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1. Vulnerability

2. Geographic information system
3. Multi-criteria decision making
4. Multicriteria analysis

5. Analytic hierarchy process

6. Ranking method



fry S e y3 M il )3 (LdS (6 iy Sy 5 639100 o8 iyl 22, ST (b))

Azl 5 90 ddlaio
oas @l (hile pliwl e cgile Gl yped slaSla iz 3 oS Casl (il 1oed B3guoxe ddlllas 390 ddlaie
YAEFIY oS IR Jlo Cumon 4 Cond oS Gl 0391 5,28 YEVFY VYD (g5losdi puo Bubo 0 (] o sl
Camexr o3l 5,0 (2o IS Camer 1) b sl 03,8 a5 |y (2L (ime 13 (lnl Jlol 5 50) 051 i
sl 0351 dggar (WAY ()lSar o (gguge) Jow siile ol J (80 ST VSt 5 b Blite 2y

oy oo iy (6)9p sl 50 b el gl 5 (o pdacaml byl el

| Lo,
.
B ot

by b 31 £ 5

AQ3]

I

=¥

53“:;'0"E 53°6'0"E

(B W5, 1 zwi) andlla 3590 BIguse Cunrige .Y JSWi

b g 9 2lge

Lg)l.a] sSsh o (gledd o SleMbl ol jor (o)l o L;)Lai sSsl Jolis (38 ol edlatwl 590 (slaosl
elbisly Elsgas 5 e sdlati] ot SleMbl Lol 5 o ags ol bl 550 5 45 1RO Jls 5805 b
oloile jl e e SSE > (DEM) els)l o5y Jao sl pped laSsh gaw 3 (SgSns
By ¢ picron 2 o LS ly sy o DEM 5 (g5 slacSol V S cnl i ags 1S5yl sl (yao )
Cul 028 a5 el 3 e 5 e L P 53 5L 390 e (lelal (slaosls plo g (5)lo o plxe
(¥ Jsa)



53’2'.30”E GS’GI'O'E

36°35'0"N

Loial,

ol 310

et slad 5 534

@ Sl st
H|
[ |
m

36°32'30°N
1

[ olfiilo g e
— i,

—_— el e

= e

Sl 32 (8591l (U3 33 e 3150 9 (S5l e plro AW Y JSWS

daw il 32 (35100 9 (5wl (bl LGRS Mg 5 o
5 o) wilo GBI liim g (V) (olSen g jpm VMY 538 0D (ol Sn 5 uS58) ()8 liiee
9ol g cpcan] Sbj) jelaieds (oodxie slayasls (AR o)) Kan 5 asugle Lelawl OYAY () Kan
L3g) olad S sl & olaasli 5l ated o oasie lajasls phe j5163,8 sdlil ba ] 1 &1 G M
wlad yglol g Jow o8 lad o pdicanl b)) b asls ¥ S i eolatwl bl 1 g s Gl

...\QDL;o UL“" ]) J.w:).:‘).: »

I ‘ e -

1 HDI gl axwgi a5lls d k! K3 1 _3} ]

| ol Jhxst sy 0 } 3 1 ez oSl =N |

I Coner Sy Cons 3, ) | 23y el Comozz o515 1: |

1 Sl oSl e | —:04 | B

| 3 > I - N

I 2 o 3] ! s : > N

| ) Y 2 | Szl mllas g4 =

| TSR ES PICIS WS ;. :j 1 S & i | 3“

| FCORCR IS | 3 ) 3 | OSon S g3 71 o

| Y L1 ]

1 B % | 1 D
9 i) | ilgelhg 55 | _%0

! Al s Lol 0 ™ | < - _

| Har ad] e o515 I

I Sas il 4 gty 0 ) ;’ 1 St als 1 ;

| Ollons 4 s+ dumm 3 ) 1 ’ 13

| ol SThe 4t kY | I

I 7} ! . I

I : | b law 5l els)| I

1 ] o ey ot I

I 1 AL39E melas ao o |

I 1 u\,ﬂ Sl alols |

1 ! |

1 ! |

(08,55 ) Jaw il 3 (539l 9 o 1 (U (S (215 (S SLE Y JSS



o S e y3 M il )3 (LdS (6 iy Sy 5 639100 o8 iyl 22, ST (b))

Couro> ;‘,51): JoL» xbw‘ Cuzo> ﬁ,.ﬂ): .J)b o)Lfsl d).Q(& Lghsz?lg 0 Cuxo> Jf r‘,fl); L Cuxe> wfl)a

&b Mo G lod 3 8568 L olaodlgils )b Gl 4 canl ol fpw o] S amd o )3 e O
ale o 223l il 5 slacudgione Cunl (S 00y Sl byl K3 (s3m ) )l 4k L alaly 3
(e 5 (uSsS) amd Gl oS 4 ] cudlie jl cusl oS g 3950 J aBse 0 4l5S > ol Ul
o515 4 dag bl Sl 55 5 ot 9 Mg (Slaiikl) S g9 (Slelo dlas g5 slagasli (Y410
el 5 eis claojlo o 31 Yo cale g ol g9 40 olis 4 dngi b b dvwle (a8 claSel > o
ST (VoY s g (Swtd) )l s slaojlo b dunlio )3 o ol 3 (55108 Canglio g 5y dycamml yuit
B O 3l pegde nl g sl Bl g Glizu 98y pKn 4 il lOlud Slise 4 0d > Vb Slasle
5 SUjbs slacusdye 15 Sl (2ol g ples g baoly (b camds (50,598 51 53 3y jl gyt Jlod
Rl (Vb o515 ol (LS glaoly (addgiune S1 53 plogyome Clow (b JSuke 55 5 (pel (3bolie 4 gyt
o yge Jome pilae s (o )3 &S gime cpl 4 D98 Mo (IS TS Cage Cusl (e i plRn )
ke silorad paSls wre Jolo 930,15 0)L31 Lad floda 5 5 0 (Silone B0 &y (Gl e Ld Ngd
o 23L o8 (b)) sloely o515 5 2l oy Slasls (ST xS o (bl 8l 5 Globlo o515 1)) cul
9 DEM &Y ;I ool b anlpl 5l akold 5 couid )l gl et L il walgd a4 (¢ ytin Cuwlus ddkais
2 W) el il 08 Hloww o8] @l s a0l Jddas gyl b 40 el Cundas ACGIS Lo
ok GRalE )l 208 eyl b bl 4y Cund (5505 (g pdyicasl Siye Bblie sl S)5 gl
g g0 M Gl3E) g e 50 o 3585 JialS g ilideds

0l Gl Gy asls sl | Sludl Ay pa3la O3 iy 3 (eIl 2 5 asle (et
oy s Jobo Jold Sl dang bl dir dws @ 1) del> (b Glie & Cunl (dlosdacdl S 5
5ol Gl (S5 s | (sieo e 5 0l o liee 5 dBisel i) S 350 ML 5 Sl &
dolme i gy 4 eddgyhe layially oS5 g ()lel slagtg, Sl eolal b Gludl drug jesls S
D gud 0

(")

apr =1ttt

& Jrwgie sla Jlo dlasi 4 5 2545 0 dwbre Woi gy 0 (SUj 4 ol wluly a5 Cunl yas Job |y b )
5 ol ol ol (5ge] € iy B LS 12 .S e 0Ll 35 1) ilgs loj 5l biless) el sl S
gblie don 3 (AL pU cud (S5 5 9 (Br) OVLeS)n o3lpuls 5 29800 dpmlne (jadll 93 oS5
oy Bl 0Ty el b &S ol cnlia (55 ek ) (shino g 05y o lime 13 (Ep) Lluwass
Spel Ao > (adld cpl Ao 4 bgipe Sldja edoe pSollil w3 )8 plp pluly 0ud foas
(Snily Copnad 2230 Gl ) s il )3 6yl o (5 Jlzdl g 5V Jlizd] ljee sl 39290 (VYR4)

1. HDI



by dazels 318l plo & Cund Cumon (pl 1) Gl b @low plSa 0 ppe o adls 1 (S Cures
23945 oo 03zl ¥ Aoy 5l 4l cpl o3yglcwndds clp 15yl anb glgw plp )3 395 5l cblis cgs (¢ yieS

2 268 $91 0 sl 0nd gis8 e a5 Jolaie solot o515 nl g 208 e 3l o515 4y Vgl
DSyl iy Sl g b Goles il
Al tleylel fplel (Ko fplel g aoye (o 2900 s 09)5 gy 4 (Sne CeSle g95 RS
N (G (gloog)S sy oo ylaiay sl HIS S Jlony (S CuSlle £g5 Al Go g PSR 3 . Slome g i
W) sy Syl b glow pKin )3 oS (glaogS plo 4 s lel (Sbo g plel 5 doye
slad g ol loj 3 (63h) Yl Cuel yiler lalad dg2g Jhar b 3 juin glacalus b alaglasle
Capmed 455 gl SUISl &) s /o paod Sy 515y (659l b doms 53 ol ) (silail sl 55k
sblad g (Lol gbodle 4 gw i I jadls ool sl )l o)Ll c8ge (slaolaly (slp a5 5L slalad
5 olanl Slye daliwjlow a0 (605 ( IS ysbds 0 odlatwl ywjlie dile dn jw (slaliad 5 S )L asle 5L
Amde Gl ) ol 5 Sy pe QLI ool se b gl Llite (5)Sen 5 canlé g8y plSin o Sl il

ol Jl3)55 5 glojg cumnl I dols sla oo 4 SThe (ol (S35 i i (Jole> JLid 4 054

el (23059 12 AHP (9,
3y90 Sadls ol a5 ululyy 9 AHP &b iny Sl osliial b dajlise 5 g ajbme (i pasuiie Sl
2 oyl oo ) 385l )3 Nsd e (2] 5 dmlie (295 gty Bajlee 5 ke g0y s
sl ped s e bl (ol Capto (s ozl Wil (s pd s b lapo i 5 0,8 (sl
ool sy (3 JolS 51 g 05 03l o jlomayss g bojlone (om3055 sobaieds (315,05 5 ySmme Sty «gleilaie
Jome b 4 005 03umd slo iy ekin xSle (aslE yn Cuedl ups duslre gy lolidyS by

D9 o dmole ¥ dlayly lolatwl b () xes)

G.M :n/f[xi ()

¥ oy 5l ool b asls o oy odelcuwnay awtin 1Ske (ilwJloy b jasls ya 59 b cuenl oy

Do oo dmwlo
G.M,
W, = =" (¥)
> G M,

2 (1) )50 (a3 ls mpuis b (LR) (6)B5leb oy olis)l57 5Lai) lacsglad )3 ()55Lul (o) sl

gl o (o) 5ke bl ) (golue b 368 cups opl douls g oo duwle (RUI) (393 Bolas sl

ol (Saddaolone O daly 5l 5 5ll (adls e jlainasg leghad (3 Wb «jgo cpl juf )0l S8 pdy



fry S e y3 M il )3 (LdS (6 iy Sy 5 639100 o8 iyl 22, ST (b))

_ Amax—n
n—-1

.1 (®)

4 sl () (DBg) & qwdid (1le gy ) sl ey iSle B3 e (Amax) 9 baa 33 slaw N bxl
29 o odlitwl & Ayl Cjgods L3l (Amax) mesiSle 5354 ylade dwbre (gl

()

L g o) W5l 53 (A e le) bjlins (295 duslio o ple 0po 1 a8 canl (gl AWI L]

(YWY b)) LT oo Canday (yline Coot] oy

sl Sligmed g1y 551 99,
Ol & 85 0,8 iy S U jho (g Cugae Jl oy b GSe Glasly o b (g oo jlire 438 2 4l
Sl s oAb 03latsl 2 ld (Glugjl sl (s o) ) G5 ol 3 AR S oo Ia)lne (gl
5 ol GJB ez 5 (2po Sles IS Cb Slas ol S oS5 e L LI (556 (o jSos S8 4 e
Va5l L logwen 3L atily 3939 byylae Jolei p3 ciulssl o inlS @bl a5 59y 00 84 oK

Do oo dmwle

4Combination :{1—11(1—;4 )T x hjyi Ty (V)

oARg5 (Saidly

35 0w 5l 5b olad g plicaml ) b g bbb Gisld V Jods 0 g ol Cowddy wlid ybg,
a1y syt b))l sobaidl - elazz) am Ol 3 (xglb )3 g ol Jlo)g8 0 (gt )3 ) (dmuomecann
ol 03> yolaid] 245

o 9 SO o et (il gyl edlaiel b calisee slal (5 calisee (sla sl polie 2 0yjs 5l
S g Cppin line 4 S 5)y] 3o Giales ) oM 5l 036 ol Glagasls ¥ SIS co 5 )8
b 2Lad g plicanl lapadls (gilosil 5l sl OMew 4 (a3l S s phicaml cp S slas 4
ol 48 g jghateds o yasls ol + A LIS (656 ldgran oo, 5l odlitul b dap] celapyjs Jlosl 5 ol ;|
) ol e 2ldd spdal 2l A8 0 U5 ol Sl 5 omb daugio b YUl (g pdyal
4 Comd (550l il Jrilty (6l 2 (Sl 5 5550 slagise B JSS 4 a2 b amd o ialed
)1 (ol b Bbolie &y



Yo 2l 53 (535100 9 O (LA (g sl (SRS 5 3Ll 39 ) Jgsr

51 u‘“"" e Lasé . ¢uw5w
SrN
s

039 Jbre 039 dlayl 039 b yad L 039 dlaf

]

ep bl e pa3ls skl i o e oS ,
HDI «Y5¥ slon] dx

e Cazod ( Siumly Cous By Sledlo plas g4

oo AY gl o515 .5y O 95 - YVY &8 a2
<AVF JETS OWPRREN PRI W ha &8 ug O re OSwe Sl g5

¥y OSwne CaSllo £45 A Sleslo o515

'/\';' AJDUL;“:)I».\JWLQ '/';'Y )JlMpng <Y Q>Lu)£).\a:
e AD Sl a4 gy o8P O Y S A il atls
R4 Ol jlows 4y (oaw yiand < AVY byd o jl gl
. ] & wd
.o AY Flo & s AR Ope) s}
Gan; . ,Y‘“ﬂ
s.lam&.\w
' )gdubbsm C9Ja-“’ Joyd - )
53‘2‘.30"5 53‘SI'O"E 53"2'.30"5 53"5"0"5 53‘2'.30"5 53‘5I'0"E 53'2;30"E 53'6“0"E

Copmazr oS53 gf's ‘ Seislo STy ;EK ., lae g5 ﬁi

36°350°N
!

3&“32“30'?4

i 1
‘i,g g@ n‘g%

QY 2
%&%@éﬁ“w ;

Py~
%

36°350°N
1

36'32"30“N

51 el ys
AP

36°350N

SG‘BZI'SO'N

T T T T T T
53°230°E 53°6'0'E 53:230° 53°60°E 532'30"E 53°6'0'E 53°2'30'E 53°6'0'E

05 2 3 4 N

B KM A

S 3! u'“’"’ ‘5)-.‘.4-’5“9.“" dlbua&l.\:} ¥ USSS



fra S e y3 M il )3 (LdS (6 iy Sy 5 639100 o8 iyl 22, ST (b))

53“2"30“E 53°(i'0"E

36°35'0"N
1

2 -

T 7 |
= Sl = — ol plae
. s

Sy v

[ TR

omb

36°32'30"N
1
fe

b.u,:.a
YU

N o 05 1 2 3 4 :
Km B v e

A\

Sl o (Uad (g iyl (o1l A5 .0 JSUS

Colue jiw & Jobo @b 4 ag b s e Gile 1) HiSe 4 cpbowl clib colus ¥ Jgi>
)15 Sl g bawgte il Sl )l b laS'sl

Solw e 53 (Jlodal Mo 31 (25U (6 2 ds ool S Coalums .Y Jooa

Srdicaw!  gpdicew!  gpdceel  gpdcee]  gpdycu

Srdcuwl Olib
YU b YU b gio ol Oml sl )

WY 3 05 DY Fry (HkSa) cobuno

5 030l b g g A dpmalna Buod i g 4 4o b 5 OMow plp > olad (6yglb sla el
Amd e inles 1y oM plp 33 (gyglol laadls & S s ad i)l s g SO o S (il
lopatls cud O plp > (a3ls G (gylol a8 Sline 4y jho g il slae 4 S i)
b lad ()5l o 4t a g pslatods o padls cpl - A LIS (5 ldgpen g, 3l oolitl b 55 55l
At VS A o (5S0lke = lnecdlyzal (g Sl edlisl b il iy 4 o (5ygll s 0 pled] oa
VL gl 5l ped (65550 slatse ¥ JSS  dag bamd e kel |) )lo b 2lad spslol Ll
Colun ¥ o ol ol sl (5)9l0l Gyl 1o (i (i85 5)00,08 50 o (Sl sla iz 4 Cond
5 basgte (5)sloli Clib & Joio gl 4 drgi b amd oo inled |y (6l 14 50 s pl )3 (gpgll il
L503y55 5 Slib plo ) G gy Colus Gl e



FF-

53230 53°230°E
L

HDI asts %

36°35'0'N
I

36°3230"N
1

T
36°35'0"N

T
36°32'30"N

36°350°'N
L

36°32'30"N
L

T
36°350°N

T
3673230°N

31 aluols

367350°N

36732'30"N
1

36°35'0"N

36°32'30"N

T T T
53°2'30"E 53°2'30'E 53°6'0°'E

T T T
53°230'E 53°6'0"E 532'30'E

w5 2 3 4 N
A A
Value

1 0

M 2l 2 55 S p9lol G as s & JS
53'2;30"5 53'6['0"E
z
F=4
34
8
Lol
—— lol plee
B <
&9l SU
=
3 omly sl
g
8 o=l
L s
-
I e

Solw e (2 Uad (6,0lol (olod Al Y JSS

Solw e yd Jlodial OV il 43 (659100 Olib Colus Y Jgan

S (559l

S9let
YU :

YU (Y
1529 bsgia

omb 8,9l0b

Lo fob .
TE S5 S9lob olib

¥IA Y ¥AN

¥rs ¥ (lSa) Corlue




) S e y3 M il )3 (LdS (6 iy Sy 5 639100 o8 iyl 22, ST (b))

odd 485 Jaipd (gplpcuml Jole (6 pliSiny M (s pliSiny b)) (103,09 5l (il 5

Ol 3 cnl s 9 co (638031l (6 )9l b g (paansl 4 g b SpdiSm; 05yl & canl Jbo > oyl
b sblie o8 ne cpl 4 4 duwlne gyl b (S pdSiany (islol g plicun] (BAlE 4 g b (Bios
il gy 4 b (5 Sy ol Sy g Blg RSy FYL G b syl 9 YU (s pdsmsl Sl
slyion A JSS 4 dag b amd e Gloled ) O ply 33 (lo b (oldd (gpliSun) A JSS 0D e
Mo il > G Sy Clib colus ¥ Jodo S0 ply ) @Sy uyide (b b ol 29>

36°35'0"N
1

Losaly

— Lol e
- ailsog,
oy Sy
- oy g
o
[ ]aese
[ v

| ™

36°32'30"N
1

S 2152 3 (Gl e (LA (652 ISy A SIS

Sy 3o yd Jloin] e ilyr 53 (651 Sy Clib Coobune F Joun

SrdSu)  GpdiSu, EpdiSu,  EpdSw, xS,

SRS, olab
YU s Yy bawgio onb ol b '

VAY ¥aa HA vy ARN (HSe) coline

6 785 4o
A Sl b 2lad GpiSiny 5 (65l (pdiol )bt (2,50, b b S s G 0l
piY Slwbxe bl Cbl g pSojlul slp (aliee olpied (o)l joed e lacSsh 98 b)) Mo
hid g 39 odid (gilwdnd O Baiod cpl j cplpls 0,5 el ol g9y p Ban 4 Sbews glp
Syl loads Wy Ll (295 A5 i) 6red S5l ) e sleojle 65l g (sl
b colus gt Joge 1SS g lo gd GlbSsl e 3 glad gphiSuy; 5wl

Gblio 5l ks £v 5l i loged 4 drgi b amd o Gialed |) (63l b (600K 5«5l gl



Sl Gl (6l b ol SIS A el o e cnl )3 0,1 YU sl 5 YU (s pdpcan] (il o
ol Yl Fee dgas (5l jad ) Yl 9 Vb g plocSiun) @lS (ol 4 4595 b .cwwVl jluw 9 YL

AS 3 M il > aldd 65l 5 spdican b)) p e gllie (ST S Sl | awylie
Jeli Jlane &5 51 oslial 5 (g5 o 51 o3lial b (VWRY) oSl g odljagasme o giuiod 5 sl ot plol 5k
sbad g il Cotd (Bl (o)l icwd (G oS15 umez 1515 ON o pd (Dllg) o pd il Sl bl
Ot R s 9 55y 3 o s o8 ol s bl gl 008 sty o s Lo 51 (gl joe Sl
9 3b5 Hluw ylas B3gamme )3 (gyle o B3game | oYY S Bl i el M (candigy diE )l ) ke
Moo plp 3 Sy (bl Jpol (Jbplh sl 4355118 05 s o Jlad (gabaing 3 1 jl a0 TV
5 lre 050> lajrd > Sliios b duslie 3 Cunl Sy oo g (Spglol syl (b)) Aiejls
@3gmyp Ol umer o1 slaasls g w3, byl s w3 1y Gl b il (WY Ko
15 il 5 Sloiblo (sla S hg sl aivs > i3, o3lil anlyl A g cd e (s yylS iy § el
S Shy & dag b onred ol 0dll dagi Sl a4 g oad aB)S A edgw )b L lgisa adls S
o 4,5 a3 > g ) glisy) sl (ol Loy gy b g & Jlos ) glisy] 2l i ol o8
5 ol FS5) 5 a3 gl (el A8 ol 05 s (28] Sl S0 S (gl 1 0
S8 eyl (WWAY) (635 9 spasmel il )l 28 glis)) b Gblio 4y Cumd (g0 (Sppdaam] yigdiype 3blie
i) glaieds ) 8 Loy g @ am ol (iiod cul o 035 )l |y S dady By, SIbI (claosls
Jols (gl 5l otse oSl Jdsay sl orits 4B 3 Ly ooladl — eloinl gladis g wdp K4 gyglcl
255 18 a5 e 6yl (sla byl 53 bl (eolatdl - elaia] (laae sl sdcaml Gblie (g5luil

800

700 "”‘J‘_‘ —
[ FEREIE

600

[ JERTIE Y

500

400

300

(‘)13&&) Canlwa

200

100

0
Oyl ol Lo sie L Tl

Golw e (5328 Sum s 9 40539100 ¢ prdyical] Olb Conlune (Sginw ylog0i A JSUud
olyod (ggine —o3lo b slocuul b 3lge (S )0 &l IS oy ojgel e S 53
L,y e b b allus jials by po ewlio sl g yaobp peni b calises Y



FrY S e y3 M il )3 (LdS (6 iy Sy 5 639100 o8 iyl 22, ST (b))

&be
M 6pslol 3,5y b oM 1 86 s il )3 (s (slage; iaizy (ITAY) S ()b 5 P ssesnly
N 0 Sl bl )3 g5 (sl (5,55 delifuad ((alS dauix &5, 16390 dalllae)

e ol (loyS epss (il g silal syl ol pemdine ) (shiyeS B3gae ¢ bl (i e
loyS ol

5B Bhte b e ply 50 (60 sble spdyrasl 2bj)l ITV) LB scssle 5 oen)S  cmsle lielo!
o oo (G985 g pole dobuad (old VY dilate 163,90 delllas)

AY o «olaidl clacwlons 5 Jiluwo (wyyr dolialoe -l Ao ‘@Lw’l dawgy ol dulowe g, .(\\"°\~) -0 ‘d).:.al

A8 ‘)ouT dsg> o ple Aol yidghy 555 30 oyliwl (loxds M

39)y295 B3, 16390 Adlllas) (HEC-RAS) (Sgyan Jio 9 GIS jloslisul b 15 Jow iy e (VWAY) 0 ¢ 2L3)
N O e Clbbe g Ll Aol Juab (il joed Bagicee 5

DI e 3 s S (56 i L) (07RY) o JB (039208 5 ¢ cs28)3 p Sgmgrg B 9 b sl

UU9) JJLOA 2 u‘ﬂf J‘.a.w L.:M..ols 9 u] UML ‘_S)JJJLM] (\\Nﬂ;’) ) 4SNP 9 C ‘u.\ﬁé).) ‘LJ"’ cu.»l.hl.w e ‘653){’5
N o edarme Sl )blbke o pie (Wl K ddlao)

Slbbre &abfuad syl b 153590 dalllas) (55 el ) oalatisl b OV gitsaing (WAY) e 295L 5 g 03lj3g00v0

sl b 163 )90 dalllae) (So3glgyud )b, o (g 0d dmwg SIS g (WAY) .z (w98 g .z (sden] i (sgmgo
Sslegsy (o Llalon (reSs gty

Amiri, N. (2012). Method of calculation of human development index, Economic Magazine - Monthly
Review of Economic Issues and Policies, No. 12.

Bates, B. C.; Kundzewicz, Z. W.; Wu, S. and Palutikof, J. P. (2008). Climate change and water. Technical
paper of the intergovernmental panel on climate change, IPCC secretariat, Geneva, Climate
Change Policy with a Renewed Environmental Ethic, 21: 85-101.

Becker, P. (2014). Sustainability science: Managing risk and resilience for sustainable development,
Newnes.

Bertilsson, L. and Wiklund, K. (2015). Urban Flood Resilience-A case study on how to integrate flood
resilience in urban planning. TVVR-15/5005.

Birgani, Y. T. and Yazdandoost, F. (2018). An Integrated Framework to Evaluate Resilient-Sustainable
Urban Drainage Management Plans Using a Combined-adaptive MCDM Technique, Water
Resources Management, 32(8): 2817-2835.

Boudou, M.; Daniére, B. and Lang, M. (2016). Assessing changes on urban flood vulnerability through
mapping land use from historical information, Hydrology and Earth System Sciences, 12: 161-173.



VYA 5l o Bylons D B9 otmb (il pin o jidgsy FFF

Chen, Y.; Zhou, H.; Zhang, H.; Du, G. and Zhou, J. (2015). Urban flood risk warning under rapid
urbanization, Environmental research, 139: 3-10.

Cho, S. Y. and Chang, H. (2017). Recent research approaches to urban flood vulnerability, 2006-2016,
Natural Hazards, 88(1): 633-649.

Ebrahimi Pur, M. and Ziari, K. (2018). Zoning of Urban Lands at Risk Due to Floods by Physical
Resilience Approach (Case Study: Cheshmeh Kile River), Journal of New Attitudes in Human
Geography, Issue 1.

Edelenbos, J.; Van Buuren, A.; Roth, D. and Winnubst, M. (2017). Stakeholder initiatives in flood risk
management: exploring the role and impact of bottom-up initiatives in three ‘Room for the
River’projects in the Netherlands, Journal of environmental planning and management, 60(1): 47-
66.

Esmail Pur, Z.; Ghaderi, K. and Sayari, N. (2015). Urban Runoff Simulation Using Model (SWMM) Case
Study: Babol City, Western Belt Area. 13th National Conference on Irrigation and Evaporation
Reduction, Kerman, Shahid Bahonar University of Kerman.

Esmaili Alavijuye, A.; Karimi, S. and Alavi Pur, F. (2017). Flood Vulnerability Assessment of Urban
Areas with Fuzzy Logic (Case Study: Tehran District 22), Environmental Science and Technology
Quarterly.

Fedeski, M. and Gwilliam, J. (2007). Urban sustainability in the presence of flood and geological hazards:
The development of a GIS-based vulnerability and risk assessment methodology, Landscape and
urban planning, 83(1): 50-61.

Gatlovd, L.; Zeletidkova, M.; Purcz, P.; Diaconu, D. C.; Orfanus, T. and Kuzevi¢ova, Z. (2017).
Identification of urban flood vulnerability in eastern Slovakia by mapping the potential natural
sources of flooding-implications for territorial planning, Urbanism Architecture Constructions,
8(4): 365-376.

Ghahrudi, M.; Soltani, Sh.; Derafshi, Kh. and Noruzi, R. (2016). Vulnerability of North Tehran Water
and Wastewater Facilities to Runoff (Area One), Environmental Risk Management, No. 1.

Ghahrudi, M.; Soltani, Sh.; Derafshi, Kh. and Noruzi, R. (2018). Vulnerability of sewage and water
facilities in north of Tehran against runoff (One Abfa Area), Managing environmental hazards,
4(1).

Javadi, M.; Bagheri, M.; Vafakhah, M. Gholami, Sh. (2014). Influence of flood propagation on soil
physical properties (Case study: Delijan flood propagation, Markazi province), Watershed
Management Research Paper, No. 9.

Kienberger, S. (2012). Spatial modelling of social and economic vulnerability to floods at the district
level in Blzi, Mozambique, Natural Hazards, 64(3): 2001-2019.

Koks, E. E.; Jongman, B.; Husby, T. G. and Botzen, W. J. (2015). Combining hazard, exposure and social
vulnerability to provide lessons for flood risk management, Environmental science & policy, 47:
42-52.

Lee, G.; Choi, J. and Jun, K. S. (2017). MCDM approach for identifying urban flood vulnerability under
social environment and climate change, Journal of Coastal Research, 79(spl): 209-213.

Lee, G.; Jun, K. S. and Chung, E. S. (2013). Integrated multi-criteria flood vulnerability approach using
fuzzy TOPSIS and Delphi technique, Natural Hazards and Earth System Sciences, 13(5): 1293-
1312.

Mahmudzade, H. and Bakui, M. (2018). Flood Zoning Using Fuzzy Analysis (Case Study: Sari City),
Journal of Environmental Hazards, No. 18.



AL S e y3 M il )3 (LdS (6 iy Sy 5 639100 o8 iyl 22, ST (b))

Matyas, D. and Pelling, M. (2015). Positioning resilience for 2015: the role of resistance, incremental
adjustment and transformation in disaster risk management policy, Disasters, 39(s1): s1-s18.

Merz, B.; Kreibich, H.; Schwarze, R. and Thieken, A. (2010). Review article" Assessment of economic
flood damage”, Natural Hazards and Earth System Sciences, 10(8): 1697-1724.

Morrison, A.; Westbrook, C. J. and Noble, B. F. (2018). A review of the flood risk management
governance and resilience literature, Journal of Flood Risk Management, 11(3): 291-304.

Musavi, S.; Ahmadi, H. and Ghodusi, J. (2014). Investigation of the effects of urban development on
hydrological behavior (Sari case study), 21st National Geomatics Conference.

Radmehr, A. and Araghinejad, S. (2015). Flood vulnerability analysis by fuzzy spatial multi criteria
decision making, Water resources management, 29(12): 4427-4445.

Ran, J. and Nedovic-Budic, Z. (2016). Integrating spatial planning and flood risk management: A new
conceptual framework for the spatially integrated policy infrastructure, Computers, Environment
and Urban Systems, 57: 68-79.

Sayers, P.; Yuanyuan, L.; Galloway, G.; Penning-Rowsell, E.; Fuxin, S.; Kang, W.; ... and Le Quesne, T.
(2013). Flood risk management: A strategic approach.

Rezai, P. (2018). Determination of flood catchment area using GIS and hydraulic model (HEC-RAS)
(Case study: Goharrood River in Rasht city), Journal of Geography and Environmental Hazards,
No. 1.

Sarafi, M.; Servati, M.; Pur Musavi, M.; Derafshi, Kh. and Ghahrudi Tali, M. (2012). Flood Vulnerability
Assessment in Tehran, Rescue Research Quarterly, No. 3.

Su, H. T.; Cheung, S. H. and Lo, E. Y. M. (2018). Multi-objective optimal design for flood risk
management with resilience objectives, Stochastic Environmental Research and Risk Assessment,
32(4): 1147-1162.

Sunarharum, T. M.; Sloan, M. and Susilawati, C. (2015). Re-framing infrastructure investment decision-
making processes: a preliminary scoping study for urban flood risk management in Jakarta,
Indonesia. In The Proceedings of the 9th International Conference of the International Institute for
Infrastructure Renewal and Reconstruction (8-10 July 2013) (pp. 292-299), Queensland University
of Technology.

Uyan, M. (2013). GIS-based solar farms site selection using analytic hierarchy process (AHP) in
Karapinar region, Konya/Turkey, Renewable and Sustainable Energy Reviews, 28: 11-17.



