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Figure 1. Gully erosion in Ghazeian watershed of Fars province (July 2017)
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Figure 2. Geographic location of Ghazeian watershed
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Figure 3. Measurement of gullies length (July 2017)
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Figure 4. Soil sampling from gully’s headcut (July 2017)
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Figure 5. Soil texture measurement using hydrometer method (October 2017)
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Figure 6. Ghazeian watershed map and gullies location
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Figure 7. Land use map of Ghazeian watershed of Fars province
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Table 1. The mean of measured parameters in Ghazeian watershed, Fars province
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Figure 8. Soil texture in Ghazeian watershed, Fars province
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Figure 9. Loading plot of gullies in Ghazeian watershed by varimax rotation

1- Loading Plot

2- Score Plot
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Figure 10. Score plot of gullies in Ghazeian watershed by varimax rotation
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Table 2. Specific values, variance and variable coefficients after varimax rotation
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Table 3. Relationship between dependent and independent variables

Ol 0Xgypm P 4 Pl (im0 plsl L achl >
¥ sl 0 oms copo e (pyidn 4 4o L dble

Jate (glo psiio b diusly psiio (galaly =V Jodo

S)hre gaw Shrod S St sl o
een L[SV (X1) by 350l Colune
ofee D\ A (x3) cod SB as )
ofesY = [OFA** (X4)u’d“‘“t5°)'i)§-‘-“’ Loy
ofe 5P (X7) ebdl g0 bas (Ko S Cglan

_ ool ol Lol sl o 5 ol alyd 5 adigi g g5y e sdlee F S
Table 4. Final backward regression equation and its coefficients in Ghazeian watershed of Fars province

obs 3kl colyps O Gy e
By By By R Sz
y =-3.487+0.054x, +0.848x, + 25.889x, <YV AT JJfe¥ - IYYY YA

O @5 4y (GaS alo ohig @) ol lagtalo
slaylaly 5l plpl cwl Glghs ooy Wy
ol Giolwyd ply 0 SB Cwglie (w138l e
dibate (b Lailyd b pglie 5,55l (LS by (il
Soasly Coggl 3 (AL Gidy slal jlate 4 353 4
9 o9l ladaBl b @ls cpl 9,5 )15 alpl g (e
opbyusmy 5 (V) phlSer 5 pmolesd (V1) olilSen
2Ua Hl pioren )y cdsllas (YO) (goblja g baiawl g
wd S odoy g eSS wl colue Jole g
ol copw p Jole 9 ol 5 €5 iy
28 sk 4wl IS Sl adg 5505 e g (Uly))
Py LIS Slin YL 5y joul colue &
Al (st <39 SB gl doye cpl ol @ 4 5 28l
P2y 03 lp e 08 5 Cusyd iy Uy,
Slp B8 lad b el pl s )b S,
oyl el 550l candVl Cow 4 ST Job b S
FodudS glaojes ;3 &S Cuwl Cuably pl SOl Cllao
21l ity BAsH Jsb e (58 8 o o)
oy o 5 4 g gl 0 poagdtS L Sl Ll
sl e lad WS Jldl cov olus (go3gix
B b S wald gl pys
Aot Gl ieS (SuiS LS clagsul (sigde e
5 LSSl (98 Cone 3 Lol it Jow ol 5l syt
Sl o (yge )3 fd 3l sl ) g A5
lad @l sl Glig gasl ) Job (0SSl
ozl ) jel cpl s ) 5 3,15 (ot sl e
Seingss b gl b loatdly cpl a8l o 3lis] yosntS
5 @iz dA) oml (V) Ohea 5 el el
5 onoleke (V) hlSen 5 Sloluis s (1Y) oljSen
Sl g cdlas (V7) gaeal g odljlej 5 (V) olySen
23)b
] &8 sy o Yl 4y (gy900 A5 ol Same o
2 e coign cnl )3 xS ojlul )0 e Jalge
OGBS 3 g (2B g B0 (ele cilize glie

Jodo jd zydie 3yluliwl colps g 398 (gdolro 4 4> Ly
aw ol Gl cdibaie )3 (Y) lu] J9lo Oliwe F
5 (X3) cod SB sy X1 i ieS ool colue yuie
S 5k @ il (XT) gledl (golae (S pSUl ol
(B gl colue) Xy aoly po Gildl il 4
Colia) X, o /F0% (cod SBoasps) KXo /YY) jlaide
(] Jgo) Y ol 0 /6 (il o o580
ol Jole ddlio (pl o doet o 2ad e 48l
(oo LS 3 1y G yiere gl (so)las (S S
SB dopd g oS ol Coluwe Jolos g 0l luis]
sl gam glacagyl > e
039350 g (Joyd YYIAS) o) lawgie jlade 4y asgi
rhsileyd bSB gy () Guily! bwg oad pMel
bugie Gliee Ooren ) L philed S
bl 8,3 s o b oS wib e doyd /YA I oole
sl SSE cas uﬁ sodle  gaoy Y/
Porere 9 Brge 9 (VF) (Boge S5 Bk plssinlio)d
sokaie & Y I godle (sl adllas 550 (sailaio (VO)
bugio Glie (pimen fus gl Glalo)d plp 5> Cuagli
5 (aw (503,50 ( aw S iy (alS (b do )
Lo AYIVY o SN /AY DIV iy 4 cod SB
Pl (9355 596 b gy 4 428 b calple dbiss
w.su.a9 d])].) adlllao d)g0 L;«:Jaw ‘(\Y‘) PJ.O.Q L:.wy LW
Colin bwgio jMde 4 dogd b ogMe & .l pid LS
Comd g (3o p (donj o VOV) bl (o las (S sl
5Vl puie EC) 25)ls J8 08 slass 095 ) (3hata
Mol @ il ddlaie ol SB ases o (Wl uin SAR
Lo & dag b g SUlEE lse 2B L Ll o)l
(+I¥YA) J soole oS oy o (BIY+) SWl LalS e
sbS (5039350 ) dibie oS w)f A OI?:;L;O
5l i 5 Sl detn 3 33 )5 Giolasd & ol


http://dx.doi.org/10.29252/jwmr.10.20.72
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.20.5
http://jwmr.sanru.ac.ir/article-1-952-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.22516174.1398.10.20.20.5 ]

[ DOI: 10.29252/jwmr.10.20.72 ]

(oal8) dilaio yo )5 &S Conl (5900 &S5 ol (o (LL

N3l 9y p B8 b ingh cuwl piY HeiS |l
W)l ()b Al g )y (2l by Sl
S pagdyge o Shy by oy by G5 Uy,
g Aol (DS g sbul puslSe 5 (idey 9 cud g9
o Gl p3Y polaie (pl 4 28 9o ) S8 slael,
s JolS yeb 4 oSSl ol gyl ool (goje

295 e S g9y 5 S b o (salay

(13,98 9 S
SES Gojon @l odse jl 4B sy Sl
S fhe Jelse U i gy lgie b Jitue
F=0=VA=+ YD YYY Cognn 5 b " il ol 3
C)t’-l & .L»LsuA d)b)’ﬁéqi 9 Sk cbls do,&um 5
Jaibe o5 385 p e ol Bty oglaie
g Sb cblis gouSimgh soime g o3l slacoles
slie 5 (5yltS Ghjeel 5 Olados Sye g (g byl

o) Gl BlsB ssul oo )3 LSl Job (5558 1 S50 Jelss e

Scadgize g dilaie p @Sl (oldl 5 (b Llyd
& 4l ol (Baing g Cusl 039 Sloj g ll (o
Sy odis 650l Jalge plo Cuonl 1o plgis
2l op (S lapingy g wies Al Jobo
igles oo ey duoye (nl Gliie 4 1) Jelge
5 Olnte @ @ ol SUIES cole 4 colie b
o WS o duogi (ilbpsel § Sk cblis plurge
sl gy g pials g SOl (Job b S lals
ety sl Sl ) Glaleyd JpuS & e g
@ o2l Gide sl b dgd e idy jslaie cnl 4
S s Bl g by W86 5 cSd poaw jialS
Ol pae Cyas 3 b ials Gllyy i b scsly
Sl YLy ond sbol gl.&l» s ) Kal, Q,{I d‘)?l
2,8 3yl W] ghin j iSu 3 g 3905 By |y Sl
bl Jl gaSole sy (blisl el Gl rioren
S gon 4 Qllyy 2959 e > s o]
L olyie ohhsl llpd 30y ©pgo 5> Ml oo 61955
slay alsl b g saneSh e SOlke slaplidl
£lisy) 5w doiiSy] closl o e S, lis)) 4 SB

10.

11.

A9 pleal LSSl Gl bl

503 Pl ) (ol 9 St Coled ¢yl sl (x>

&l

. Ahmadi, H., A.A. Mohammadi, J. Ghodousi and A. Salajegheh. 2009. Investigation of ffective factors

and proposed model for define potential gully head advancement (study area: Hableh Roud drainage
basin). Territory (Sarzamin), 5(18): 1-12 (In Persian).

Arabghashghaei, Z., D. Nikkami. S. Shadfar and A. Moeini. 2011. Gully erosion zonation in Tarod
Firoozkooh watershed. Town And Country Planning, 31(8): 107-119 (In Persian).

Choubin, B., O. Rahmati, N. Tahmasebipour, B. Feizizadeh and H.R. Pourghasemi. 2018. Application
of fuzzy analytical network process model for analyzing the gully erosion susceptibility; Natural
Hazards GIS based Spatial Modeling Using Data Mining Techniques. Springer International
Publishing (In press).

Conoscenti, C., S. Angileri, C. Cappadonia, E. Rotigliano, V. Agnesi and M. Mérker. 2014. Gully
erosion susceptibility assessment by means of GIS based logistic regression: a case of Sicily (Italy).
Geomorphology, 204: 399-411.

Gomez-Gutiérrez, A., S. Schnabel, F. Lavado-Contador, J.J. Sanjosé-Blasco, A.D.J. Atkinson, M.
Pulido-Fernandez, M. Sanchez-Fernandez and A. Alfonso-Torrefio. 2018. Studying gully erosion
processes in rangelands of SW Spain and guiding restoration strategies using the UAV+SfM
workflow. Geophysical Research Abstracts, 20: EGU 2018-19157-1.

Ehiorobo, J.O., C.O. Izinyon and H.A.P. Audu. 2011. Monitoring of Soil Loss from Erosion Using
Geoinformatics and Geotechnical Engineering Methods. International Symposium on Deformation
Monitoring, 2-4 November, Hong Kong, China.

Entezari, M., A. Maleki. Kh. Moradi and S. Olfati. 2014. Zoning of Gully Erosion in Catchment of
Dyreh by Analytical Hierarchy Process (AHP). Journal of Spatial Planning, 17(4): 63-86 (In Persian).

Essein, O.E. 2013. Effect of disturbed soil properties on gully growth. Journal of Earth Sciences and
Geotechnical Engineering, 3(1): 27-39.

Evans, R. 1980. Mechanics of water erosion and their spatial and temporal controls: an empirical view
point. In: Kirkby, M.J. and R.P.C. Morgan (eds.) Soil erosion. 109-128 pp., Chichester, Wiley.

Igwe, P.U., O.C. Chinedu, E.U. Nlem, C.C. Nwezi and J.C. Ezekwu. 2018. A Review of Landscape
Design as a Means of Controlling Gully Erosion. International Journal of Environment, Agriculture
and Biotechnology (IJEAB), 3(1): 103-111.

Li, Zh., Y. Zhang, Q. Zhu, S. Yang, H. Li and H. Ma. 2017. A gully erosion assessment model for the
Chinese Loess Plateau based on changes in gully length and area. Catena, 148(2): 195-203.


http://dx.doi.org/10.29252/jwmr.10.20.72
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.20.5
http://jwmr.sanru.ac.ir/article-1-952-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.22516174.1398.10.20.20.5 ]

[ DOI: 10.29252/jwmr.10.20.72 ]

AN

12.

13.
14.

15

16.

17.

18.

19.

20.
21.

22,

23.

24,

25.

26.

Mirzaei, J., F. Nourmohammadi and A. Yousefi. 2014. Assessment of the important Factors on Gully
Erosion in Arid and Semi-arid Region in llam Province. Environmental Erosion Researches, 13: 17-28
(In Persian).

Moghadam, M.R. 2014. Range and Range management. 8" end., Tehran University Press, I.R.Iran,
484 pp (In Persian).

Morgan, R.P.C. 1995. Soil erosion and conservation, 2" end., Longman Press, 198 pp.

.Morgan, R.P.C. and D. Mngomezulu. 2003. Threshold conditions for initiation of valley-side gullies

in the middle veld of Swaziland. Catena, 50: 401-414.

Nazari Samani, A.A., F. Avazadeh Tavakoli, H. Ahmadi and Gh.R. Rahi. 2014. Determining of
Effective Factors on Gully Longitudinal Advancement (Case study: Dareh Koreh Watershed). Journal
of Range and Watershed Management, 67(1): 117-126 (In Persian).

Nwankwo, C. and H.O. Nwankwoala. 2018. Gully Erosion Susceptibility Mapping in Ikwuano Local
Government Area of Abia State, Nigeria Using GIS Techniques. Earth Sciences Malaysia (ESMY),
2(1): 8-15.

Poesen, J., J. Nachtergaele, G. Verstraeten and C. Valentin. 2003. Gully erosion and environmental
change: importance and research needs. Catena, 50: 91-133.

Pourghasemi, H.R., S. Yousefi. A. Kornejady and A. Cerda. 2017. Performance assessment of
individual and ensemble data-mining techniques for gully erosion modeling. Science of the Total
Environment, 609: 767-775.

Shahrivar, A., S. Shadfar and B. Adeli. 2017. Assessment of Gully Erosion zoning methods (case
study: Abgandi watershed). Iranian Journal of Ecohydrology, 4(1): 119-132 (In Persian).
Soleimanpour, S.M. 2012. Investigation and Comparison of Thresholds Controlling Gully Erosion in
Different Climates of Fars Province. Ph.D. Thesis, Science and Watershed Engineering, Islamic Azad
University, Science and Research Branch, Tehran, 1.R.Iran, 594 pp (In Persian).

Soleimanpour, S.M., M. Soufi and H. Ahmadi. 2008. Investigating the Factors Affecting Gully
Erosion of Sediment Production and Soil Waste in Gouresped region, Fars province. Proceeding of 5
Conference on Engineering Geology and Environment, Tehran, 1.R.Iran (In Persian).

Soufi, M. 2004. Investigation of morphoclimatic characteristics of qully in Fars province. Final report
of the research project, Institute of Soil Conservation and Watershed Management, Tehran, I.R.Iran,
130 pp (In Persian).

Spada, C., A. Carpa and A. Gelsomino. 2015. Effects of ephemeral gully erosion on soil degradation
in a cultivated area in Sicily. Geophysical Research Abstracts, 17: EGU 2015-1052.

Veysi Sartavereh, Ch. and F. Esfandevari Darabadi. 2015. Investigating the role of slope in the
formation and expansion of qully erosion (Case study: Salas Babaijani city). Proceeding of the First
National Conference on New Achievements in Biosciences and Agriculture, Tehran, I.R.Iran (In
Persian).

Zamanzadeh, S.M. and M. Ahmadi. 2013. The effect of soil physical and chemical properties on the
formation and expansion of qully erosion (case study: Dashtekahoor region, Lamerd). Journal of
Quantitative Geomorphological Researches, 2(2): 135-156 (In Persian).


http://dx.doi.org/10.29252/jwmr.10.20.72
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.20.5
http://jwmr.sanru.ac.ir/article-1-952-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.22516174.1398.10.20.20.5 ]

[ DOI: 10.29252/jwmr.10.20.72 ]

Journal of Watershed Management Research, Vol. 10, N0.20, Autumn and Winter 2019 ..........cccciiiiiiiininiieeeieeiee e 82

Determination of the Influencing Factors on the Length Extension of Gullies in
Ghazeian Watershed, Fars Province

Seyed Masoad Soleimanpour’, Majid Soufi?, Mohamad Javad Rousta®, Samad Shadfar?,
Ladan Jowkar® and Hojatolah Keshavarzi®

1- Assistant Professor, Soil Conservation and Watershed Management Research Department, Fars Agricultural and
Natural Resources Research and Education Center, Agricultural Research, Education and Extension Organization
(AREEOQ), Shiraz, Iran (Corresponding Author Email: m.soleimanpour@yahoo.com)

2, 3 and 6- Associate Professor, Associate Professor and Expert Soil Conservation and Watershed Management
Research Department, Fars Agricultural and Natural Resources Research and Education Center, Agricultural
Research, Education and Extension Organization (AREEO), Shiraz, Iran
4- Associate Professor, Soil Conservation and Watershed Management Research Institute (SCWMRI), Agricultural
Research, Education and Extension Organization (AREEQ), Tehran, Iran
5- Research Instructor, Fars Agricultural and Natural Resources Research and Education Center, Agricultural
Research, Education and Extension Organization (AREEO), Shiraz, Iran
Received: July 15,2018 Accepted: February 26, 2019

Abstract

Due to soil degradation and abundant of sediment production, the exact recognition of
affecting factors on gullies erosion, and the impact of various factors on gully’s formation and
development, require a more accurate study. In this regard, in the present study the length of
gully, the area above headcut, headcut slope, percent of closed grain, bare soil, cover vegetation,
litter, saturated electrical conductivity, pH, percent of organic matter, sodium absorption ratio,
and percent of clay, silt and sand were measured in 30 gullies in 2018. Factor analysis with SAS
software (version 9.1) was performed to determine the factors affecting the samples
classification. Backward regression method in SPSS software (version 16) was used to
determine the affecting factors on extension length of gullies, considering the length of gullies
as dependent variable and other measured parameters as independent variables. The results of
this study showed that the saturated extract electrical conductivity, the area above headcut and
the percentage of bare soil factors play the most important role on the length extension of gullies
in the Ghazeian watershed, located in the north of Fars province. Therefore, it is recommended
to control erosion at headcut and through establishing the adaptable and resistance canopy copy
cover, reduces the uncover area and increases the roughness coefficient. Also, it is essential to
have a watershed in different part (climate) of the country having gully erosion to perform
accurate research on soil particles, canopy cover, type and rate of rainfall, runoff height, shear
stress, flow velocity, morphological characteristics, type of slope and its cover, mechanism of
creation and expansion of gullies, and the gully erosion control methods.
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