V¥ oo A line; MY oly goyled F (gojlads ¥F 50,90

10.22092/WMRJ.2021.354344.1405 :Jlud samlis

U//".

ij}

S3bly 9wl (yjg e b sl 39, se8ul 45 Jaw 1355, (! (2L 5))

,.’

ks josf!

Ol o (L )5 oBisls ( gwdige (GoaSLiils ol jas  cwdige 09,5 ()]l IS gaiS gol il
ol et o

O‘)‘i‘ e (olaws S olKislo ¢ gmdgeo oasisls ‘Ql).o.c RN 09,5 Lol .:E:‘(Js.i.m.a (GO )
w2 olel

Ol i (laws S olBiils ( grmds ailin (GouSiils (ands  cwdige 09,5 jLuiils

o> 5 el

Olpl it «65,5lS gy g el Dliiod lojle s S

gbahrami@uok.ac.ir : Jytue (sodiwy g saabll s

Ve a3 ¥l )l Voo 2y9 3 Ve icdl s fo,l

R

(el 5 o5 (i il s 285 e ol 59 s coloal iy 02 il 5 02 55 o5 5 o o
OLdS 5 (S5 2 Je 236 0355 05 Sl DO @il Su e 5 (2l 09 o0 S Latre g sl (6 )L
G Oty s3kly Joe g wals (55 Joe 0,5 Jos (o)) gl nl (ol Busasl e il o 0 6Kl pg )
ddlate )5 o jasedio 8 e (sl AY Ll liws ST bl gl 8, usul o e ol ga i sas sl
)\b).v}odﬁl.c\‘ fJMjé).%J_.AM(/V’)W)LH.C‘Oa)fj(/ V’)Lg?u_w‘j 05;44‘;\)@ ‘509.«_...44)
ailats o JI7YOIA 0als (535 Joe sl 2 -0me3 G0l 5 eolidioms; o S,k ool ol pasls (saiy sy
s gdib o ddlate plans 51O/ A (o by 55bls Jae sasl g0l LS bl wgie o sadb (o
48 50 o oo 85 Joso ateidd gz jl (g5 Jow g gloaiai o liel glp 0g ol LS Ul wgis
Sy 0 b odd (1 AVIF) (65 st iy oy bty (53blg Jae o s IS CBs Jue g jp 4z 108
g oals 039 Joe Sl e i oleiy by Jue 050 e Sl Lol

] w139 Joho o i Lty (531 Joo e Il 09 jusual 2 gl (55l




- V¥ e e Gliwno; IYY ol 6o,lows F 50,lond FF (50,93

SR O35S pde 9 05355 ke lp (Y g 5 Sgd Cend
e o3 5l S L plojen A slaaeliy 5 (e
2 VA G 5 28 Sl Cj laime cBli>
i gl o3k Jleiml g bl gl p5 sla
SleMb! sailobes g oaio0 A Jow 3o g4, Cuwlu>
ol S laosls o pae o o] SUly Jdsas oLéla
Losls (5,5 caws 5 ¢ S (8,50 paw sl Al Ll 5]
5993l s b Jlazat g ol (slaJos oS 5 sl 00y

sl oo Yl i 5l LSl x> SleMbl gailelus
ile) @ )lmediz (65 el aloz I S la s,
(Y F e g 6 Kwe) HEC-RAS (Y10 Ko 4
PR J¥5) BT JOVBW - YN ) 0 I WO Sy A
5 o) Sig Jele 5 )bl arls (V14 K ee
Syl 08 65 e le SU3y sl (Vo V8 A K
as oly Lz (Vo) o) g ool gil> gty (gaoms
o3 53 o e & ol (5ol 53,55,51 9
Sa7 9IS (550 3,5 )5 (655 el S350 by G
Jaw 0,8 Joe a S ol (Lis (Y2 V) o) 5o o cdbbols]
Jaw 39 5| SI-EBF) (absd sal i 5] a3l s oS5

P @ b D i sl EBF 5 1oy
sl e B0 so3lasl (Y- ¥ +) o Sad 5 5 gl e
LR saks g gloxiy g5bls  EBF sl val o o
saibie olad cagin 5 e Somles AL sad p
238,5 (gmy g 2 JBo ot 53 LS 09, ssul 50 pus e
Joe 98 ;0 aS sl (Lis (Vo VA) o)) § (o (g4
O, il o 1) lan sy oS > (ol cdo b
as wisls L (Vo V) o)) San 5 Wigl a8 co  Soion
Sttt o Jaa | gy ol S w555
olial 1o 525 psul (soje> 50 DD (i 50 (25
sl e B0 so3adl (YT +) o Kam 5 b el o y55ke
S s3] Joo (ANP) oty Juloigas ;25 (6 S et
033 oeSilee 3 (BBF) ahad sl sl Jow «(FR) el s
A o J s sl ga i 31, OWA) i
Gy ) Sgaome Dliiod &y az gl b o ,S (o) p Hiw
Ol Sl 550l (539> 50w daine (sibate gy
ool g by (o) 9 4 (nl 3 gl (limwd S
OlXies 555 S sy B Cmal (S 55503l
Bap 8,38 e (S (i 9 sai 5o OlojgdS

doddo

Sl o 9 35 ey G54 aiile (oanlo (slajlas alls o
o 098 oo laasal> 5 0l 3l Ty 4 ok ) ol G
s ile ks clrongay 51 b oy sslo gy, b
5 Gsmge) Sl (liatsT 5 s (e (23l o Jlw St
5 ISt g el oo ol s 50T VA Ko
T 5l G 9,09 (65 e Sl (5 (0310l g ol oS s
U P I 255 C U S [ PP AP IO
o 3 Lol congs Ll o b ] g0 (sloa_238 5|
Sgei el 0092 S b Gloj 5l cilpets olhg0 O] )3 Ml
L 30lsS slasee; oog o99mme 5 oo o 50 ol Corez
St 0oz 53 (pabai ieS cdls ol glacde Sl s e
ol bl s b slayhs glanl; s ol 5l as
b 2P oy wix b Sy kS 0 ez 50 (ahals
Lol el e Jole O Slog9, Lol Jodo ax ST .0l
slgailels Joles (05 oo s Cands o cdlao b i L]
Ol ol 5o el 00,8 a5 | oapay cal olaisy cad
byl 2 gl oo 45 0l ol 3l 09,5 po b,
SRl 53 (silate 18 OV GalALy g g0 Jrons
obie lagSdl ols sl Glpoe 5 Ol paelp sl 2l
slapl dlea jlcasl Jlas o3l n FpS b Cany 5 Codlad
e (o#y3 oy i el SB (28 sl Jos
o) el o (Fogll daosle 5 oy g (5Ss (glaailais
Sl b g dasg) ) 1ok (4385 29m) ol o)yl
N0 oS 5 holonh) el Lo

VoA Ye e gla s S ol Gl (YY) Syl
590 ol O 5l Jw jo 85 el A9 Lo &5
S SNl 5 56 STy, s Ol St gailate
i 093 @bl Cusdoe Jsa ol pl ol o s
ol bl el o8 el S tdany § St claailaio
Gy Judods (Yo V- ] Sen 5 (gowome) Cul 3O
2 0k Oslite (Sl 5 Sloj o515 g wanie laplil b
Olrl Foter 5o ok Slodw Al ann dajisul 5
e iy (VY e 5 69,92 Y) wps o0 (59,
SleMbl a8 el Jowo b aglse o oo slo g, 51 (S5
i gy ol s Lo Sl ) gaia i) |
Je—w S gaiaiy 98000 1009 0> e 9 (S
2 P8 @theng g Jow Sl 5l WS gl aaly )l

1- Logistic regression

AT
@ 9

>




st i et 5y 05 s

oo e YOV 4Vl Swijl lawgie .ol ganels cubs
dilais o8l (ol ,S ) s O el Cand
St desd g9 (5 )logd (oldl Ganail bg; sl
iyl slagial 51 s 59, sl oS Lyl 5l el
695 0l 2 53 Jloaiz ;3 0l o5 Gl 5 ol
ol 4 e 4z e ol Canl g Az g5 pg3) (il oold
Sazli oS ol Jdoas Jlali g 058 oo )01 08g0xe
b0 ((ERS 505, 8 dlez ) SVl 5l LTy 5 e
0,lgen a5 Cawl w8 bl ppe sloog, 5l S o
G388 i 4 @lapl; dls ass 5 ol 55 J
59993 )38 (3080 b 3g, (nl S e 3,15 093 gl
ot S 5085 5l 0l
Fod o> S § Gkl el 03y (609 (gt |
Ol 50 e & ol Sl b0 5 (i 5 009

Lol 5575 diilaie

09 Jve bl 09, 53 hes sl 4l (ysd ig%s )]
ool G Ol (kg 9 vald

sy g olge
Sl jgl JB el lopsul 5l (S jlols o9, 5ol
lmd S bl 335 Jlo 10 5 ol (ogi el o &5
Colie) Gl (DISBS g 09,8 L s (godg05xe 4o
(s Jsb FAOY LSV e sl S PSR
sl i oy ioaly ((Jlad Jsb YOOF ' L Y00
355 2 VY Ol i 5 s 5l 5l e VIAY
2SS 95,509, g0l olaw l el o9, el o
Lao] P oS Sl ol LSS O g 04,8 >y
93 g o i 02 lel 2 (S e o sl 588
909550 )l QB el 8l (g oy a5 i
Cesdmly (295 () JSD) g o0 (39l U3 4l
505 el ailaie (ul (e 58 il ol 0 520l




60 ylows

F oylows SF (50,93

fFoYer uE oY E FAoFry "E ¥Flod g Do g taew g Ae0ur m E dae vE Fromimp saeu g
L 1 1 1 I 1 1 1 1 1
4 z z
s,
|
z wall
4 A
% N
i ./
ke
IA
z |
: o,
S |
T T
L E = o' E FA%F
N
e . Wﬂ\%E
Z o’ \‘1 S =Z
3 o . 7 ol
e “V"% . b 2N [
L) =, a
b3 £ - i b
= ;
R
/ * 3
~ =z
z f ® o : =
5 /I 8 1 | -
5 il A ] ® N ol
5 4 - 8 {( ‘a
a b/ -
> i z “~r
,~ 8 o 18
\—\ 4
Sy ’ =
- o
g Losal, N B 3 - -.
o= b 3 °
-8 ). e 2
o ki k
N B Sahe Y. vl v S
S emmipe Km
= [ = 5 ]

£y 'll ME

fvo r'.. "IE FVO F"‘ ‘IIE

'fho"’ "E

g5 S Sl g gy CamBgo Y KD

s (Gl el Jonw 013595 50 pte slaJele 5l (G S5
gz ab (goainb aib jle> )0 g 4 gl u5’°55) Joe b
Lol g SI Cugh) 095 g poded o ele p 56 L ol
Fhe G pddsal goslul o wilg co Jule pl mals b ayais
b eyl g8y Jow bard a5 jo Q—l GA—ias b
VN nlidiee; Gl ) s Ko Ak A3
508 3 ooy )8 (98 (ol lojl) 0 4t
3139, 3 i Oy, S5 50 S50 9 oo slaule
‘_;4.3’[.3 » d..c.».b 450 ) ‘_;)..v)lf (_;@/ R )i"'-’—l J_w
Oy bl (gl o b ganaib e slas )5

SoskeS ez plosle sloosls (sl 2 oS Jow (salaki AY
osly 09,5 g0 s dcgomme (pl o ags liws S il
o El5 )] (098 Joe 0ud 03 ) o B39, ) S
‘U‘A} LSJJ)LS ‘O|)u—‘ }‘ A_Lolé e W) 6LQ.?L;| e W Me‘?
oa5Lls 5 TSP ool g asls ( Sws )b o ol i
2 e sonaigy sl (TWID il iy Cosh,
ol )5 L g dilare Ll od cal s oy b ad S L
S8 5,08 b basiw opl (6 iy (ga—id .0l ganadb
2 s 30 oy e ond (Gl A as s Y

2 - Stream power index
3 -Topopgraphic wetness index
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Abstract

Flooding is one of the most dangerous and common natural disasters, which yearly causes many
damages and causalities for communities and the environment. A comprehensive flooding
assessment and management is essential to reduce the effects of flooding on peoplers lives and
livelihoods. Due to an increase in flooding in recent years, locating and identifying flood-prone areas
is very important to predict this environmental disaster as mis-identification of flood-prone areas
in a watershed may have devastating effects. The main purpose of this study was to evaluate the
performance of the Bayesian Logistic Regression (BLR) and the weight-of-evidence (WOE) models
for preparing flooding susceptibility maps in the Talvar Watershed of Province of Kurdistan. The
geographical location of 93 flood prone areas identified in the watershed was randomly divided
into one group (70%) for calibration and another (30%) for validation. Both models consider ten
effective factors in causing flooding, namely: slope, slope direction, curvature, digital elevation
model, distance from stream, topographic wetness index (TWI), stream power index (SPI), rainfall
amount, geology, and land use. According to the WOE model, about 35.8% of the area is placed in
the medium to very high hazard class, and based on the Bayesian logistic regression model, about
45.08% of the area is placed in the medium to very high hazard class. The relative performance
detection curve was used to validate the flooding potential maps. Even though both models offered
sufficient accuracy, the higher accuracy was assigned to the BLR model (93.4%). Therefore, the BLR
model has better performance than the WOE model in terms of the flooding risk potential.

W Keywords: Bayesian logistic regression mode, flood, Talvar watershed, flood
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