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6. Random forests

7. Classification and regression trees
8. Normalized topographic method
9. Conditional analysis
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1. Genetic Algorithm for Rule -Set Prediction
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Fig 1. Geographical location of Abgendi basin
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Fig 2. The recorded 81 gullies location in Abgendi basin
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2. True Skill Statistic (TSS)

VELY Lo 1o 0 loud — phaia Jlu

Y

(bl dlreltels Sl 3l ol S5 a3 G als odue ol
Do Sedeld g e sl el Gl L Gl 5 LS
5,8 e B S puie sbadie cxle Gl 1 ol
GodelB 355 o ol suel & Ll ‘J‘j—."‘r;" ROSE
3R> Sy g 1y ae a3l (gles sd=e 45 Envelop
Envelop alice S GARP (gouels 3505 5L s (o ily &
27 (Ll LIS o L pite pdm Sl sltiad 4 A3l
b a5 Logic (sedels il andll ok (golidy 25500 |
S Atomic gedel 5 Cnl Stz O e S5 wlie (G350
el e a3 paside usld e a3l pn e Sl 2

Comerr SO Sl gamie otels o (S5 o, S iy a0 s
Aol 48 gormn Jod 2 53 350 0 i o S LSS 2
2l s ez G ol Lo s b e g s 5SS (bl
Soidy p 85 G LU (S 4y e U3 s e DS
eSS s e 0L ) s glaadlfe 5
Ol e glajletle gadsl s jlide fols S
(ol Camex oLl ol s geme oy S ol
Osls u\;lgﬁ)jﬁ\ Sl By el gd o e 03, S o 53
5ol o delgd e ) eslinad b e Coamer il
Wgc_bw,u;%éuﬁw Jlesl cd_é:\..a_?sgug}..ﬂ;
23S alal Sl s p s (il o 4 ST s
S5 oSl e plesl 5 LSS Slads sl 0303 48 yazes
L] 558 o0 Hend 08 s

A ki Ll Desktop Garp Jljble 5 3 (s3ludde Al 3

Ol S 135l (omwsias 9 @ole



ST b s M S ame ol g @W

Shesbizad b gl la g5 Jloam| b ) shie S okd b GGl 4 sl 0L bagg ;Se3Ikl 5 e
ST s Cj.“e}): S5 e Julse gaii GARP Jus JAY VU (e e VEY B EAY b ganls U glasy & 3
sl sl .Mv&ﬁ‘h\‘/i'\lﬂ%o (._?p-j\/Y‘o
L L [ L
(i @) L | z[@m
:Z W — "?.- 5% P/ L
> \ S
g
(=) Cl.é.'iﬂ
(Elevation) (Meter) Gloge asp.ect)
Y 617 | C3 sz~ o8
tlog 2 o -~ 0B
z 1 0 5 10 20 =y ™ (SE) W r
= .Yi,\‘ e4) w2 O ®e o - OB
2 50°30'0"E 50°40'0"E 50°30'0"E 50°40'0"E
Il [ L 1
z|() © g | L@ !i
° - \.‘* ~.| = w —
7 % '\\ B E- i 5
:’9, " : i :9, L
Z ¥4
u'.’.ljs*‘“ da}\..»
(Conver ieoncoe /:nd(*(xg)sjs) : " L‘ad f
- / (Plan curvature)
z . . _—
= z| CQ ~ @R == @ -+~
S -GN (964D - 2] (Concave) (Flat) (Convex) |
= 50°30'0"E 50°40'0"E é 50°30'0"E 50°40'0"E
2 N 1 1
z (o) (® [ fi (»® “g\%[
1= el ol Bl o~ b
o4 £ \ - s
K E &
2 —
aal ol 31 alols
(Distance from stream)
() (Meter)
(Profile curvature) L RN
2 W=t o Z |
.| 98 ~ o8 <= @B <~ c :
B (Concave) (Flat) (Convex) =S - " o »
g 50°30'0"E 50°40'0"E A 50°30'0"E 50°40'0"E
" Il 1 1 [
z G i ) i
g (J)(g) ) 1= 'd (h) e
3 - . . g s
0
osl> 5l Lol
(Distance from road) _
() (Meter) wu X< (Lithology)
o QAVe (9870) 2
z C\) Mgs “ MuPlaj
5 ' £
g' | ©) ';_“ Mmn Ctg Ll I
Ll 50°36'0"E 50°4(='0"E :% 50°36'0"E 50°46'0"E

(o e bl (5 ol Kob asld (g catels S (o gl (1 Juld iSOl ol b g iy 53 Se aoe Jolse sl ¥ JS3
wu&d (C Lb)l?.' )" Mu (J' LM‘J.‘J J" 4.1.«0‘5 (‘5 ‘&.EA ‘_gL'»:r.ﬂ
Fig 3. Map of environmental factors affecting the occurrence of gully erosion including a) Elevation, b) Slope direction, c)

Distance to river, g) Distance to road, h) Lithology Convergence Index, d) Plan curvature, e) Profile curvature, f)
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Fig 4. Map of the probability of gully erosion occurrence using GARP model in Abgendi basin
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Abstract

The present study has evaluated the efficiency of GARP model in forecasting the probability of gully
erosion occurrence in Abgendi basin, Kohgiluye & Boyerahmad province. After field visits, 81 gullies were
recorded by GPS and surveying camera, then the map of gully erosion distribution was prepared in ArcGIS
environment. Variables of elevation, slope, slope direction, distance to road, distance to surface streams,
land-use, pedology, lithology, drainage density and Topographic Wetness Index (TWI) were selected as the
factors affecting the occurrence of gully erosion and used as independent variables in the modelling process.
The modelling of gully erosion occurrence was accomplished using Desktop Garp software. Also, Receiver
Operating Characteristic (ROC) and True Skill Statistic (TSS) were used for validation of the prediction
results. The results indicated that, the most likely probability of gully erosion occurrence is concentrated in
the central part of the basin, and it is reduced by moving towards the border parts especially southeast of
the basin. Accuracy evaluation criteria ROC=0.97 and TSS=0.84 also indicate excellent performance of the

GARP model in forecasting the probability of gully erosion in Abgendi basin.
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