ha have the largest and smallest area. Finally, the zoning of suitable pasture
species in the watershed showed that in the region, pasture species of Asteragalus ascendes,
Avena fatua, Picnomon sp., Achillea millefolium, Bromus tomentellus, and Hordum blubosum
formed the dominant ﬁart of the region. Based on this, the selection of plant species appropriate
to the conditiong of the study watershed, conservation and promotion measures in agriculture,
preservation, ofthe ecological privacy of the river and prevention of land use change for the
study area were done.
Keywords:\ Management Measures (BMP), Soil and Water Conservation, Soil Erosion
Management, Watershed Management
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