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Fig 1. Location of Karaj dam basin in Iran and Alborz province and traning and validation flood points
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Fig 2. Methodological fowchart in this study

Sidsd 285 el Sl gy ArcGIS il 5 o
s Ul 5 o35 SIE (6 0358 o b 5 Sl oliiS el
Jole S Ol a4 wla K [8] das e 5l 3 30 co 5
> aall 5o 5 Ges 5 G3astn (iS5 4 p 55 e
d&?b@u§°,\>15|y\)léﬁ)lsqv.[ﬂsp&m;#
Sl S (KaS a5 ol e Sdlss 5,1 Olial (ol sl
Sdol ol 68 xs Jds 4 gble S s by e
i Sy g0 4 B (S8 ol ol ol G
Joily 5 Sidaodes [ ol s p et s

VELY sl — 1) 0yl — paaia Jlo

Yy

ot 5P 2S5 St S e Gl s L w
5 S5 0k L3 emlal B 5 558 o0 b el Ll 3
£l5ed SAGA GIS L133lo 5 51 laasl 1T 285 3515 S 5l
> Euclidean distance &b olul o anl il 51 alols oY
ke 3 5k s b g Sk A ag AICGIS i
cel D) bl iy s e JVs o7 bl 31 S oS 0L
i Ol oKl 1A DSl Sl eslizal b Sl a2
a6l OYAANYD) Wl TY Sl Kl Izl ol o
Sl Smm S s 3 eslinal b e 5 L dalons oS

Ol Sl (owsiaen 9 ook


https://dor.isc.ac/dor/20.1001.1.20089554.1402.17.61.4.8
https://jwmsei.ir/article-1-1134-en.html

[ Downloaded from jwmsel.ir on 2026-01-29 ]

[ DOR: 20.1001.1.20089554.1402.17.61.4.8 ]

TWI = IN {t::;a] ’ o
ELE - e O U PO o)'?clﬁ.wAS Ol s &S
5 e 3l ot s (S e b 03L) (Star 2 ls
Lolole, My o B Sas SUTWI Lastls sl jins Ol
:)ﬂﬁbSGQJL)JKJ@))S)M:&&UJL;«SQ)%@
ST 558 e of 358 2als Gl Lab YL O Jlais 3148 e
Wl g (SHL s 3 sy Casby lls Gble OF et 5o
Cond o s lasOLS RSP (o Ls [IV] ol OV Ll Esly
(8 alaly) ol l Jlas B o3 S o b 8

z(=l—z(=)y;

3(5}1'_3(3}1:!'

RSP = ( ) %100+ 05 ®)

o M s 1 Z(8)), o3 gLl 2(s), sp i 51 Z(S) ol s e

Ldde 2,8 2b5,0 s eslizul 3,50 sladke

(Random Forest) _jsl.as Jf-’ Jae

S iy o el Ll 8 5 ol g, SO ol S
ol b el osls B (g sSesls (54 5SS s ) glaa>Dle LB

™I
Value

(Sl S 55 Cambge yaxls gl Vo] col IS 56
ey 5 SIS 55 Cusby parld wall DLk ey
ol Ll 45 SAGA GIS Jl 5l 5 Sl eslinal b s
L Glbl gl oSy Sl 5 655 50 oSy o oslis TPI
(Y adaly) Aas e oLis

TPI = Z, —% ")

Sl S iyl Z s 8 p Sy il Z ol 53 &S
bl o3 eslaad 5550 bl S sl M ¢5 S e Sy

skasOlis i jslae 5 b Jllast siaslis Cute uslie
ASL e Ch»a Gble sdasOlis o pslie 5 badlr 5 bae
Lk 2l Ok Ghle b Olp Some jaxli SPL e ld
I Ol e SR sl OF SR (Y )
Sy e &f;_ﬂdf

SPI=A_* Tan 8 )

Wy e g oed QLIS P ﬁuT i Colue A
33,50 g s oo a BlS s Susb, el o
(¥ ddal )

Landuse 75 Garden & Rock $75 Poor Rangelands

55 Water body I rorest 5 Good Rungelands

7> Residential - gy Medium Rangelands
Area

Lithology# Ekshi % Jd1 » Pr ® TRed

oy ®ER HM £ pek 5 TReml
% Cl % Tka ® Mcs S Qul S m

s ¢, ®E2 O™ B Qs B pCCs

5 DPjr 5 Ekt3 % Pd ® IR3s B €z
% Fka ¥ Ets5 % PeEfsmt % TRIs

S ol (515l Gblin cpmnd oo 03Ul 3550 ol go ¥ IS
Fig 3. Factors used to determine flood susceptibility areas
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Table 2. Area and percentage of flood susceptibility classes in Karaj Dam Basin

BRT

CART

RF

Colos Loy ()l;’gb) Colos Sl Loy

()L&A) I W ol Loy (JL&A) Colos Q,..;...«:L.\.;- 4.3.«.19

Area (%) Area (h) Area (%) Area (h) Area (%) Area (h) Susceptibility
35.8 30419 36.2 30794 41 34867 V's s
Very low
259 21989 25.1 21322 26.3 22370 Vs
Low
19 16200 18.6 15829 16.9 14375 g
Moderate
12.7 10801 13.3 11334 10.8 9167 3L
High
6.6 5656 6.8 5786 5 4285 )
Very high

g Border Area

Flood Susceptibility
W oy » —
’ Very Low |

’ Low
0 4.5 9 18 27

TS A el 03 53 e Conlis wii -t K3
Fig 4. Flood susceptibility map in Karaj Dam Basin
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Fig 5. The ROC value for three flood susceptibility models using the validation and traning dataset
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Abstract

The present research aims to determine areas with flood susceptibility using CART, RF and BRT models.
Twelve factors affecting flood susceptibility including altitude (DEM), slope, aspect, distance from stream,
lithology, rainfall, land use, SPI, TPI, TWI, curvature and RSP were selected. Out of 82 flood points, 70
percent to 30 percent were randomly classified as training and validation data. Also, random forest method
was used to determine the most important parameters. The ROC curve was also used to validation the
model. According to the random forest model, DEM, distance from stream, rainfall, land use and RSP were
the most important factors affecting the susceptibility and probability of floods, respectively. According
to the ROC chart, the accuracy of the RF model as a superior model has been very good in both training
(0.884) and validation (0.856). According to the final flood susceptibility map, 32.7 percent of the study
area has a medium to high flood susceptibility. The results showed due to the high accuracy of the spatial
distribution map of flood susceptibility can be promising for decision makers, local managers and policy-

makers to reduce flood damages.
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