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Figure 1. Geographical location of the region
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Table 1. Observed amount of erosion forms (area per hectare) in relation to geological formations
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Table 2. Expected amount of erosion forms (area per hectare) in relation to geological formations
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Table 3. 3¢2 Statistics, degree of freedom and level of significance in relation to lithology
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a. 0 cells (0.0%) have expected count Tess than 5. The minimum expected count is 20.42.
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Table 4. Observed amount of erosion forms (area per hectare) in relation to the elevation classes of the area
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Table 5. Expected amount of erosion forms (area per hectare) in relation to elevation classes
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Table 6. 3¢ Statistics, degree of freedom and level of significance in relation to elevation
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a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 26.41.
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Table 7. Observed amount of erosion forms (area per hectare) in relation to slope classes
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Table 11. Expected amount of erosion forms (area per hectare) in relation to the aspect
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Figure 2. Distribution of water erosion forms in Golidagh watershed
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http://dx.doi.org/10.52547/jwmr.13.25.168
http://jwmr.sanru.ac.ir/article-1-1163-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-13]

[ DOI: 10.52547/jwmr.13.25.168 ]

Yo

388000 396000 404000

(e SNjges Sl g (Smyw g (e

VY el g le /Y0 o)led /pmd o Jlo ju5ul 030> o e doliingdy

388000 396000 404000

4168000

4168000
376800

é’i E E
g e = 2
A il - [
i i — J,
Jhad Qs w E w E
[ EIERY [N ﬁ?’ B o0 [ 3040 )i?
g o EE-s : g I o0 I 400 .
B o s o T e T e | E B 20-: I S e T |
31 [ ot s I <2 0 L i F %‘ 77 2050 [N > 50 N T TR
368000 396000 204000 388000 396000 304000

EIS 550l 09> )3 aels g -5 S
Figure 6. Aspect in the Golidagh watershed

(10> ) g 550l 059> 53 o il -0 JSi

Figure 5. Slope classes in Golidagh watershed (in percent)

* AR 0‘1
S “&M’,T

_(t/,_z; ‘,_, o g QT A\

‘ﬁl ’/«\‘a 11 r{ \\k\ ‘t‘\“‘

4.: JAS.C;,«P[JM09]).0M&dux)b)Juxd‘wb)ﬁwa&»—VJ&
Figure 7. Advanced form of Badland water erosion in the loess formations of Maraveh Tappeh region with opposite
direction to the south

b b5y > ivbeys JKbl oy wtible g s
sy g GaSl Galo o cal ol Sl o A cer
3y90 Mo 5l g Ay ade )8 9 ()8 wgir sbaatels
sl o (bl W)y dewy S i el
e BB daw o) Jlad 5 By Jled (Jled
il WS s cldllas jd alise oyl o)l xS
S el d Sl (BSg0s Jelss 5 (ol
aoa 1 Wles S apl g el 418 adllas 3y50 1) Wi
2 hmegye Jelge U oy 3 (V0) OSen g 425>
08 yoi i AUl alod (S g 6 pS S
(=2l Glib a8 sy doi cpl A GldS bl g5
).s u_iw slaasly g aily glas)l ol Caps (o)

O d W3l 3 ST (ol (2508 g (65 JSS
Lé&" iladre > (1) hler 5 el )l (539
sloge s I oolatal b olylee jsul og> (uiSol ol 3
syl alad o ol lis asdly (59 w5 calise
Sl g8y 0 G B g laar S
5 155w Cuol Al ddlle dy50 dilie » ivle,d
S g 3knl e Jalse )z 2 35 (V) Sen
@ ege Sl e cubs gul syl Gl
5 @ locar & Sl axd ul 4 P ol
IR S Gl wSlhe b cos g s
Sl ng 9 (wlidom) ool lulpd ) cplply las s
D ke (S pllep ool S5 il
2 By Jelse Jbs > (V) phlSen 5 (Sinpw B>
Jelse 15313 oLt ghole g 5 Wil b o et

» gl ead g ol pialep JKal 51 26T I )dba
wiicady 5 Glee 2l plels el dajse]
5 5 bl djlese wal ) SB cblis sy,
b gble bl bl ! 5 oolidy
L;l)b o ol uﬂou J liza il 5 Q;Ju)é

4 Jule & KA uLM‘ u-f‘ u**?.l“’)s JKW‘ 4“'.‘!"") »
peol (b Gl 4 e g @S Gl
&9 b bl QLJU—M 5 ol d>e Sl o
Syl dibie S o Giole,d dilise JSEI olad

.‘_A.M’I
Oalod JIBl (oL (ST oy cimgR cnl >
o o e o b i S sel ojsm o
Wy iled olilow 5 cul @l Gale)d 4 by
A8 i J&»l (SoMsolnlie @]3])5 Lol 005 sdnlin
390 plie 5 ) Wjle pd uSl 9wy Jols T ol
1> gl LialsEl b blio > ol e g s
g ond dislS byl Coluo p dilate LSal slacSin
oL EB)] (qwyp 9o 03938l (rlaw il e
bty JSi] Colue § dilate p o] il L &S b
aw ¢ blie 55 ol osd atwlS laaddsy o (ouisSl iolo B
P2 6ld plaled g pasuts B plale)d Jal 86
S Ll 390 lie 3l g Al adé dilate clelis)
ek Mied e Sk glacad  ady g s
350 e Sl 203 Vel S slacad 3 Glalep JISSI


http://dx.doi.org/10.52547/jwmr.13.25.168
http://jwmr.sanru.ac.ir/article-1-1163-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-13]

[ DOI: 10.52547/jwmr.13.25.168 |

e dljges dlg g (Siyw JBgr (oues

\\zd QS il ELS 550 o059 ol vl b JISS dnwgi 1> S 55 g (lidime; sasijlo i

le3,S 10l g 00l )8 addllas 390 1y 2yE

9 (1) 3 565) 9l psesl g losine o & @25 L
JEl 5 adlae 3y90 slajiie (g dal) 3529 Al
ol dlaly ol s @llS sl 0 3 (o Sl b
b i) g i i sl 4 2 dpelne 855 aly
oile g el JSB (S g pedn ) Jale g3 cpl GiE
b bl ((hagh cnl @l (58,5 ey bl Sk (o
o Aee S gV el clib ((Sal slKiw
2 5pS Jows gladaly 5 dop Vool 508 clacud
b bl o g it (o Gl d IS dngs (0 pne
by g gusol (olwd Sote Jopd g G0pus ol
Slhpope lp Glia Cusgiome gycnl 5l g Mmd oo
g olidope; Clib cpypeles (BSyme bl )l
ol ol plalep JBal BynS pln s lSey
gl ) 35 o g bli> Clbdl cul p5Y Giag
Gl oSl plo cul pY (e 5 pl
2 okl wbply JKSI )5S g ke cap il
Aoy dgus |y wlus Glab & o5 Aol

Ol S i 5 (23] 1) 5 Sibgy W)l el
At [y dalllas 350 adlaie Ay yislwyd jo 1) 48U
gy i ed ST ol B (g 5 5 (YY) ol
e dludes Jlog 5l ool b Jelge (29) aualio L
Ot YA (G5g cops b (b Siw o o L

ol a2l ST sl 3 1y 30
Ca g o) cud G (Soppiz o LU (o)
S oolawl b dalaie o ol Lioleyd calisee JISI L diel
5 solidome) s Shy & o ol (4?) 96 ool
dibte 3 (ol Glalop JS3I g95 5 dbul > (BlSe9
IS 5 cplpls S paseie g )b gxe 50
J5b BMB] Gep cage ddlals ) ySde (slaShy
Sllas 25500 ()50 4 Cund atlale Gl ) iolo b
J&al sl o bgsie cpl 38 sl )l j5 LB
LUyl (V) sy 5 comloke dlon J) sl S gl
il JBal b 1) ople olend 5 (Soid G Shy o
9 S OEed g 39)a5b gl ojex 3 by
g ol JBl (opdiphlop dal;, (M) ofSen
el o 1y e g5 dw )l Job oSl clib

&l

1. Afshani, A. 2008. Practical Teaching of SPSS in Social and Behavioral Science. Yazd University
Press, 160 pp (In Persian).

2. Ahmadi, H. 2012. Applied Geomorphology (water erosion), 8" edition. Tehran University Press, 688
pages (In Persian).

3. Amiri, M., H. Pourghasemi, G.A. Ghanbarian and S.F. Afzali. 2019. Spatial modeling of gully erosion
in maharlou watershed using different scenarios and weights-of-evidence algorithm. Journal of
Watershed Engineering and Management, 11: 1016-1032 (In Persian).

4. Arabkhedri, M. 2014. A Review of Factors Affecting Water Soil Erosion in Iran. Journal of land
Management, 2: 17-26 (In Persian).

5. Bihamta, M.R. and M.A. Zare Chahoki. 2015. Principle of statistics for the natural resource’s science.
Tehran University Press, 300 p (In Persian).

6. Carrara, A., M. Cardinali, R. Detti, F. Guzzetti, V. Pasqui and P. Reichenbach. 1991. GIS techniques
and statistical models in evaluating landslide hazard. Earth Surface Processes and Land forms, 16:
427-445.

7. Dewitte, O., M. Daoudi, C. Bosco and M.V.D. Eeckhaut. 2015. Predicting the susceptibility to gully
initiation in data-poor regions. Geomorphology, 228: 101-115.

8. Dube, F., I. Nhapi, A. Murwira, W. Gumindoga, J. Goldin and D.A. Mashauri. 2014. Potential of
Weight of evidence modeling for gully erosion hazard assessment in Mbire District—Zimbabwe.
Physics and Chemistry of the Earth, 67: 145-152.

9. Fathizad, H., H. Karimi and M. Tavakoli. 2016. Role of Sensitivity of Erosion the Geological
Formations at Erosion rate and Sediment Yield (Case Study: Sub-Basins of Doviraj River, llam
Province). Journal of Watershed Management Research, 13: 193-208 (In Persian).

10. Ghosh, S. and K. Bhattachrya. 2012. Multivariate erosion risk assessment of lateritic badlands of
Birbhum (A case study: West Bengal, India). Journal of Earth System Science, 121: 1441-1454.

11. Hosseini, M., A. Mousaadi, K. Naseri and A. Golkarian. 2012. Identification of the most important
factors affecting rill erosion in Makhouri hill units southwest of Mashhad, Geography and
Environmental Hazards, 2: 71-83 (In Persian).

12. Jokar Sarhangi, E., R. Esmaili and N. Mortezaei. 2017. Analysis of Effective Factors in the Formation
and Development of Badlands in Mamlo Watershed, Jajrud. Journal of Physical Geography, 38: 81-94
(In Persian).

13.Karimi, A., H. Khademi and A. Jalalian. 2011. Loess: Characteristics and Implications in
Paleoclimate Studies. Physical Geography Research, 76: 1-20 (In Persian).

14. Kardel, F. and A. Tajari. 2015. Influence of gully erosion on soil moisture of abandoned farming dry
land and rangeland in loess land (Case study: Kale-Shour watershed, Golestan Province). Soil
Management and Sustainable Production, 5: 181-195 (In Persian).


https://jphgr.ut.ac.ir/?_action=article&au=117680&_au=Alireza++Karimi
https://jphgr.ut.ac.ir/?_action=article&au=117681&_au=H++Khademi
https://jphgr.ut.ac.ir/?_action=article&au=117682&_au=A++Jalalian
http://dx.doi.org/10.52547/jwmr.13.25.168
http://jwmr.sanru.ac.ir/article-1-1163-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-13]

[ DOI: 10.52547/jwmr.13.25.168 |

e jges Sl g (Kb g g (e
WY Ve il g )l /VD o)l /pmdjuw Jlo 0l 0jgn o pte dolitiingy

15. Khojeh, N., J. Ghoddosi and R. Esmaili. 2017. Investigation of the Effect of Earth Environmental
Factors on Initiation and Expansion of Gully Erosion by using Geographical Information System
(Case Study in Temer Ghareh Ghozi, Kalaleh, Golestan Province). Journal of Watershed Management
Research, 15: 202-212 (In Persian).

16. Maghsoodi, M., S. Shadfar and M. Abbasi. 2012. Zoning of Land sensitivity to gully erosion in
Zwaryan basin, Qom province. Quantitative Geomorphological Research, 2: 35- 52 (In Persian).

17. Mararakanye, N. and P.D. Sumner. 2017. Gully erosion: A comparison of contributing factors in two
catchments in South Africa. Geomorphology, 288: 99-110.

18. Mohamad Khan, Sh., H. Ahmadi, S. Feiznia and A. Salajeghea. 2010. Investigation of the effect of
slope on the intensity of water erosion rate (Case study: Latian watershed). Watershed Management
Researches (Pajouhesh & Sazandegi), 89: 73-81 (In Persian).

19. Nikpour, N., S. Fotouhi, H. Negaresh and M. Sistani. 2017. Morphometry of gully erosion and factors
affecting its development (Cham Fazel plain in southwest of llam province). Spatial Analysis of
Environmental Hazards, 1: 97-112 (In Persian).

20. Peyrowan, H.R. and M. Shariat Jafari. 2013. Presentation of a comprehensive method for determining
erodibility rate of rock units with a review on Iranian geology. Watershed Engineering and
Management, 3: 199-213 (In Persian).

21.Rafahi, H.G. 2009. Soil srosion by water and Conservation. Tehran University Press. 671 p (In
Persian).

22.Ramesht, M.H. and A. Saif. 2001. Soil geography. Esfahan University Press, 309 pp (In Persian).

23. Sadeghi, S.H., G.R. Shojaee and H.R. Moradi. 2010. Relationship between Land Use and Soil Erosion
in Manderijan Catchment in Zayandehrud Dam Basin. Journal of Watershed Engineering and
Management, 2: 143-149 (In Persian).

24. Salehi, M., I. Esfandiarpour Borojeni, R. Mohajer and M. Bagheri Badagabadi. 2012. Soil and water
conservation. Payam Noor University Publisher, 192 pp (In Persian).

25. Salmasi, R. and H.R. Peyrowan, 2012. Study of the relation between physico-chemical properties and
erosional features of marly sediments in the Talkheh Rood watershed. Watershed Engineering and
Management, 3: 160-169 (In Persian).

26. Sarvati, M.R., J. Ghoddousi and M. Dadkhah, 2008. Factors effecting initiation and advancement of
gully erosion in loesses. Pajouhesh and Sazandegi, 78: 20-33 (In Persian).

27.Shadfar, S. 2011. Investigation of Gully Erosion by using the Analytical Hierarchy Process Model
Case study: Roudbar, Gilan Province, Iran. Environmental Erosion Research, 3: 16-30 (In Persian).

28. Shit, P.K., G.S. Bhunia and R. Ramkrishna Maiti. 2013. Assessment of Factors Affecting Ephemeral
Gully Development in Badland Topography: A Case Study at Garbheta Badland (Pashchim
Medinipur, West Bengal, India). International Journal of Geosciences, 4: 461-470.

29. Sokouti, R., H. Peyrowan, D. Nikkami and M. Mahdian. 2016. Investigation on erodibility and soil
loss of marly drived soils in west Azerbaijan province, Iran. Watershed Engineering and Management,
7: 379-388 (In Persian).

30. Soofi, M.B. and H. Emami. 2017. An evaluation of soil erodibility in the catchment of torogh dam in
mashhad. Environmental Erosion Research, 27: 25- 38 (In Persian).

31.Vaezi, AR., H. Gharehdaghli and S. Marzvan. 2016. The role of slope steepness and soil properties in
rill erosion in the hillslopes (A case study: Taham Chai catchment, NW Zanjan). Journal of Water and
Soil Conservation, 23: 83-100 (In Persian).

32.Zhang, G.H., B.Y. Liu, M.A. Nearing, C.H. Huang and K.L. Zhang. 2001. Soil detachment by shallow
flow. Soil and Water Division of ASAE, 45: 1-7.

33.Ziai, H. and A. Behnia. 2002. Principles of engineering watershed management. Emam Reza
University Press, 542 pp (In Persian).


http://dx.doi.org/10.52547/jwmr.13.25.168
http://jwmr.sanru.ac.ir/article-1-1163-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-13]

[ DOI: 10.52547/jwmr.13.25.168 |

Journal of Watershed Management Research, Vol. 13, No.25, Spring and Summer 2022 ..............coooviiiiiiiiiniiiieiineeene. 178

The Role of Geological Formations and Topography in Development of Forms of
Water Erosion in Golidagh Watershed, Golestan Province

Issa Jokar Sarhangi® and Javad Amouzad Mahdiraji?

1- Associate Professor of Mazandaran University, (Corresponding author: e.jokar@umz.ac.ir)
2- Graduated M.Sc. Student, from Mazandaran University
Received: 17 August, 2021 Accepted: 19 December, 2021

Extended Abstract

Introduction and Objective: Different forms of water erosion can be observed in many parts
of Iran, and the specific role of each factor in sediment delivery can be presented. This research
was conducted to investigate the effect of geological formations and topographic features on
creating important forms of water erosion in the Golidagh watershed in the Golestan Province.
Material and Methods: At first, we used the Google Earth images, aerial photos, maps, and
field surveys of the area, so that the forms of erosion and their quality were determined.
Lithology, elevation, slope, and aspect were selected as independent variables, and each form of
water erosion, including sheet erosion, rills, gullies, and badlands, were determined as
dependent variables. After, independent variables information layers were overlay with a layer
of erosion forms in the ArcGIS and the relationship between them was obtained through Chi-
square (»?) distribution using SPSS software.

Results: Overlay analysis of the maps showed that the advanced forms of water erosion,
including gully erosion and badlands, are dominant as the loess formations in altitudes less than
800 meters, and were more than expected. Also, an area of all forms of erosion is low at the
slope of 0-10 percent and their area increases at the slope of 10 percent and higher. investigation
of forms of water erosion in relation with the aspect showed that advanced erosion of the gully
and badland had more in southwest area and were more than expected, while the surface lacks
erosion predominates in the north, northwest and northeast areas. The relationship between
variables with different forms of erosion in the area was determined through the chi-square test.
The results showed that the relationship between the studied variables and forms of water
erosion in the area is significant at 1%. The intensity of the relationship based on the
contingency coefficient indicates the more importance of elevation (0.631) and geological
formations (0.461) in the region.

Conclusion: The created forms of erosion are dependent on elevation and lithology in the area,
and these variables can be used in selecting appropriate methods and executive strategies for
managing forms of erosion and controlling their intensity.

Keywords: Formations Susceptibility, Geomorphology, Nonparametric Test, Soil Erosion
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