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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

e Sal i il S5
2V Yao/s VFYa Ol p sl 23l
yyiY AT V- 0/F o il
Yeolv Ad0/0 FAVY/A Sl by
ye/¥ AY £14/0 G3ST Gisl
WYY o¥Y/o YS0/Y Wy il

S iz b abasl)y )3 (6yl5 sime aws g (63151 a3 )3 93618 o,lol =¥ Jou
Table 3. 3¢2 Statistics, degree of freedom and level of significance in relation to lithology

& size pam S A
ofoee A YEAA/YYYR Pearson Chi-Square
ofees A ANRYARA Likelihood Ratio
WA \ £I¥Y0 Linear-by-Linear Association

\YEVY N of Valid Cases
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 8. Expected amount of erosion forms (area per hectare) in relation to slope classes
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Table 9. Chi-square statistics, degree of freedom and level of significance in relation to slope
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ofeen Y. YYYV/YVY Likelihood Ratio
ofees \ YY/\ay Linear-by-Linear Association
WWESY N of Valid Cases

a. 0 cells (0.0%) have expected count Tess than 5. The minimum expected count is 54.3
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Table 10. Observed frequency of erosion forms (area per hectare) in relation to the aspect

wald L e
) Jled o CF e o9 B8 oy S5 Srd Jled Jled il S5
o ¥ e i W £\ VY I5Y) el b Sl 36
V50 vy YA Y. \ats 1o A Ad -
AYR £ ) Y0 50 ay fas AYY ol gl b
vy ay (R a¥ of B Ys £¥ S il
¥ oo 5V YA\ Y00 \a yay yay Wy sl b




e Mjges dlgr 5 (Sippu o (puns
3% SdS il EAS 5l g o Gtslup JIS3 dnogs 55 S a5 5 olidinme; slaijlo (i

aoly o b dlaly 50 (S 4 coluw) Ginlw s JISS) sl 590 Hlade VY Jgan
Table 11. Expected amount of erosion forms (area per hectare) in relation to the aspect
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Table 12. Chi-square statistics, degree of freedom and level of significance in relation to the aspect
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Figure 2. Distribution of water erosion forms in Golidagh watershed
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Figure 4. Elevation classes in Golidagh watershed (in meters)  Figure 3. Lithology in Golidégh 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 (»2) 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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