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1. Random Forest

2. Maximum Entropy

3. Linear and Logistic Regression
4. Artificial Neural Network

5. Support Vector Machine
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Table 1. Results of linear test analysis between the

parameters used in the research

VIF Tolerance parameters
1.023 0.955 Land use
1.078 0.921 Drainage density
1.248 0.874 TWI

1.465 0.796 Lithology
2.173 0.621 Slope direction
2.391 0.513 Slope
2.583 0.442 Height
2.675 0.411 Surface curvature
2.779 0.321 RSP

u:-:’!;&:»-@}eél.llw‘ J‘)‘}ﬁ L;La]:,abli Q‘M c.wti R
(5}))"d\ f“‘ aj’”}t}j"u} J:".'.L'”Jﬁ C,u:wl.w} 6\)‘.} L;LL&
k:M.»:l ol G‘J‘VL}K,:I‘)JMaXEnt JJ.& WL):”&

rl okl MaxEnt ke 5SS 4 o551 Sl 2, S
e St i 5 S T la it o Fage alulid s ks
ol 5 (B b Gble plabd  S5e Lelge 510 a
[+ ] b e Jackknife 5, 4 Jde Cole>

Jackknife %,

Mo ize olas bt U JalS Jibe sl 51 iy ol 5
S ze 51 S L o g edd H1ST b pane sl 4 (g5led e
IS a8l Ol 5 s 335 0 B 3l i,
L0155 o 3 el 2550 olle (15 e 03 s ke

MaxEnt Jae o35,

rl el LUl ROC e 3l sl b Jbe cpl b))
oacnis el O 53 48 355 o Sl (513 505 Sy g 40 siwie
rwjow@mu@;du}\pdh,)&»w@w
AUC )lJ_’A)’ﬁjcko.ﬂj.[\i] 5,8 o 3wl 5,50 s
oaeis 5o Jde SSE Ll ) (ol Ol e sdel s
e o 2l S o B a5 s se s gl pde 5 ) sl LB
2 L L S e 5 /0 (0SSl 0 Sy S50 L
L ROC o 54 dalys S Olye 4 AUC 5l 345 by
taglie 3p50 ey Condls L) Conli 8 Sy, )50
S ket e ol a5l OF siasilis l 5 s el 3
ROC s 505 Gb 51 A8 oo sy p 1y KT sl
sl 1 opd o Jeel Conles ladls gauail 51 13
[V sl 3ol s ghoaids

Response of Gully to dd

Response of Gully to landuse

08 0.60
07 55k
e 050F
5
Zos EL)
s E
Fo4 3
= 5"
= E]
0.3 £
02 03k
01 028k
0o 020
0.1 0.0 0.1 02 03 0.4 05 0.6 07 0.8 09
dd
landuse
Response of Gully to lithology Response of Gully to twi
e e e e e - : T T : : ’ -
070 0.50
0.65 048
0.60
- 046
2055 ]
E 3
2 L 20441
F050 g
= =1
=045 Toazr
0.40
0.40
035
038
0.30
025 0.36 |
Y 2 3 4.5 6 7 8 9 10 12 14 16 18 20 0o 2 4 6 8 10 umu 16 18 20 22 24 26
lithalogy !

VEo o b —08 5 loud — 33 Jlo

oY

Ol ool pwaigs 9 pgle



Response of Gully to aspect Response of Gully to slope
070 07
0.65 06
0.60 05
5 -
=3 2
éu o4
2 2
g0 én 3
045 s
0.40
0.1
0.35
0.0
aspect 0 0 100 150 200 250
slope
Response of Gully to curvature Response of Gully to dem
T T T T T T T T T T
0.50
08
0.45
0.40 0rp
0.35
5 5061
ELE E
3 5
2 2
F0.25 205
@ i}
B =3
0.20 =
04
015
010 0.3f
0.05
02
0.00
10 8 ] 4 2 0 2 4 5 8 100 12 0= : - . - . - —
curvature 0 500 1000 1500 2000 2600 3000 3500
dem
Response of Gully to rsp
Gy T T T T i
0.70
0.63
0.86
0.84
20,62
]
S 0.60
2058
=
0.56
0.54
0.52
0.50
0.43
046F . . i i . . . i . i . .
01 00 01 02 03 04 D05 06 07 08 08 10 11
rsp

S5 Gale b ol g3ladde 5 OF 5T 5 aslial 5,50 Jolgo gl omia ¥ S
Fig 3. Response curve of the factors used and its effect on Gully erosion sensitivity modeling
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Table 2. Area and percentage of gully erosion sensitivity
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Area (hectares) Sensitivity class

Colas Loy

Percentage of area

48.14 1187089.6 very little
23.39 576820.4 Low
14.46 356508.4 medium
9.31 229518.2 Much
4.71 116138.1 very much
100 2466074.7 Total
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Fig 4. Results of the Jackknife test to determine the most
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Abstract

The aim of this study was to determine the areas sensitive to gully erosion and prioritize the factors
affecting it in Kermanshah province, using the maximum entropy method (MaxEnt model). 9 factors
affecting gully erosion potential in the area Including Elevation, Slope, Slope Direction, Lithology, Land
Use, Topographic Moisture Index, Surface Curvature, Drainage Density and RSP was reviewed. Of the total
gullies studied in the study, 70 percent were randomly classified as test data and 30 percent as validation
data. To determine the most important parameters, the Jackknife diagram and the relative performance
detection curve ROC were used to predict the model. The results showed that there is no alignment between
the factors used. According to the Jackknife diagram, the lithological layers, slope, height and drainage
density were the most important factors influencing the susceptibility of gully erosion, respectively. ROC
curve showed 91percent accuracy of the maximum entropy method in the training phase and 72 percent in
the validation phase. According to the moat susceptibility zoning map, about 23.39 percent of the area has
low sensitivity, 48.14 percent very low, 9.3 1percent high and 4.71percent very high and 14.46 percent has

moderate sensitivity.
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