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Figure 1. Geographical location of the region

Cuwl o plosl pj Jolye ‘O’oﬂ O‘i‘ sl Gy el

:(d)

‘oleMbl gsnaal -

aleMbl ol Hlasl 3y50  sla Slgld apule —

oAb (45l ae

slalglp o & Cope ol @ jhe (0P ol -

Ry KR LN

5555l 33 45 Canlio Jgo 3 3l ookl b ool dple —

1l 0l oalal d.]a;]) )I

Y dbay|

z_i(fo—fe)z et
H" = £ fe

)Ué.(j] .))90 L5;|9|)é :fe TR OMLJ:.A @]9])9 :fO UT ).) a5

Caolbdiws i K o

fdalﬂ a ) duwbro g olitdl Jlass !y —

@5 G ghe & @y b Jp W gl -

fdslﬂ

g b odds duwle U dulie —

02 3l Jodo 5l 58 odddmle S &S )9

lagygojl gl 4 dogi b 3aiod ol )3 D900 4B pdy yho

uo)B ..\ul) L\ Sy dyge 2 d)bu.i:w C.‘aw 9 )IJB.«:: 9

dayly dg5 g 40 xe 935S ST cuwl 00l (g 1S paouss

Ol S Sygbas D98 g0 2l dallas 3550 (gl o

(Contingency Coefficient) ilg oo olol

@l b adls cpl g (IS 56 1) daly ©ad

byl 51 SO JBls &S (63)lse 55 o jste ioriw plow

LS‘)‘f Lm).w.o u.im:}u u]).m 9 oAb odlaiwl ‘J..wl.» L;o.wl

sy Sl 5SS, @l asy o8 s Jglis

o293 P9,
sbsjle GEE ey pshaied gk cul
JSil anss 5 55058 > g 5 ol
eolidopes et S EIAS jsul oje > o] il b
] og8y Jho g )9S (gulidies lojleo VN eee
slaayY 9 oL oslaiwl Ero V- J}LA o}l.&}‘ L (DEM)
O D AR ALl Caa g Gud gl (S >
o Joli alie 1 ol S S,y i
555 gl 31 ool b loasdy 5 (il ()l o ordams
olslw Vi¥eerr wlis L lea sl wSe 5 @)
as GPS SaS' & Slase sladsdjl 5 50iS (o) padids
JSl AY b adlato 5 50 Sledbl claaY ol 0
5o oy dlasly 5 45 304 ACGIS Lao )5 tslu b
4 SPSS Jljile s S 4 (1?) 968 )bl @iy ok
xS USE o Jelge 5 S 5 (15 oS g pgoay 1ol s

) b e ol JISS) A
syeesl glgl ;1 (Chi- square Test) o glS (505!
N & e 93 o dlaly owy slp &5 Cunl gyl LU
W30 )8 oy 3y90 1) pite 9> Sl @Blg)> 95 00
5 oddbodmlin sla Jlglyd o ciglas LI a8 aad ol b
I BB bl lgne g (Bly ozl 300 slaJlgly3
€y 3590 s0)] oS 936l bl ol g il
dghe 9 3l i b ol (plie slayiie L)l
ol kg pelel D) (ob5 (s 28 culple (V)
Geis b > o) eadonlie slolgld ) 9ol
0ol ol el Ll 5)50 sla Slglh8 b (645 (6 )slae
oddosalie g8 5 el dylge Jlolyd Sleden Wlgi o
lalgl 5l pliSas oS cpl byday oS dnlie g L)
Vel Gl sla Sl ST Jg ails 8 1 58 ollasl 590
o3kl y90)] ol 5 lgises Al B 1 58 gl Ao
il dmyd b alisee pdlie (gl 938 @je JSib 08


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-19]

[ DOI: 10.52547/jwmr.13.25.168 |

WY

izl il Kl colu (Jlie 5 ilie ot
§ a8 sl S WY o bl 3 e il e
(7 Jgia) cosl 508 Jlo (S 10+0) Hlasil 550 )l
o o 9 Ol oo 35 (V) olSen 5 ooy 5 &
Cople Cypo 0 o jle & Wb o el
Gble 55 sl ilod 4 bSB o5 el cusbiol
bl tcwl e wdy j ElS psul g 8]
A ony b Galop (Sl pslis clape;
VY Sl gl ) daw Lol b s b e
OGS VIV am ol jlasl 590 ylade 5l a8 conl e
oz 6 Syl or sl Ml ke b
9l e adbate )3 ol (halep JKI g5y p S
SaS a4 Sl i 4ol @ o b cunl oud dpwlce
J9ia) Lol Cowd 4 YEAA/YY 13, g duslxe SPSS aals
R I NI R R e L
blo)l (e iz b adlaie )3 9290 (iilw JISI
G 9388 (g 40 re 4 dx g b b 29y asuie
ly ool it 93 (Siwgn olime padli ol el Camsay

LS o (atude lllodds padail  88lg i yguody oS

e SNjges Sl g (Kikyw g (e

Ve il g )l /VD o)l /pmdjuw Jlo 0l 0jgn o pte dolitiingy

cou g
Iy adlaio > o ioloyd calisee 3l 28Ty, ¥ S
adbato ) Gileyd Jl Slgh3 cp poie e L
Ol gdaw 5l )LSe DWWV oS ol ()l yalo b 4y by
VL IRYC RN ¢ SPVRNEN I WRCI SN RUOR D28 [ Ve SV
9 S YA o e il LS YYAD j0 adw
ol odalie dilaie plaw I S OV > uiSSl iolo)
s K il didhio mow 3l LS VWAL ogMedy .l
J piSn o ox S (Ko g3mity 1 b 5 51
9 e wiz 4 bl e ol Gled JIal
SSis gagieis B il J3) 288 g lsicay
b ddlaie ol Giole,d JSGI bl g Sldgen bt a0
Ored Cal 0ad BLIY Joda 53 (V) JS8) (o) i
2 oy JKE SO e colue il 550 oo
93 5 oygesl 5l oolil b adlate | wlid e (slossjlo
V Jods sleodly sl .ol okel Y Jod> 50 g Al
2 ol 4ty JS5 o529 by IS 5t (hymeS
ol Vb epdisle,d Gl a8 ol ssalin W Wjle
g My Gle,d am il ISl sadosalis Jlglyd ol
314 ol JliSa FYF g YAYD Cuiy 0 Ld S5l p3 iSOl
(S ¥V4/0 ¢ YVOIY i a) lagl sl 590 polie

oolis e lalo b alaly 15 (S 4 coluw) Liluys SIS ordoralia jlaie =) Jois
Table 1. Observed amount of erosion forms (area per hectare) in relation to geological formations

oy Sal ™ il J5
. YV VST 7 il sl 66
s ayy sy b il
A sy fray S iale b
. ay il S il
yay oy YAYD 2y sl
ST sb K #

colidimey izl b dasly 53 (LS 4 Colune) ialyd JS1 sl 5)90 jlake =V Jgi>
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 10. Observed frequency of erosion forms (area per hectare) in relation to the aspect
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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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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.
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