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Figure 1. Thelocation of study area within Iran, Golestan province
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Table 1. Geological characteristics of the study area
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Figure 2. Exponential trend of research Process
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Figure 3. the spatial distribution of gulliesin 1335
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Figure 4. the spatial distribution of gulliesin 1346
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Figure 5. the spatial distribution of gulliesin 1386

_ ulua@)}n@u}go@)aomgbyl)lgl,l)é5w5Ql),,,_ﬁ—\‘ Jodo
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Table 3. Changes of size and frequency of gully area based on elevation at the time periods studied
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Table 4. Changes of size and frequency of gully area based on slope classes at the time periods studied
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Table 5. Changes of size and frequency of gully area based on aspect at the time periods studied
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Table 6. Changesin size and frequency of gully area based on the average of rainfall in the time period studied
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Table 7. Changes in the size and frequency of gully area based on lithological unitesin the time period studied

faand

ord Syl colue

YAS \£YWYS WYY solid (a0 W5k
Aoyd S o yd S o yd plrees Joyd ey
AN VIAA AN VI¥A ol AR s ol s
Y/AD VFY/Y YIYA WYY [¥. Y I8y oY A7ARY o
Vay YAIVD VY'Y SYIVY DAY a/y. /¥ VAy g slacd
¥/oy YYY/A- YIAY VAA/YY <[OA Y.y A a/Yy xz



http://dx.doi.org/10.29252/jwmr.8.15.202
https://jwmr.sanru.ac.ir/article-1-856-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.15.202 ]

YA i SN s 3 o3l b (S5 s st 5 (55 IS 52 e 05 ol 5 (g

L) ;LS VOV/¥S a (1o /A Jlghd L) YYD Jle ol o wlwl g Bud Bl Jlgl )8

iy Sl &S oduwy WAS Jlu jd (doyd V/AD Jlgly8 ole (M) cubd g 4 Sl) i 92 035 4 dag L
b e (HESa VFA/FA Joleo) duopd YAV Jolso Db paS 9 Ay (it 45 Canl Cpl Cpare odal Cawd 4
2,0 Y/AA 5l aS o3gn Lacds jo odd B L5l

. _ ML‘G.;».})}A&LA)’CJQLSA}JL;.o‘l)l%gwl.w‘).gbmgﬁjﬂqél)ldl?‘)éawab‘)ﬁi:%JB.\?
Table 8. Changes in the size and frequency of gully area based on land types in the time period studied
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Table 9. Changes in the size and frequency of gully area based on soil texture in the time period studied

ord Syl colue

o

\YAS \YES YYD Sk sl

loyd plrces oyd pirces loyd ey loyd B ey
YIYA WY/FF A7AN) VO- /50 AL Ye/VA 4 YIYY o9 —sibow
VY »/\F <Ay FV/VY LIAYN a/ve <[o¥ v/ (s —po
¥/ov YYY/A- Y/AY VAA/YY QN Yoy AR AR x
poas ol ol Lo plo b auglio o1y - B ci bl ol Buid Loyl el 3

il Sl pSole 01,5800 cupteS 0jg> (Sl GhaS 5 ad) (o Sl eael oy s
G yd o Bud )l Canwg &S (6ol 4y L 3l Bus Gitod dalais (0 alS Coi dads ¥ olul yodd Sas
Colue JS aop /+A Jalso) jbSa F/4Y i gy —diop Poad (Bad sl Slelyd oy iy &S cunl ol [SOLES
Jolre) LS VY /YD 4y VYYD Jluw p (iios dilais G dy g ye WAS 9 WWEF 9 VYYD Sloj atate aw
Lol a8l 5ol58] (54850 dilate Corlune duoyd V/VF doyd 2LS i 00 O)le 4 il o lgy —deyy LS

allae 3)90 Jloj boliie )3 (LS o olul oad (Bais (L) Jlgl8 g Camwg Sy N+ >
Table 10. Changes in the size and frequency of gully area based on vegetation types in the time period studied
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Table 11. Changesin the size and frequency of gully area based on land use in the time period studied
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Figure 6. Relation between frequencies of gully areawith elevation
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Table 12. Relation between frequencies of gully area with amount of rainfall
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Figure 7. Relation between frequencies of gully area with amount of rainfall

Gt 9 Ao VO 390> (o515 oS (alS by b bawgie
JS colius dop + /A8 dgas (o, b 1oy —aieyy alS
0ad DLy sloj 0y90 (b (HuSa FF/OA) adllas 590 dilaio
Cawl 03

o 3 555 4 425 356 ol goome 3
aibte ) (B Glaley (S 5 a3y g 2l Syl
Lol o S Jolgs (2 51 457 3505 (g S aoms 3o
Slizwl b Buios A.O.Ja.uo 2 adllas dy50 (S55elsST 5 (g55)o5
oo o o W S 5 0 55 (g (e
(VA OVES YYD (ool b) adlllas 3,50 iloj 0,93
SBcdl g gy (S S3ly ap b Jelos i 4
2l )8 9 (LS o g S5 VLo (SH)L e
35 b Sl e 5 (o3 <glis) 5 b o8
OS g aBy g 3y 5 b cp il G e
o &S (gyeb 4y ail o ol Lr_o'l)l 2 (BB il ,s
Soasly Slyan g Bl ) osel Jos 4 (gyS e g
Db o (WWVEXY) gl

938y 5 SrS S5 )3 00 S i 5 e Jelse
alaly oy 4 g bl )3 (Buid Jhaled S
e (5o s 5 5535 oS S g
b i Gl S 5 35, 5,5 UK b s
0325 G 1 o1l Canty o 3 s 2,90 loj (Ll
e g3y b Jalse SIS p e (Stsen S
) o Yl 5 3905 5555 45 (3o B i
Ol S 9 A8y 5 (65 S8 L Ly daw 1 2]
O o U do 3 A0 o 3 b xe dlaly Buis
L (Sl L)) s Ll 5 3,10 392 (RP=4/51Y)
abuly 55 (Baid ol (S g 0 50 (65 S
S99 IFAY il o s o> A0 mhaw jd (gl xe
S35k M 5 1y e S i)l oy 48 a3l o)l

QLH&?@ Oy 4.‘94‘) ) )l o_\_n] Cwdy @l_u
B 3l L S g 5leds (Sed
Jw;l) B3] D)I}A DM)OU.U dslllas d)90 ailaio » AW
S8 Jolds oloj 0y dw (b odds Suis Lol —dall
S IVFEAYYD Jlw jl geSi o JUw Lo YYD Jlw
ol 431 1o )d YIVE Jolee gy VWAS —VYYF
L) adb & byje (Su (2] Syl on i -0
AYlw (Sa)b buwgio a5 039 byd pdaw jl o Voo V0>
o) Asb e yio o Bv e iShas B¥O. il oy bl
Ol 3) B3 (S g M) gy o Sl (J >
s 53 siaghe Voo¥ e (S (3l 5 55 (s
ol 0391 axlllas 3)50  Sloj 090 o
ol odnlie Jlolyd 1y yidin b (Buaid iolwyd s, —»
OU oo cud L (S 4 bgyje adlllas 5)90 ailats )
=2l 33 (S ygb ol B8 oS 6y5k 4 0392 2oy
Oy g Ay o iy 4S5 ol Jaslyd o ol il
leaioly j Jodo Jlod slaaily o Suis jioleys
i o (i 15Ty b e Sl 5 o By Jlah
Ao (5yemle 4 (W3l il oS slaaiely (o)
Codle aallas 590 ddlaio > d (Sl 0y ax ST
Calw Jolis S cél gg5 90 plolis 4 a5 b Ll ol
s 5 425 3 ol oty o5 ol o) 5 o) =
(o dalllao D)5 ddlaio )Y 00D L;E» L;.ol)‘ Ls»lsl)s
(SN PR IR Y - R Ve S WESC I SV SRR W RPN KESS
P G b gy il odes (5 ol (og) s
o 4 (£y; oblS i b ely; bl g Tg —ae
Db gy g 2ls) ;K05 )lue 4 il e paS
slaJlu (b oy YIAY oo by b (Buis iolwyd
Sy ol 3l dm g 039 (£ly5 ool) 4 bgrye WWAS B VYYD


http://dx.doi.org/10.29252/jwmr.8.15.202
https://jwmr.sanru.ac.ir/article-1-856-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.15.202 ]

ARN

PRICSR] e l_>).a_.o u.._w l_‘{ Ls_wl)l » Ls_9,\.\> u,\.ul.m)s
4555 ol g 4l L5 sl d (Sl ple b aslée
Oygymd Jlod s 00y oluaid] paS o celyj 4y 3l
P - 3 ) Lg,\_..s Uisliwyd jlao jolaie 4y 3,0
slacUly) 39)9 il s xS 9l g 0 0 pS1us alols
Dga ool Wb wlisl by 5uis 9,0 4 (odaw

PMosd Bas sl Slehd e Slas @ ) -0
oS Jols S iS5l elys Bl jo Yol el p3Y
oSl by g Blas (gl S ole can @ 9 puS
I o 5 5 53,5 a8 Jppamo oy 3 (o3
ool g ogde 33,5 (6,85l ST aply lawsgs ol 0505
S g LS o olpen (598 daliy gl bawgio @lye
o 9 3oy 00 5l Gl 4 (2LS o515 (Bl B )l
e P e iz 3 ol ol ol

WA kil 5 5l /90 0jlad [piin Jlo sl o Cupie asliimgy

0y Sop 53 xdly bl pluw Al dilaio jd by jxe oy,
D85t Lo oo 31 151~ oS B > Jlad
2y bt ) (B ol (518 g Ay (68 S5
U‘?"LF" L)J])JLU NS L;;o ;,S)Lm 9 0092 )I.}g ):.:lJ adllas
5 Sl Jolgs ol 36 1 jlas 480 & 3505 (65 a0
dolse o Sete Glsis 4y (Sai)l Josle (5551
935 9 S5 JSS ) fge g oaSES Lo (Gl plenlS
Lagpd )3 o5l (b lagais g (B (halo b b ytus
oa s plogl Clisiss 48,5 Jlai 3 b yeShe amdly . Al oo
Sladss ls Ly ol S;OLQP. 2D de) (e yd
b 2 o bS5 2y 5 (B il (55 U5
)l cillae bl )d 029 4 (o

4 g ol gl osel Cowts gl (85 s o L
FB 2 syl (Bas yled e 5 Ky yolate
Sl e )

[+

1. Ahmadi, H. 1999. Functional geomorphology Second volume Tehran University, 650 pp (In Persian).

. Amini, A. 1995. Study about loss sediment primordial and mechanism in watery district of Ghareh
Tikan, M.Sc. Thesis Academy of science, Tehran University, 255 pp (In Persian).

. Bull .I .J. M.J. Kirkby. 2002. Channel heads extension. In; Bull .L.J. and M.J. Kirkby (Eds). Druland
Rivers Hydrology and geomorphology of semiarid channel Wiley chinchester, UK. pp: 33-45.

. Dadkhah, M. 2006. Recognition the effect of some effective factors on gully erosion development in
loss land (A case study Arab Ghareh Haji watery district in Golestan province). M.Sc. Thesis, Shahid

Beheshti University of Tehran, 128 pp (In Persian).

. Darvishzadeh, A. 1991. Iran geology, propagation of Nashr-e-Danesh-e-Emrooz, Dependant of Amir
Kabir press and emission institute, 237 pp (In Persian). ) )

. Ghoddosi, J. and H.R.S. Ahmadi. 2004. A collection of articles about the first water and soil resources
management conference, 12 pp (In Persian).

. Ghoddosi, J. 2003. Modeling gully erosion morphology and its danger expansion (A Case Study
Zanjan-rood watery district). Academy of Natural Science, Tehran University, 35 pp (In Persian).

. Khﬂ'eh, M. Ghayomian, J and Sadat Feyznia. 2005. Recognition of the effect of physical and chemical
and climate factors on production of the sediment caused by surface loss soil erosion. (A case study
Golestan province) Research and structure serial, 66: 12-24 (In Persian).

. Manafzadehnia, N. 2007. Accuracy assess in two models of hydrolophysical estimation and EPM (A
case study Taleghan watery district). M.Sc. Thesis, Academy of agricultural and natural science of
Azad University, aunit of Tehran science and research, 135 pp (In Persian).

10. Poeson, J., L. Vanderkerchove, J. Nachtergaele, D. Dostwoud, G.Wijenes, G. Verstragten and B. Van

Wesemeal. 2002. Gully erosion in dry land environment .In: Bull and Kirkby, U K. 250 pp.
11. ggnentel, D., J. Allen and A. Beers. 1997 .World agricultural and soil erosion .Bioscience, 37: 277-

0 N o O A W DN

©

12. Poeson, J. and G. Govers.1990. Gully erosion in the loam belt at Belgium Typology and control
measures Seal John wiley and sons, pp: 513-530.

13. Refahi, H.Gh. 2003. Water erosion and control of it Tehran University press.Shahini, Gh. The role of
herbal covera?e on control of gully erosion a collection of the third national conference of erosion and
sediment articles, pp: 341-346 (In Persian).

14. Shahrivar, A. 1997. Study about the effective factors on gully erosion and offering a model in Soogh
Elegign in D)ehdasht Township. M.Sc. Thesis. Academy of natural science Tehran University, 124 pp

n Persian).

15. Sayyadi, M.G. 2006. Study about the effect of some effective factors on gully erosion development in
lossland. (A case study: Agh Imam Kachik watery district in Golestan province M.Sc. Thesis gorgan
agricultural science and Natural Resource University, 185 pp (In Persian).


http://dx.doi.org/10.29252/jwmr.8.15.202
https://jwmr.sanru.ac.ir/article-1-856-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.15.202 ]

Journal of Watershed Management Research, Val. 8, N0.15, Spring and SUMMET 2017 .........covuitiitiiniieiieaeeiiin e veeiie e e 212

Investigation of the Effect of Earth Environmental Factorson Initiation and
Expansion of Gully Erosion by using Geographical Information System (Case
Study in Temer Ghareh Ghozi, Kalaleh, Golestan Province)

Nasir Khojeh', Jamal Ghoddosi? and Rohollah Esmaili®

1- Graduated M.Sc. Student, Azad Islamic University of Tehran
2- Associate Professor, Shahid Beheshti Universilt}/.
3- PhD Student, Faculty of Natural Resources, L orestan University
(Corresponding author: esmailirohollah598@gmail.com)
Received: March 17, 2012 Accepted: May 17, 2014

Abstract

According to the importance of loss areas, which have embarrassed a wide region of
Golestan province and its important role in formation of the sediment of Gorgan river, more
accurate recognition of types of loss erosion seems essentia in order to providing necessary
function for erosion and sediment problems in them, specialy gully erosion. So, in this stud
we are going to providing regresson model through investigation of effective eart
environmenta factors on gully erosion to identify gully initiation mechanism on loss land. For
this, locational situation of the gully (Temer Ghareh Ghozi region) was identified after
recognizi n? a (rjy Photgs in the scale of 1:20000 and basic study as climate, geology, soil, herbal
coverage, land function, and topography began after prowdmgh unit topography by using
geographical information system. In order to control the effect of herba coverage on initiation
of gully erosion, we work to remove density of herbal coverage by 1*1 square meter plots.
Finally, a proper regression model was offered to develop %ully erosion, after recognition and
computation the relationship between environmental earth factors with initiation, growth and
development of gully erosion through multi-variable analysis by using SPSS. The result shows
that earth environmental factors such as height, dope, and aspect, height of hillside, annual
rainfall, stone units, land type and density of herbal coverage have an effective role in initiation
and expansion of gully erosion in lossland.

Keywords: Earth environmental factors, GIS, Gully erosion, Gully initiation mechanism, Loss,
Regression model
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