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Figure 1- Geographical location of the studied area.
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1 -normalized difference vegetation index~(NDVI)
2 -Digital Elevation Model~(DEM)

3 -General curvature

4 -Plan curvature

5 -Profile curvature

6 -Convergence index

7 -Curvature classification index

8 -Vertical distance to channel network index
9 -catchment area

10 -Stream power Index

11 -Slope-Length
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12 -Topographic wetness Index
13 -Surface texture

14 -Altitude

15 -Slope gradien

16 -Slope aspect

17 - Analytical hillshading

18 -Drainage density

19 -Distance to drainage

20 -Weight of Evidence

21 -Dempster Shaffer
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Table 1- Different gully event capacity states.

Factors causing a gully event

Gully incident attendance Absence
attendance Nyixi Nopixa
Absence Npixs Npixa
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Figure 2- The methodology flowchart.
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Figure 3- Examples of forms of gully erosion in the Illam Watershed.
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Table 2 - Collinear analysis of factors affecting the occurrence of gully erosion.

network

Coefficients®
Model Unstandardized Standardized t Sig. Collinearity
Coefficients Coefficients Statistics

B Std. Error Beta Tolerance VIF

Constant -0.309 0.268 -1.157 0.248
hillshad 0.036 0.021 0.058 1.741 0.082 0.862 1.16
Slope aspect 0.016 0.007 0.092 2.312 0.021 0.592 1.69
convergence 0.134 0.051 0.141 2.601 0.01 0.318 3.141
curvature -0.075 0.028 -0.101 -2.659 0.008 0.654 1.528
Curvature classification -0.317 0.009 0 -0.001 0.999 0.38 2.63
Distance to drainage 0.105 0.039 0.121 2.701 0.007 0.466 2.144
Climatology -0.029 0.019 -0.058 -1.488 0.137 0.619 1.615
Drainage density 0.158 0.021 0.315 7.659 0 0.557 1.794
Altitude -0.085 0.041 -0.1 -2.068 0.039 0.399 2.508
Landuse -0.07 0.024 -0.115 -2.878 0.004 0.59 1.694
Litology -0.029 0.014 -0.083 -2.009 0.045 0.547 1.827
Slope-Length -0.033 0.032 -0.059 -1.036 0.301 0.292 3.428
NDVI 0.139 0.031 0.186 4.572 0 0.57 1.755
Plan Cruvature -0.037 0.041 -0.039 -0.892 0.372 0.487 2.053
Profile Cruvature 0.061 0.036 0.068 1.692 0.091 0.586 1.708
Rian 0.046 0.024 0.099 1.924 0.055 0.358 2.795
Slope gradient -0.024 0.034 -0.045 -0.707 0.48 0.229 4.36
Soil type 0.004 0.015 0.01 0.265 0.791 0.636 1.572
Stream power -0.024 0.036 -0.057 -0.677 0.498 0.131 7.606
Surface texture -0.052 0.021 -0.1 -2.509 0.012 0.592 1.689
catchment area 0.02 0.036 0.02 0.553 0.58 0.742 1.348
Topographic wetness 0.057 0.042 0.116 1.371 0.171 0.131 7.644
Vertical distance to channel 0.019 0.023 0.035 0.811 0.418 0.505 1.981

a Dependent Variable: Gully
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22 - Multicollinearity
23 - Tolerance (TOL)
24 - Variance Inflation Factor (VIF)
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26- Flat
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Table 3- rock group of geological formations based on rock characteristics.

group percent areain lithology the type of geological
code ageof hectares formation
formati

1 721 137116 Alternation of marl and sandstone Aghajari

1 10.84 205891 Marl, eniedrite, gypsum, salt and bitumen streaks Gach-saran

2 12.63 240751 Shale, sandstone, marl and thin gray interbedded limestone Gurpi

3 12.02 229065 Alternation of thin-layered limestone and marl Tlam

1 1.18 22360  Thick layered conglomerate with interlayer of sandstone and marl ~ Bakhtiari Conglomerate

4 18.41 350767 Green to blue shale and marl Pabde

1 2.46 46880 Bulk lime with thin lime interlayers Lehbri

1 13.25 247112 River deposits and new alluviums Quaternary

5 22.00 419292 Limestone masses Asmari
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Table 4- The results of the relationship between each factor affecting the occurrence of gully erosion and the Wight of
Evidence model and the Dempster-Schiffer model.

Parameter Class Class area Gully FreqR  W=C/S Belief Belief uncertainty
in pixel erosion ©) factor function
area m
pixel
Hillshad 0.005-0.65 252043 14 0.46 3118 0458  0.139 0.584
0.65-0.82 806210 133 136  4.626 1361 0414 0.398
0.82-1 623944 69 0.91 0929 0912 0278 0.456
1-1.91 223585 15 0.55 2431 0.553  0.168 0.561
Slope aspect Flat 599189 20 0.28 6739 0275  0.025 0.829
North 135471 5 0.3 2745 0304 0.027 0.857
Northeast 184001 6 0.27 3356 0269  0.024 0.857
East 122902 37 2.48 5.674 2484 0221 0.68
Southeast 125029 35 231 5.088 231 0.206 0.694
South 182534 54 2.44 6.806 2441 0218 0.689
Southwest 278469 44 1.3 1.901 1304 0.116 0.779
West 167726 16 0.79 -1.003  0.787  0.07 0.817
Northwest 110461 14 1.05 0.172 1.046  0.093 0.797
Climoatology SemiArid 944038 35 0.28 9288 0306  0.131 0314
Mediterian 818558 195 1.83 10879 1966  0.844 0.066
SemiHumid 143186 1 0.05 3288 0.058  0.025 0.62
Convergence <-17.23 85342 15 1.45 1.472 1.45 0.389 0.367
-17.23 t0 -0.20 710248 98 1.14 1.618 1138 0306 0.466
177 1031636 116 0.93 21193 0928 0.249 0.481
Convergence >17.5 78556 2 0.21 2244 021 0.056 0.686
concave(-18.24 to -0.1) 424926.1 47 0.91 0712 0913 0356 0.286
Curvature flat(-0.1-0.1) 1178027 166 1.16 3.117 1.163 0453 0.289
Convex(0.1-20.64) 302829.1 18 0.49 3278 0.49 0.191 0.425
Curvature 1 594568 88 1.22 2.254 1221 0.152 0.735
classification 162462 16 081  -0.868 0812  0.101 0.772
3 144082 16 0.92 0364 0916  0.114 0.76
4 80724 13 1.33 1.047 1329 0.165 0.711
5 110171 16 12 0.745 1.198  0.149 0.727
6 225073 21 0.77 -1276  0.77 0.096 0.775
7 143161 17 0.98 -0.088  0.98 0.122 0.753
8 445541 44 0.81 -1.551 0.815  0.101 0.766
Distance to  0-100 684723 138 1.66 7.254 1.663 0523 0.348
drainage 100-150 569668 70 1.01 0.137 1.014 0319 0.478
150-250 379298 23 0.5 3685 0.5 0.157 0.613
250-500 207625 0 0 217530 0 0.771
>500 64468 0 0 0523 0 0 0.789
Drainage density ~ 0-1.2 382219 1 0.02 4047  0.022  0.005 0.688
1.2-1.7 583825 12 0.17 7039 0.17 0.038 0.625
1.7-27 569841 74 1.07 0.708 1.071 0239 0.521
2.7-334 369897 144 3.21 14198 3213 0718 0.167
Altitude <1000 956067 122 1.05 0.804 1.053  0.466 0.342
1000-1500 746702 109 1.2 2.482 1204 0.534 0.29
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Table 4- The results of the relationship between each factor affecting the occurrence of gully erosion and the Wight of

Evidence model and the Dempster-Schiffer model.

Parameter Class Class area Gully FreqRk  W=C/S Belief Belief uncertainty
in pixel erosion factor function
area
pixel
1500-2000 175577 0 0 -1.469 0 0 0.777
2000-2500 27323 0 0 -0.22 0 0 0.794
2500-2612 113 0 0 -0.001 0 0 0.797
Landuse Orchard 1913 0 0 -0.015 0 0 0.84
Forest 804167 60 0.62 -4.883 0.616 0.101 0.694
Agriculture 286101 147 4.24 16.77 4.241 0.697 0.235
PoorRange 766343 21 0.23 -8.328 0.226 0.037 0.719
Rock 24682 3 1 0.005 1.003 0.165 0.675
DensForest 22576 0 0 -0.181 0 0 0.838
Litology Groupl 665907 29 0.36 -6.645 0.359 0.055 0.682
Group2 240751 124 425 15.777 4.251 0.652 0.244
Group3 229065 11 0.4 -1.176 0.396 0.061 0.727
Group4 350767 50 1.18 1.269 1.176 0.18 0.631
Group5 419292 17 0.33 -5.029 0.334 0.051 0.716
Slope-Length 0-2.5 829901 132 1.31 4.117 1.312 0.409 0.436
2.5-5 476742 76 1.32 2.75 1.315 0.41 0.407
5-8.5 368528 20 0.45 -3.966 0.448 0.14 0.629
8.5-13 189692 3 0.13 -3.663 0.13 0.041 0.736
13-56.7 40919 0 0 -0.33 0 0 0.792
NDVI <0.15 472136 14 0.24 -5.912 0.245 0.063 0.539
0.15-0.25 1144150 120 0.87 -2.499 0.865 0.223 0.393
>0.25 289496 97 2.76 10.478 2.765 0.714 0.068
Plan Cruvature concavepl(-9.74 to -0.1) 206173 17 0.68 -1.68 0.68 0.266 0.368
flatpl(-0.1-0.1) 1181404 171 1.19 3.72 1.194 0.467 0.293
convexpl(0.1-10.23) 518205 43 0.68 -2.901 0.685 0.268 0.339
Profile convexprf(-19.30 to -0.1) 92573 1 0.09 -2.458 0.089 0.041 0.605
Cruvature flatprf(-0.1-0.1) 944431 126 1.1 1.514 1.101  0.506 0.19
concaveprf(0.1-11.86) 868778 104 0.99 -0.172 0.988 0.454 0.205
Rian <400 359678 14 0.32 -4.652 0.321 0.08 0.632
400-500 585724 37 0.52 -4.707 0.521 0.13 0.568
500-550 521374 68 1.08 0.709 1.076 0.267 0.49
>550 439006 112 2.1 8.704 2.105 0.523 0.31
Slope gradient <5 635711 95 1.23 2.493 1.233 0.357 0.464
5-12 558519 107 1.58 5.557 1.581 0.457 0.389
12-25 384693 27 0.58 -3.162 0.579 0.167 0.608
25-40 254915 2 0.06 -4.045 0.065 0.019 0.749
>40 71943 0 0 -0.585 0 0 0.789
Soil type Rock-Inceptisol 521186 101 1.6 5.464 1.599 0.34 0.505
XBL BadLands 468052 5 0.09 -5.947 0.088 0.019 0.72
Rock-Entisol 640686 96 1.24 2.543 1.236 0.263 0.56
Inceptisol-Vertisol 100699 12 0.98 -0.061 0.983 0.209 0.59
Inceptisol 175159 17 0.8 -0.292 0.801 0.17 0.625
Stream power -13.5_-10 170192 16 0.78 -1.065 0.776 0.163 0.631
-10_-5.5 273052 31 0.94 -0.394 0.937 0.197 0.6
-5.5_-0.8 461288 61 1.09 0.781 1.091 0.23 0.575
-0.8 3.5 634992 87 1.13 1.398 1.13 0.238 0.574
3.5_7.69 366259 36 0.81 -0.615 0.811 0.171 0.619
Surface texture <12.25 461783 91 1.63 5.268 1.626 0.417 0.384




VF oY Glimo; IFD by (g05lowi F (68 Lo YV (50,90

v &
U’/'y{,lu’fuﬂ}
. ®

s = yigod Juko 9 98LS (339 Joo gaalolao 9 GuiSuT il 3 31z ) 1 5o Jole 1o (e Al @l - F Jou
Table 4- The results of the relationship between each factor affecting the occurrence of gully erosion and the Wight of
Evidence model and the Dempster-Schiffer model.

Parameter Class Class area Gully FreqR ~ W=C/S Belief Belief uncertainty
in pixel erosion © factor function
area in
pixel
12.25-17.7 569929 89 1.29 2.845 1.288 0.33 0.451
17.7-23.5 594460 33 0.46 -5.322 0.458 0.117 0.571
>23.5 279610 18 0.53 -2.894 0.531 0.136 0.594
Catchment area <0.1 1750392 192 0.9 -1.384 0.905 0.071 0.513
0.1-5 137417 28 1.68 0 1.681 0.131 0.679
5-10 4733 3 5.23 0.16 5.232 0.409 0.393
>10 13240 8 4.98 0.422 4.987 0.389 0.415
Topographic 1.83 551715 52 0.78 2148 0875  0.199 0.543
wetness 3.3 485 682319 84 1.02 0.178 0.778  0.177 0.552
4.85_14.14 228672 48 1.73 4.035 1.016 0.231 0.523
Vertical distance <0 667954 94 1.16 1.064 1.732 0.394 0.382
to channel 4 , 471315 7 126 1128 1161 0335 0.435
network
2-10 582839 61 0.86 -1.375 1.26 0.364 0.406
>10 183674 4 0.18 -3.57 0.863 0.249 0.484

O u»aic- aold )9 Lgl.bc)bd‘ 9 @‘;M J_ALC ul'vﬁ
e 831l 5 ol Fee 83l malEl L oo le a
8l gels el e sleejlail d(cuiie 83lail gg @
@l Jele slp wald ()59 A 5 aeS slaojlu]
adaly ool Cwody /YA g /o8 s sa ) sl o
5 Blo d FTo2) o) e (IS Lzl Jole 83100 Lo
Lo lo 4 og WS aal b 39 sleojlasl b (1,51,
83l (g a4y st 831051 5) (IS Lzl B3l aslsal
S slaojlasl.cdl als sals (e slao sl (e
Sz (e haw szl Jole (sl sl (59 darin
s ol Cawdas =+ [0V g =+ [FY S S (1,502 91,51,
L o) g slizsl sloails leo dlaly oS ols L
Sl S0 o 0y wuSe sal i 59 slao;lal
Bl smalS aal s 5 85l sy e Ll Aa b
Gomdid Jale (gl aals g diun g AeS glaojladl
IRV FOWRYVRY) A RIPERYA S S IR FURNUS L APt
olis aalpl 5l alols Jale (gl aals 59 slaojlasl gl
saals sal i 59 85lasl anl T 5l alols ol58l b as ol
5 S g e 000 5l i dal ] 5l alold dab g0 .8l
sals (s Aty 4maS slaol L sobate e )+
339 el mls ol cwsas < NY g—+ DA oS Sy
Ol 8l L ols las aalpl (515 Jele g1y 55 ol g vals
Bl il 55 55b ol g saln 59 3510l asl T (ST)5
o5k 53 sk S VIV 5l 58 anl )l o ST aids 5
b Gebate g o fashS )0 1 agl S VIVl 2o g e
=YY Cuiy a aald () doiun g dieS (slrojladl
aals 59 slaoslail b gails Jale 55lail el oy «/F)

9 ol oo 3 W2l (59 e sl s

SRl ol 8 gudaaiy
55 ol 55 535 o3Il LzalS b T3l aig, a5 Lol 5
039 Je a4 bgrpe (9 gl b g ;SuSs aline Jus
039 P9y 00 B3 (nl )0 Geizmed Wb (g p dald
o o 5ol @l 53 9 99) (ke gy g 3lail wal b
od...ud.....ul?us LSLR’_Q)B @L"’ A;oy s_i» 9 ).D..a uL..A laosls
Ol g olas ) b gy ol o Jale Lo dlail)
ols las Haci s g 2ol (39 Jow ! 5l gas]
59k &b g 9ald (339 831l pg ) el B3lail LaljBl L &S
g dieS sboojlail.cdly o caie b3lasl 4 ol 55l
TV G = IV Sad ed )b @b g aald (59 dedn
ol o Cgz Jole a2 el 09 < FY G VE
5 Blo cod Sz g (s ek o b gz oS 0l
S o b @ g wals (339 85l (p eS o5i
o gz 5 Al 59 dieS sloojlal 0,8 S |,
g 9ol sy =) 5 WNF (S50 Oz g §r—bogix
oY oz g Blo cud )3 il fces ok @l b5l
(o 0 VY (§,b Lo g Jlod o S o
VY g o IAe S pa sali g A s slrojladl
g 4o sloojlasl aS ols ylias glis ol aS del c oy
Pl oot Suz @l e fraed 55k @b dvin
Ot reS osb edess 5 gb e slapslil (S ok o
039 83T G e SiSaas 5 S22 slaelil
S0l 1038, S | i yarad y3b sl 5 sal
wob ot Slaealsl sl dald (59 A—inn 5 aeS

&



U’/"/{TU’ f‘j"};

s sbeojlasl a8l yiol38l 50 5ok mb 5wl _ipye
oo s (28 e Jole sl sl @l g wald (33
&b g aals (5g b3lail  aSe ada w83l uoli8l L
&b g ol i 5 ol gleojlusl.cdl iolidl s ol
5311 31 ols s o 5m5 as Jole (sl sl
ol 5 0k @b 9wl (59 85l (aSe s Cugb,
Jole sl psb b 5 vald (55 mls bl o 8L
3510l Lol 33l b ols Lis anl pl asli 5 gogece dlols
59k &b g anls 59 5510l anl bl a5l (gogec Alols

L8l rals

A Comnd (o) Comvlus (guiyainb LS s
aall 39 Joo 50 GuSQl by

Ol B 4 ol ganaiy glailb A odi mls
0Jga> ;0 (WOE) salis 59 Jow 5l eslewl b (qausS]
Cala laadl Colun o, sl sad oolo L
TV i oS s g 05 clawgito by wobj >
ooz ) as ) uioran 09 VY o YAND V/Q Y YV/AY
by bt ol slasils o Sl b
TIVE SN AVIYY i 5y o5 LS 5 oS el oo
sleail o o loa o ba wlwe /Y Y/ F
2595 LTS G o8 59, 0L 5 0k ks Sl
Oz (0L 5 0k e) ol il 90 (nl 3] 5
IRECEIX VRS (RPXCL S I A W P PRSI RA g

45500E 45°00°E

w2l 59 s 3l adlil b suiSHT iulwyd ol

Sail )3 e s GliSlaal 5 T U adl )
09 S Aty 5 aeS slaojluil el ials 0 o F
Celyy oS 5 g i @ p0 Slo ey 65 yo el
sojlaslo b a o +/Fe 9=V Y Ci s ai e g
bt S oo sl aalingy 5y bt de—i 5 S
Al d b /AT g -+ /AY i F g ) sleog S
Jsb Jele ol (459 bl g 5 aeS slaojll
S VFIYBAYIVO 5 5 YYO L YV/P ail 6l p b
laojlail loe dlayl ) ol avwlxe < V7 9= V/AY LS S
b s 09 wSe NDVI Lile sl sl 55 ol
slaoslasl sl zals aals oys9 8510l NDVI ol 58l
olad (o2,e bzl Jole (gl 55l @l g valis (459 ol
b b awlie o See ddb aal i 5q 55lail as ols
29k b g sali )59 bl sl ojlasl.ogy i sn ST
039 83051 )b Gl 3L as ol s ()b Jele 6l
o9 gl sbeejlail .ol mol38l 50 el al g vl i
Las ol plas cod a0 Jule gl 5ol b g ol
oealS 5ok b g amli 39 63l o 8310l 33l
Jele sl 55k é'.’t" g oalb (59 mls sleejlasl .ol
SISl ol 8 0las ) o i oS ol lis S g4
039 b bejlail ol saslice |y g syl S o
L as ols i anl sl oles Jale (gl 55l &b g oal
39 59b &b g aal i 5g 85l anl T lgs 851l yiol3al
lr ot @b 5 wels (55 mbs slaojluil .zl ]33]
53lasl el &3lasl aolidlbools ylis b 8l Jsle

45=1070"E 45°Z200"E 45°300"E

N

J33%600"N

Legend

s point Gully
® \Village

H cCity
.~ Road

i—7Y Watershaed
P very Low
. very Highe
Modreat

% Low
=} Highe

m735 7 105 14
Kim

J3a00n"N

J37300"N

3300

337300

T T
45°500E 45700 E

T T T
45°10°0"E 45°Z200°E 455 300E

(WOE) salis 459 Jovo 31 ooliiul b gouSaT (il y3 Comwlbus (goisdiny bainl Lids —F 5o

Figure 6- Map of zoning classes of gully erosion susceptibility using weight of witness model (WOE).
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Table 5- Values of the abundance ratio index in each floor of the zoning map of susceptibility to gully erosion in the
Wight of Evidence Model.

Number Class  Gully erosion pixel Gully% Class pixel Class pixel% FR SCAI
1 Low very 2 0.61 269265 14.13 0.04 23.25
2 Low 10 3.04 536408 28.15 0.11 9.26
3 Modreat 9 2.74 150439 7.9 0.35 2.89
4 Highe 21 6.38 417556 21.92 0.29 3.43
5 Highe very 287 87.23 531587 27.9 3.13 0.32
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Figure 7- Map of zoning classes of gully erosion susceptibility using the Dempster-Shafer Model
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Table 6- Index values of abundance ratio and nucleus cell area in each floor of the zoning map of gully erosion
susceptibility in the Dempster-Shafer Model.

Number Class Gully erosion pixel Gully (%) Class pixel ~ Class pixel (%) FR  SCAI
1  Low very 1 0.3 302829 15.89 0.02 5229
2  Low 11 3.34 571507 30 0.11 8.97
3 Modreat 31 9.42 500385 26.26 0.36 2.79
4 Highe 70 21.28 352149 18.48 1.15 0.87
5 Highe very 216 65.65 178385 9.36 7.01 0.14
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Figure 8- Comparison of the index diagram of frequency ratio of gully erosion susceptibility classes in two models.
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Table 7- The results of ROC analysis in the model calibration stage based on 70% of the distribution data of gully
erosion events.

Test Result Area Std. Asymptotic  Asymptotic 95% Confidence Interval
Variable(s) Errora Sig.b
Lower Bound Upper Bound
DempsterShafer 0.908 0.013 0 0.881 0.934
Wight of Evidence 0.905 0.014 0 0.879 0.932
ROC Curve
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Curve
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Figure 11- The characteristic curve diagram of Wight of Evidence and Dempster-Shafer performance in the calibration
phase using 70% distribution of the occurrence of gully.
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Table 8- The results of the analysis of the level under the ROC curve in the prediction stage based on 30% of the
distribution data of the gully erosion event.

Test Result Area Std. Asymptotic Asymptotic 95% Confidence Interval
Variable(s) Errora Sig.b
Lower Bound Upper Bound
DempsterShafer 0.908 0.013 0 0.881 0.934
Wight of Evidence 0.905 0.014 0 0.879 0.932
ROC Curve
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Figure 12 - Dempster-Shafer performance curve diagram and witness weight in the prediction stage using 30%
distribution of the occurrence of gullyes.
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Introduction and Goal

In general, the modeling process for any phenomenon or dependent variable using effective
environmental factors as independent variables can be generalized to the future in addition to
determining the status of current conditions. Therefore, the basic assumption in all environmental
modeling is based on the principle of uniformity or uniformitarianism, which can be generalized for
the subject of this research, and topographic metrics are one of the main factors in the creation and
expansion of gully erosion. This research was conducted with the aim of determining the
accuracy of water erosion susceptibility maps based on Wight of Evidence and Dempster-Schiffer weight
models using relative operator or receiver characteristic curve (AUC and ROC). Also, the thresholds of
effective factors (including low-elevation indices and considered environmental factors) on the
occurrence of gully erosion in Ilam watershed were determined.

Materials and Methods

The Ilam watershed is in Ilam province in the southwest of Iran. In this research, Dempster-Shiffer
and maximum weight models were used to determine the thresholds and zoning of gully erosion
sensitivity. This research was done in seven main steps. In the first step, the research area was selected
and the flood event distribution map (dependent variable) was prepared, and the data were randomly
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divided into two training or calibration groups (70%) and experimental or prediction groups (30%).
In the second step, maps of 22 effective factors (independent variables) were prepared. In the third
step, the effective factors were selected using the alignment test between the effective factors and the
occurrence of floods. In the fourth step, Wight of Evidence and Dempster-Schiffer weight models were
implemented and zoning maps were prepared. In the fifth step of validation, evaluation, comparison of
zoning maps and prediction of sensitivity obtained from the mentioned models were done in two stages
of recalibration and prediction. In the sixth step, thresholds and importance of effective factors were
determined based on the best model. In the seventh step, the zoning map and prediction of sensitivity
to the erosion event of gully was prepared.
Results and Discussion

In this research, after field surveys, interpretation of aerial photographs and processing of
satellite images, 331 gullyes were identified and investigated. The distribution map of gully erosion has
been prepared and digitized for 331 gullyes, of which 70% of the gullyes were used to train Wight of
Evidence and Dempstershafer models, which includes 232 gullyes. The remaining 30%, which
includes 99 gullyes, was used to validate the models from the characteristic curve of the ROC system
and the surface area under the AUC diagram. First, the data obtained from the gully erosion zoning
maps were fitted separately to the points of 99 gullyes and 232 gullyes using both Wight of Evidence
and Dempster Shaffer models, and after transferring the data to the data excel file were analyzed in
SPSS software. According to obtained from calibration points (30%), both models had an acceptable
percentage of the area under the curve, which indicates the high performance of both models in the
region.
Conclusion and Suggestions
Accurate field identification of gully erosion points using GPS device was one of the results
obtained from this research. As a result, the erosion distribution map of 331 gulles was prepared and
it was checked and recorded for the first time in the researched watershed. One of the advantages and
innovations of this research was the use of Alus satellite images and GIS and Saga GIS software. The
results showed that the most effective independent variables were extracted on the dependent variable
of watershed erosion in the watershed system and 22 grid layers were prepared. Finally, the results
of the statistical analysis provide a ranking table of the most important indicators in creating gully
erosion in the region, which is the land use index of 37.1%, waterway density with 17.7%,
lithology with 13.2%, climate with 9.4%, precipitation 3 5.5% and NDVI with 3.5% and other indicators
respectively affect the erosion, respectively of the gully. The results of this research can be promoted
and taught, and executive bodies can use the results of this research to take necessary measures to
control the gully erosion.
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