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Spatial Analysis of Hazardous Areas in Ardabil City
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Abstract

Inappropriate infrastructure of residential units and socioeconomic inequalities between cities and
villages have caused spatial disruption in the country's residential network and has constantly
increased their vulnerability to natural disasters. In this regard, this research attempts to zone the risk
areas of Ardebil province using fuzzy logic. The results of seismic hazard zonation show that
hazardous areas are located near faults and rocks that are resistant to earthquake. It is worth
mentioning that almost large parts of the area are located in the north and south, and in particular in
the Hir area, in a high-risk zone. Only small parts in the west are located in a low-risk area. Also,
based on the obtained map, the western and southeastern parts of the region, with features such as
steep slopes and dense waterways, show the highest degree of vulnerability due to amplitude
movements. Also, according to the map the northern region near the northwest to the west and
southeast within the Hir district, there is the most intense soil erosion. In general, the final map of
hazard zonation in the studied area indicates that parts of the northwest and southeast of the region are
in high risk zones.

Key words: Spatial Analysis, Environmental Hazards, Crisis Management, Ardabil.

* bahram_imani60@yahoo.com



% e sl 5 Ll
%&3 WWAF Ol oY oslecd 85 Ly YA JL
whagk - yale
W0 552000 9 Wd1R> alae

'l Ol gl peele bl slawg olad fdos

Ol el e hon )l Gimen ol ¢ bt sy (5 stal 5 Lol SLolead & Slayl ¢

Ol 0l S le S sl deges oKl o5 14 (55000l 1 5 Wi 05,8 SLsll o glg puy s cpees

VeR-AYA e NYRO/N 4/YF 2 5 pdey \YRO/4P/\Y id vy

oS>

e ali sy 5 s g Olo 3 po (53l = olazzl lags ool 5 (AKE S (sladaly il glacsilo
sl 0313 ol 3l At gn mb UOL Ll 3 L T g pduaand 5 otd 538 ol S s s olas Sllal 4
4l S v 1 Jusl Ok Sseeloblus bl (36 Glate Sl eslizud b 3503 xw Siash cpl oy ceed 3
Caslis b oS 5 b oS Sonp s Bues SU s 3blie das e OLES (gsies ) o sliaig 51 o] o
(g s dlad s adkie 3 ey e isn L8 S Col ol ax g s &5 las S 18 3y iy s Sl
w5l S gy s adlae o s S S slagte B ols 513 SU ksl Ry 53 s S ehise
Sl o 5l 2 Sis ol L dilae 3,8 Cpz s o8 lasisy el Cs ¢ LA e 2 pies I
A e e 0L s | latels IS 51 6 S e Ol ke oS) e laasl T 5
sk el e i 8 s 3 il G5 g 5350 B 2 U o et e s Rl s st e
daie 35 g s b ded gl i S a0 51 Sl Sldllas Gk 55 Ol bl g ol LaE S
03 513 SU st e slawg o
ol Ol e lams Dl bls (L8 ot ST glael

bahram_imani60@yahoo.com 1 s ok 55

Losong (b ylSCaly B0 5 Jussl Ol el glwsy Gblie )3 Jasme Sl bl duigy 5 obioh Olse b tags 7ok 5l as S s ool |
el 0 Ll Jos )l s o850 Il Colax



A5 DLl ¥ oyled 5 ols YA dlo (Jasee 30,400 5 5 Wi / VA

fold So iS5 Bl w4 sbeoees ol
SEleSo 5 b S il pbrals S0
Jolse 5L oIELL L e s Bl slasla
S i > W= L OSSP

(A% YY) O 5 s Sos hash oo
5 ek clbaanlp LT o Sensl sl s
A5 d (oM L CmB g Ogmen u.bjf,:
Bl W15 o cdnan 55 ol 53 5 i Ko 355
R e B RtE

e A Y4 0L 5 s lio romen
ol om0 Rl gy 3 B0 Jelse )
Olpl 2l 5 ol Candge a5 Ldw) a2
Jod 3 e blie slayl s glsl 5o e
sl ol s en s 5 IS Olsb (L
Ol bl 5 2By Candye Lal)y (pen o
b gbdol Sl ol s el fos)
a5 &S o5l sals blows gy cpl 3 o3l3g,
e e sl DL a1 ol ol
N b Gl S bl e ey
hls Gble (gioag LSCSS (p flad a8
5 wlelis 1 uele blis glaod 55 |
S Gl
e Sl bl b b g (slae ) K
Lo 8,0

Bl 53 ogmagp Bls e 05 2
S L 2 e Ll S s o sl
(@l Sel gl Sel (alSos
tas Dol s el T IS e 5 1S

! Techno-Centric Paradigm
2 Objectivist, Positivist, Determinist And Reductionist

VRV

Ol sbadliy 51 lise (b ol bl
Sl plboberl Wl g8y 5 ey b Ol
S PRTCY N K R U P SN W)
bty U 5 cab b oLl Sl 5 5,5
ol sl ol sl eds Cel QL S5 4 b
o onl o2 Ll e L 6 ey 3 | bee,
Llg5 o aS ol C s iy 5 culys b ks ol
LS (5,8 sl b syl SLOLS BT
Dl Loy ol 5 dime g O Cnlse 51
Slpooel Ses s dmes 0SLS 5 e
Ol s 5 My daliv sy e 51 Sl slaol 1S
ol l s aasoli ( Slex slaesls anS 6yl
IS L b c?ly el aas g s Sl
T 5wty 8y 4 amilS 4 e ol
e el 4l gl ) e o
Gl 0T b B e plels s
» T Gl 5 CusE e a5 sl ok
.(Battista, 2004) &l (5,5 00 il sk

s BT 5 padge Coal 4o
oSt s ol 5 ek ol bl
wh S ppo wwn ol o3 les 1S Gla sy
(XY ATVE) OLan 5 il rakax 51 e
Wi 0 b Sl So e S e 0L
i JSG & Ll oo glals DS > 5 e
A= S a sl l 5 AU Glaoks
Ll

g 6,0l ddlae e (FF VAT ule
Al

s s ol LS mos s SOES



I 7 Joaa sl Ol g mole blove sladigs oliad flow

14AY) Lapllss & 5 35l 5 ol LIS das e
Sl fagn gl ediiine ave (V440
250 slda ol bl

ol slagal (1400) 315 L bl
5 bedody 55 5L Slhsal b ea (ol bl 4
bl el &S glacsd 5l ABT L s
I Ol 1y el dad e st o o8
2385 b Ol Bl s 5l amlr S slas!
sSTG 13 g 535 OBGl L das o 5y S Jame
Shal Al lacidls 5 s by pal opl 2 pmm s b il
03 el S S bl i I S plakiag
3w sk aopd el el Al
Ol ey by plaly cci) glie pw gees
oo 1y ol sy, Clasis 5 b Shs ety
ST el gl cl Kas amels S 4SS s
das ol bide Ol bl

ol Olubdanslr oy (3L Sl-be Ssba
odol 355 4 (S o bla) &St oyl
S e opl 3 L OF NA8A S ISl S) e
w3 g Dbl a4 elorl lagaly  la e
Sy e o blie slwl Csl &S Slaanl b @

s 3 prpp Sadioan] ol dime (S
Sliowlal Y5 5 olonl slaT 3 55 4y Jyl
533 o blis Bl 3 51 MalS ol SKas oS 35
He i 5 5 S5 Sl er I3 S 0l il
oSSk OF naay F K el b bl
JECCHR [PV PR PG & SR DR PRI BCONN

2l tasn (Gl s pl s &S Sl g

8 Quarantelli
® Blakie

oY Lkl ) &S e b (s 1idd)
G ) Sopd et Cak oS ol OV
Forh e (DS Sy Jla=l L gyl
SIS leadfe Ape ap Hlanal 5 lad 8580
5 O ome 53 el Sl b5t (o]
et some s dly gl OF ladely s
BT Y0 O 5 el Y Y0y s 48
RN fﬂ;.ww) (Jases WT )0 o=
(P4 NN C05 ) S 0L slasdl 5 (AD
s cnmb Db a4 iy po S 0 55 e
5 Sl cols 5 BT 5 (S - aen) b
f@;f,ﬂo Sy amg olSle ol Lol b
(OA Y
S bl & oozl 25

Gl fass N4 5 1A claaas s
Sl o e W)y bl o s (ol bl
23S ey sl e glasy o Lo
WSt (W5 Jold) ol bln 4 oleaxl sl
e ((08AY) oY ca) K s ol
88 ol sl e L S e P
Lo S Joo Dslits Jl lazrl lapllas
580 sadsbul la el bl slaesed o
Slosl ol ks s gas, O bl
Wl 5l i ) Ghs) o 5 g pd ks
bl 0T S L oS Wl e IS olens]
T S B P B S P S v LI

! Trondheim
2 Ford

% Yamin et al
4 Wisner

® Boughton

® Stonich

" Luhmann



AP Ol ¥ oyled 5 by YA dlo (Jasee 530,000 5 5 Wl i / VY

Clad Lo 5 p3 e S5 a8 - ptlilly, 2
AT SRS RURTEN P WU (O R PR H
AYYY YooY

5 ) UGl s e el sl oo
ol el (Sl 1) OLT cls S|
ol Bl 4 e (s els b
(N4 Y 8 les ) 3 b e S s gl
L oleasl ol o anb Ol blie s (114
e GBSl B s ke UL
Yoo¥ Jopdls) das e L3 L Cou anls
ISt sl 4y jomie 5 (FO YooY (o ul K YY)
Ssd o dmsls Jseme glas Slae js IOl
D50V Y+ ¥ Oleslu)

Sap 3 U LT was e ol (1) S
a3 Ol cpal i (S5 2 1 b Sl bl
Sl e 5 olarl (ol S i
(Fr 0 & s a0l L) 5 S
(sl ddlate Zond g0

83500 53 01l e dled 3 sl Ol g
34 YA 5 plar Jsb 4235 VA 5 a5 YA
SN flil 53 5 aldlae (o 4ids 10
Sl sl Sy ool 43515 L3 o
e Sl 53 5 g mpe jiaskS YAV
Il 51 Jons) ol ok gams ige 5 (b
S T R S L
el 3 5dee S Olial @ B0 5l 5 gl nSKie

4 Trim

5 Yodmani
6 Johnson
7 Jigyasu

8 DFID

by diea S ene Ol bl elesl glaeis
Al a5 ol sl Gl e slarias Coeal

S sl s gl ol ayl saalis
Cbl; St Oy ot O3 53 b Ol bl
(bl e Sl s LSS s alie 1S,
WS sladely laodsy Olan 5wl il
Sl analr 53 ea 5wl e 1 Sl
b e 5 ol bl 4 e 55U s S
DAY (g 58) 3ilee ke 03 28 elanal
(T
o e (K551 5K

SlS AT 1 Il A5 55355 5 O sl
e lac boOsls a3l s b plbcand
VAL s 5 Ops i) Kiles S i ad (el g
LAl S e (Ks g 3 LOFA 5 TE NAAA
£ 1 b Slbbie (Y000) T Llul & bl
S als shen 4 anels 3 a5 latsly s
ol e 1S e slAels I e Lol Sl
sl el b Ol bl Sa, Shask
55 5 s s bl 5 soladl sladl
fas oS 3 e s ksl Gbla 53 Sl
T 5 e b Sl bl b el s Ll
wiliana 5 Gla, 338 3 anb Ol bl g3l
Dy on 3 e Sy G W @ axe g b= o

FE S sl () Ty B
(b Sl bl e s amls pdico
S anms p fhe Jelse a it s Sl
5 ool (o3l (S b eleaxl (oolal f3

t Anderson. and Woodrow
2 ADRC
% Twigg


http://khanehardabil.ir/file/2014/04/ARDEBIL1.jpg
http://khanehardabil.ir/file/2014/04/ARDEBIL1.jpg
http://khanehardabil.ir/file/2014/04/ARDEBIL1.jpg
http://khanehardabil.ir/file/2014/04/ARDEBIL1.jpg
http://khanehardabil.ir/file/2014/04/ARDEBIL1.jpg
http://khanehardabil.ir/file/2014/04/ARDEBIL1.jpg
http://khanehardabil.ir/file/2014/04/ARDEBIL1.jpg
http://khanehardabil.ir/file/2014/04/ARDEBIL1.jpg

MY/ Joaa sl Ol g jmole blove sladigs olid fou

A500°E S000E
1 1

SSN0E 60°0'0"E
L L

40°0°0"N
1

35°90°0"N
L

O0TN
1

25°0°0°N
f

B s o

T
400N

T
300N

T
IU0UN

T
250°0°N

6 9 12

T T
A500°E S000E

T T
S590'0"E 60°0'0"E

Wl ddlae Codge ) JSS

Sle s 5 Ghuagy Bl AS g Gl ke
3y e Joli |y Lol il e s GIS

e sl Sl slaaY i -)

Sy bl SOl LY s siud -
35

sl 5 Sl ey s S5 Y

s 458 g 5 3B S ANP o S Ll ol

SRo5 slaasl
SWlas 5355 53 ANP 581 ol ! 1 0
divs bl 5 S (532,00

Gy oedkd el Sdyy IS0 4 L dies
Sd Ll (Olie 5 e g S e
ol ol 3 b ale Lot Gl o) 55 4 o
e S b il e aals L Ol pl slass

PRIF P90
(bl mba gy Sl Rasn
S sSee bl glais, 5 Sl sl
L ol (GIS) bl i DSl i 33l 5
S8 Gl sduag glp ad; )8 4 A, ol
o 2005 g ANP L Ly iemen 5
e e i ol s ekd eslinad Ll
il glaasls 5 polie 1 S a sl lasil
S Zelgs S Ll s a4 ikl 5 05
3 pdcanl laag si0305s glaa S ea
35 a8 dalpt asie | ke Ol bl b
ANP (o S0 L Ljlas cpl (23055 4 Jsl A
(Dlilons U sl s 4 e ylopl s i antls
« (Super Decisions) (slasis Jdos Lol 3 515500 5
Slle s Sl eslinad L P G S

3..1.5_2 co“w‘)ﬁ JJL.G 6@4..:‘.2.; M LsArC GIS



A5 DLl ¥ o5led 5 by YA Jlo (asee 530,40l 5 5 Wi / N F

45l o g S5
ol kies Ll s K0S L ANP e
o jlae cev\;ﬂfw -l Wilg e els
A s bagS el G 4 2l el
slie plol e 5l a ol O35 L 5 s
Sy 58 oo amlme AHP (555 4 4l > 55
Aal) 45 Lsd o 3y e o g 53 okl s 4,

3 6):§°)€-i Lolawl M.l;-ja C)‘i‘ SR C‘JM‘
badpt 5 by oo bl (S oo
A.A::j?'-f).) LA)L:M cuju_j) L.)'i\)) Jﬁ&ﬁ;&ﬁ
ST el pobs cpl (Ll Jl 5 e V) uls
kuu}swﬁcmf@puu};&u);
Al (el

o 053 3580 5 5 s Sleslin e Sl

@ Ol AHP o o LS ANP s L5 O3y s

cd\.l?-J.A w‘ DL odel Cowd a“ w}’uﬂy L;\-r-m—’ U)j U‘j:@ f}) :\.a.m.il.a.ﬂ LB'?.J‘b )‘ ijjl.._o
Jﬁ@&ﬂ@_}\u«u}lﬂﬁy .JJ.S s lin ‘)LA)\?’MJ.:)')LA)L:M
SI9rF S N Jyd
ol b e glals O > SERS
) Y ¥ : .
X 3 . 3 ™ ) N
y % ¥ tz) 5 = S 3’ "} ‘o \33 Pannd et
-x \ - R - : .
"} D} \3\ . 3 b} "l\ “1. %
"3 35 ‘\3 ‘{3 .33) . v
Y +/0 ASERNEYA7 SRV 4 SRR VA I U VAT YA Y /7 . oy
SENCS
GOV f . Y SN N s o o . I )
VAR /Y g /Y +/¥Y . /Y0 oY . o/ /Y Y
lej>
/¥4 . YN fe Y ) . X s Vel g
Slawls
AR /0 . /Y /¥ /YA . Al /) AN /) s bla
. . v/ . o/\Y . AS4 N . v/ v/ qu)b
_ s
n/'f n/? n/Y’ n/va . n/n\ n/n\‘ ./‘f Q/Y‘ ./ﬂ . M‘j‘f‘
I
. . Y . S YA - WY 2 . 0 . oA )
A
o/ A . SYENY /$ oY Y v . SISy
ol
sl
. . o\ . oY iR E oY o/ Y Wi
O
. VY Y /¥4 YF . . N /0 A Y ol pme

s S oyls sy OBGl cpl cpl pl sl

b line) il G5l e adsl e Sl s O 52

(X503 395 Osiw a5 aS Slassig sls

33 o b S5
°}i} )‘Jﬂ .,L;;)\ u“"ij’l"jij""’ LSL‘“U‘}:M’ é‘j)b



MO/ Juaa sl Obw b juole blove slaaigs olid flows

dan ‘_;W‘ Co.>- Sl AJ‘}S)LG ZJ:M) L=
Ll el 4 el Ko Dol dacas s
5 S ) ssd e alS (Js e Sl

07 Y4 O

03 b omlie Dge jobe I aSST gl
O R PN 3,lkal ‘szba Ogw B gl
B ek I NI AR TR

dd g bl g Ml Sl OF b0

S8 oSl X Joder

ol e Slawls S ~ SER
.y \%) ¥ . .
S S S ! = . ;o
% \ — R - s .
;} 50} .\i‘\ \32 3 3) ’3\ * N A{
}3 }3 ‘\3 “3 .33) N )
Y /0 /Y AT VARG VAR AYN o/ /Y o/ . JM.f
SERSS
YO Y . NE Y Y A Y oY . N e
YV o/ /Y VAR o /YY . AN /Y , o/ /Y s
CzlSJ;-
VAR . /) AR AL A o/ . /Y Y . e g
lasls
/Y /0 ’ o /Y VALY /YA . o/ /Y o/ /Y JZJ’J Ll
. . Y . Y R s OV . o o Sk
_ %JM:M
Y Yis o/ Y . o0y 0¥ /Y o/ Yii . aal ol
T
. . o . DYA Y0 Y . ‘X . V¥
S
YN . VAV YIS R VIT- S YA EEYA )\ )\ . SISy
e
s
. . 0 . V0 SERVIT YA D o A oY A
Bt}
. ./\ ./\ ./YQ ./\/\ . . ./Y’ ./\‘ ./‘f ./\ WL‘;JZ'A)

3 ol e Ol 4 dm 3 oS g 5o
L= Li 93 Sl u.iaﬂ c..\.::l.g ails 6)“50%2:.3)'

4 s oSl o eetl adly e Sl s

1
()5
k—oo W

HOPIF O

T S P ITIBIEPE W E
S OlF & (555 i Ale e ey A e 3
olie 5 oekd LR el Lole U s e
st e ple bl gt eal OF (6 o

J_}J@W@N Qj})\.:j._’ ceJ\AI

lim w

Ir—oa



A5 DLl ¥ o led 5 ol YA Jlu (asee 30,40 5 5 Wi / V18

el P e lawls oS >~ SEE

- \%) ¥ 3 -
. ‘3) “ ’_3 N . 5
RS S (V- T - S
302w R o4 4
b - = \B’ 5 1) 1 -t. . R
Yooy Y g ) ~ R
AR AR AR AR AR AR AR AR AR AR AR Wy

SERES
Y ARG ARG ARG Y Y Y AR AR AR /Y Sl
/Y AR AR AR /Y /Y /Y /Y AR AR AR "4

Czlsja-
Y VAR VAR VAR AR AR /Y VY VY VY AR e S

Slawls
VANd AYs AYs AYs \F \F \F Aks ALd ALd AY4 ooy bl
A A A A A AV AV A A A A ool

- Ol

AR AR AR AR AR AR AR AR AR AR AR aal
N iy iy iy N N N iy X X Y JQL”S/U;M}J”
+/YY o/YY o/YY o/YY V/YY V/YY V/YY o/YY o/YY o/YY /Y ujljfx_,:

g
A A A A A A A A A A A o S
eA A A eA A A A A A A v/ q el e

L)l olg 05 dlows

-J%L_;‘ s 4 S5 slaslae 51 G 8 05 f"T > e o

(Super Decisions ,ijle 5 ;) by, sl ks 53 138 ST laslas 035 F Jyir

ANP - 2lg 055 e
o5 S5
vV oA bl
ORRYS AL m
C¥ Sxes)
AR oy
CoSY asl i
ARV o &
+.044 PSRNV
SARE) b
CAAY el
so0f o




MY/ Joaa sl Ol g jmole blove sladigs olid flou

oos: NG -
o.os3 NG
o.10c NG -
o.ooc NG o
o.113 NG -
o.062 NG -
o.101 .
o.114 NG
o.116 [N, -
o.077 NG - o=
o.o66 [NNNINEGGNEEEEE -

bl 55 (5 s Sl 55 108,50 (glajlme 035 Y IS

S b ek Sda w ar g b adlyys e e
5 sbaY il e Ol ble gdueg
RSP JEC I PN F S EV

Ao e3ls il (VW) B (F) sla I o

45@%/'\/}:3&)[.:”4\“.1&»6)@)@%}&
sl wtﬂjabﬁJSASANP )b'/\ :tIﬁj.iJ;Jo-)\
Gl ke S s W oLl S LSS 0ka

Cowd 4 b ‘-}.’,'Lé_’ f\.wL AJEJ:.A“)Ll 6)‘.\§V.h X3




AP Ol ¥ oyled 5 by YA dlo (Jaswe 305800 5 5 Wl i / VIA

v

A gy s
e o g w1 ¥ oty gl W) Y
st b

4 " e
o by W Colmssn
i & High 4663
—
poeny
Nt S L

0

wlpl S ask s

A s
et i s s ot &Y

gy
s ol e g iy
S e s oy 2

sy
0 ey
Py 5
od bl e i
e
s ATy ke oy
R

. Ve gpihe

6‘4:"" Q\Sf aa e Jﬁ

St i
PR
o) o bl

ay

0 Sy e
(o ) i
e
45 g
Rl

L P

0387 M N N
S ™

u

WA lyie

o)l G A by ¥

g
0 s
I Avemisia
7] Atemisia - Thyms.
[0 Asvagas
B Astragaius - Thymus
| Astragalus - Atemisia
1] Astragalus - onobrychis
B Fesrvca- Artomisia
B Prennial grasses.
I s

yone
HE O

0357 W 2 2
e e

Kiometers

B

o

s A S




M/ Joaa sl Ol g jmole blove sladigs olid flou

i gy
o) o e e o By a)
e
Lo
e —»
Pl g
ok W
oo
e
loss? w'an =
o - Kiometars

-
) et el s p 0 0¥

L,
EUTUEs BT

v,

iy Eo .

B s e B

W W
Iy WY

230 12 W
e ™ 700450

Lhwjéﬁ)\sm.\\ }S.u"‘

N F'.. .
} o‘oo" Kl "o
"‘ (o) o
'. J-'! oh
o siter %
v

A e
. o s Job 4
|v Lol
2 lr 0 b b
O
bt HI T
4 -
| e
‘l
LEERY

037 w'n »
e e e V) 1S

Jsl i e
Dl 5l oSere b oS Lajlne wdBl sl
(Spatial Analyst) S XLl>s ,» Distance
el Cewd 4 ok doilms
p33 W
035 iy =5 (3L Gl 5o e J1e 5l (S
o35 Lolas 51 S (ln 3l Copls Ol

Jusl Qb 3 5 d 5 s a gy

et 53 S basels 4 23055 O e
Sheslanal bals e cpl sl glaag
s L el LB (L Gl SO
S

GIS L3 36 Ghv S glwesly Gl
il odd gl 5 Sllae Jl e



A5 DLl ¥ oyled 5 by YA dlo (Jasee 30,400 5 5 Wl i / VY0

Sl s p Sl 2 35 gy e gy
LS Saion olbdaimr 5 bes Jimes Gilsm
ol Olalidio ) Vgane 353 0 ST sddanstlis
Lo S0 €558 5 Lob caas i,
B el s LOT b 5 s gls i

S Sy oa b &S e S8 s 0o
At 2Ll LL ) Sy a5 el e
okl 5 gy b gluag » BU A
L s oal 3L 305 st iS5l
Sy e a5 bl gl b
Sl cplis

ol D i, 4 by oS B P s 03
P - S SR RT3 TS VB LUl G AT S o
sl gbisl e BU Sy et SL5sl sl
PRVIEIS PRSI THTJR VW { QPN UPO
5 s Shes le s bl s g ¢ il caalele
Soles oLl Gy ol s Al b )8
exe oo Jes Slee pde AST 55 gslasl
£33 hay 03 eI Gduag ot U g
Slutigy (OBda (s 4w a s J e a el
Jgl sy G &S wuls I Lol 3 ks
I3 e B St s R s Sl el
o liss ol der il Glash S o
Sl OVAY () A2 e Ll o0 5
33 3l SWlas ddlaie 53 35 g e gdoag
it il E o S5 5 e S

NG

K3 e KK S gas Ol S pl sl
o B (el Cpis) KL 3 s e
Bonham-) 555 oo iy a5 (2316 oS oy sie)
Cogie Ol im0 C&\,JJ ¢«(Carter, 1991
5SS &S eng bl gl slulal Ol (530
bl $Seeal Gl is e J>le
ol Gl S e e 52l (MCDM)
o Sl edal s 4 slaaY 035 15055 Al e
5 edal s 4 Ol3sl oS5 ek sl
e 3 oA s i &Y 3 ANP ¢S
03 g xS Llle S L G5B e pae sl
(KU io) ot Cosle @ ax s b s ol
(Linear) L= s, 36 Cugie b 5 bolas
RGSUUN IS B AP P Lo
oo W 0

Fuzzy ) ;L Sliner Slkes @ e ol o
sy (b pl .ol 4 S &y 50 (Overlay
ol s ek (ilegsl wddS A e s &S a8,
Sl las & 5500 S b g5, e
R T N N S U0 B JURPE P s
S8 4 /A Lldie L (Gamma) LS Sles « iass
(FNY ) ol asb,

e 5 Sl Ll s ke SLsseL s
ao Sl g adae pl 1ps pd e WD 5, 5
oon OSGl ar 0 bas e w5 pleze WS
Olawascs & by a5 Jsl L5 Ay, o )b
5 oS 5 Shee 5 mlpel ol pliid



WYY 7 Joaa sl Ol b pmole blove sladigs olid flows

-~k Sy
S WL e g
S} o e My

al,
. ey e

HSE SR

v

i 2 L e
—_— oF 3 o

— T S o

Jool Ol s 5 d ) s anag AT JSS

bwsie Sl ol S Lo el oXsd e
b Sawoas 52 2pm s hnd ol 52 b S
wals Gsy ELL Wi b)) edd St
i Laslie g JalS Cope b (g SIS
Sl gk R W) L SeeS
OF dmiye 5 b o] 36 5 e
53 ol Sl (S 5 Canslie slaatls ials
3 o Qs e 4 5 4 bele e
Jolse Sl galad sl (S oS 358 00 5L (S0
SRS L e R I L s s sl
AU b S s sl s Caslis

NIt

OB IS 51 etel s 4 il il
5 b Sy baes SUks bl
Wby e s Chas ceslie L LK
ol pshs et Bl w wilie i las 8505
03 55 SU e Sl dig 3 o 8 bl
Ghle o 5w 5 oy 5 dled et n
Sl ke g sl s Gles lsos
Ll
Jeool Ol gl 55 (glaals OIS o guuag

AU bauls (IULL sl 3 gsdaze Jalye
Lyl 4 Ol Lol piege 5 Lb
(i Sl Ol e e cwlidonns
Spros P 5 adkas Ol 3 Sl e 1S5 0
ey S 0oz, Csl &S Jilse S oL



AP DLl ¥ o5led 5 by YA dlo (Jasee 530,000 5 5 Ll i / \YY

ALl g
R e et e
St ) e s iy 0

leat

L
.

e b S i
e

G Al SAS o g g
o e

R PP

no

28 7 “ 21 »
- =

-l raorretes

Jes)l Slw jgd lawls O o s ganag N0 IS

Dby Jsb 53 Lol LSS 5 e (Sop Ve
F25 5 s Gadyish (SAL s s
M a el ol a8,
Jow 3 45 L& 51 (ol 3 e s
s s ey (Son lOkab el o
oA e p s dleaml Sope L 4 i
55 leobatle @ Ol e e OF 5l cas
O 51 plaise bl pslins 48 55,5 ol S
i sy b S b Al Cel ol
e Sis Sl les g 5 5l 4 S 6L
o3 S sy 2l s Ok Ol s &S

JJ";'@

5 sl wdel Cows 4 £33 gl >
L olsaal Jod 5l abe Sy il b Ol
Olgme oo i odaze glaaal )l 5 A5 glacus
Ol 1 lasls oS > 5l b g pdiaand
Ol g (J o o gior G (i Ao o0
Liwd gHag, lash O8> s L oud o
00 K2
Juss) Ol g 53 (655 Jow suay

22 Olgee oo (SO0 K51 o b D s
Sl amzins 5 b SRl Co e a &ls s,
5w b 5 XS o 255 @3 e
s o b3S e s b sl Gbbe
ezl Ol Lls Of glacd ol 5 s Sl



MY/ Joaa sl Ol g jmole blove sladigs oliad flou

s Ly
LRI S e e
S ) e s glalisy, 2

Lat)

0 ey, W
-y

et ST o
Cowie

S A ST o iy e
R

-

D37 “ M »

== -

Joasl Obw g (655 Jow s ghuag NP IS

Juo)) Ol g 53 Julw b g huag
ol Cdd gauag sasolis (1Y) IS
Clotg 28 4y Glp ol Sl AL s
Wile Laesls glgl 51 Sbe e b odd Ol
(A G s S i slaald
ol S elil ol S 5 Ole ( B1S 5y58
Jld Jo aikie Jlod 5 el Cows & Lk
Ord oy $od= U5 Ol ,gd 02 b )8
lep DS Rl s RS Bagdoes 2
53 Ul d Ol cp eSS )l sy S
Sy od Sl gd S o @l glabns,

OV )

Jf.i'J)‘ dl.:..wj.e_.:a slalivsy, canss (\5’)J_<...L
LB A e Ol 65 e Gluag LB 51,
B gl ot Ll S e e
NG Q.xla..» s Sls o, e 3l ol
R Slls S Oliw gl s iy (slaes suee
S s babsy, V'S‘JS 2ols e slas
by e S s 300 L 81 cadhie Sliaa S
b LSJ:;-L}:...N L{.‘j‘; c-L.LLv O‘JA.A é‘f 9 é{&-
Gty LB 4 a5 Lcsle el 50
ogdome 4y bgrpe (gt b et il
(V8 IK8) cl s s



A5 DLl ¥ oyled 5 by YA Jlu (asee 530,406 5 5 Wi / \YE

- s

1

’ )
/f{\”\// -

s Gy
P sh
) Yl e By,

ﬁah\\ 357 1 n .
=S J

Jesol Ol i Sislu b hs sauag AV K3

T P I e
23 el ply skas e L1 Cumdly 5l s lamd
oFR el gl gl Sl 1 s )
/A5 A 5 Y bl Ol 5l s b L
L gl ol cole conl s 4 /4 LIS
Lo S ] 15 sy ol A28

OA JS2)

o 55 Sy T Glhgen il
BdS A e 3 &S e slaaY (ell )
FIRANLY > S Ao o ) 3 wedd g3lessls
sk b Gl sl S Klas &S 555
213 352
N ACEINES (R BT IR U B

Jdo a3 e LS5 5 ok Sl Sl

! Fuzzy Overlay



YO/ Juaa sl Obiw pgd pmole blove sladigs oliad flows

mad ¢ o
T e e )
o Gl e gy S 2

Lat,

.y, W
.-

Samioh ST s |
o O
Joal 0 bloa cla gy
[ e
-
037 1% 0 .
- -

Jus sl Ol g s Ol bl shuarg olg 25 A K3

Clblre el O tags cpl s el Jbs
S e Srotln Sle el O gl e
Slutg gsis 3l U bl Jals 5 J xS
St 1 Sl Dole Gluag Bloos 552
O s, s e 5o S 4 e ke
b gl ok 5o ble Dby elaly (15
Sl blbe Wil e Sl 5 Sl bl onl e4dll
SLLE a8 s ol w10 il e b Sl
dalgst otply cpl b oablie OT 5,0 5 cls @
55
CE S A aS e e 0L LSl lagh mls
Ol bl (glawls D8 > 5 e b Jow W3l
‘@Lﬁ eI E DN GV B W R O SSE N
5o Jled gla s Glide gla wlil il

2 G Ad Sk o Flallas Al G0 g

clalas Slises Olles 51 Lol a55, &Y
ols OLES (VA) 82 s o gtuaig (gl omnilin
P R - ] B R L S TV I VIR IGIU S !
Carstls Sl el S5 5 SO 4 b Sy
Gtz S e oSy Ko 5 358 g0 aalS Lalias
e blie 3150 3wy o3kt 035 s S5
Glalivs, 8 cul O Sl codel s 4 228
(el Ol el (B0 s 5 28 dled 5o WSl
Al 1y Jasee Ol bl iy

& 7S o
sl gllae Sl 5 Sl e
r Sl < S b 6131 Sl s iy
B e ] I (I W S VST S I
©l s Sl Sl (e Dl b Gl



A5 DLl ¥ o5led 5 ols YA Jlo (asee 550,406 5 5 Wi / VY8

c‘;ég;u ‘;jgjub;,,ﬁj L‘J/jx’} «GIS Bl ng;cﬁ L
Aok Y JL

S JOYA) O 5 s LS b
ol doe Gl 0 sy, (Ale oLl Ol
(3 dallae) by SO Sl 6,8 e b

‘;‘éﬂjjy 4(((\.“._5 QLLwJ.é.Q Lﬁt”’}) flj‘
VY ;)Lm: 4‘}4’1-”.:/‘5'4-"'//'1'.?'

2 S3PB 8 SR e OYAY) (e (e
GIS 5l sslizel Ll vty 5 glosls lislas
dldng o 03555 Al e 153,50 anlllas)
ol ST o Kiils iyl ) S GelOLL

Obw Y usls

Anderson, M. B. & P. J. Woodrow, (1989),
Rising from the ashes: development
strategies in times of disaster, Boulder:
Westview  Press/London:  Intermediate
Technology Publications.

Battista, F.; Baas, S. (2004) The Role of Local
Institutions in Reducing Vulnerability to
Recurrent  Natural Disasters and in
Sustainable  Livelihoods Development.
Consolidated Report on Case Studies and
Workshop Findings and Recommendations.
Rome: Rural Institutions and Participation
Service, Food and Agriculture Organization
(FAO)

Blaikie, P., T. Cannon, I. Davis & B. Wisner
(1994), At Risk: Natural Hazards, Peoples’
Vulnerability and Disasters, London:
Routledge.

Blaikie et al (2001), At Risk: natural hazards,
people’s  vulnerability —and  disasters,
Routledge.

Boughton, G. (1998), the community: central to
emergency risk management; Australian
Journal of Emergency Management, winter.

Bonham-Carter, G. F., (1991), Geographic
Information Systems for Geoscientists,
Modelling with GIS, Pergamon, Ontario, pp.

291-300.

slaasl @ g b ooyl b sy ple b oanslas
WS ol el (SIS a5 b S (Aesk
Sl eddol sl ity s bule i s S
L i ool 03 ) b ladol 3 05 aslo bl
el 0313 53]
:w‘&)jjé&jJQOJu\ Ol.:l.é).}
LﬁQY Lﬂc,\i‘ Coxo ') slaasOlis cjla;'- 9 sz"“\iw - T
Sl boanlis o 1) ag O ol bis 5 cos
e Slbbe luag (Slash orl s s
Glajarls (88 b Shse s cd gl

35 dalt s ghoag opl s sl

c\:..a

(YY) ‘U'.’.'U\Uu‘f ;L&.U} 9 LAJAW Soro
@)JT J.»...J Q‘J.gj 4&{,’5} Ccl? A:a:!ﬂ.u idb"fdj:

Grlcas] Lo OT4) OLKer 5 el (gilis
sl Gl 5 s g, 5s ales 5 LA
.J//{-‘" MUDU‘;EW Q/J.Ebu ‘).;LA'J u@i’v’
o6

Ol Coenl L;.ZJ_<J» \n%2d) (s ‘J’;i.u\&:;
Jl ‘Lf.b’jlw Slg 4 WOl gl s ey Glos s
NO0 &l sr.h))'\})
(B sy p ASE L s s
S S e S8 S W5 SO sSS



VYV 7 Joaa sl Ol g jmole blove sladigs olid flow

Planning,  Disaster  Prevention  and
Management, Vol. 13, No. 3, Pp. 218-225.

Trondheim R. J, (2002), Reducing Disaster
Vulnerability Through Local Knowledge
and Capacity: The Case of Earthquake prone
Rural Communities in India and Nepal,
Dr.in Thesis, Norwegian University of
Science and Technology, Faculty of
Architecture and Fine Art, Department of
Town and Regional Planning.

Twigg, John (2007), Characteristics of a
Disaster-resilient Community: A Guidance
Note, Version 1 (for field testing), for the
DFID Disaster Risk Reduction Interagency
Coordination Group.

United Nation (2004), Building Disaster
Resilient Communities: Good Practices and
Lessons Learned, A Publication of the
“Global Network of NGOs” for Disaster
Risk Reduction, Geneva.

Yamin, F., Rahman, A., and Hug, S;
“Vulnerability, Adaptation and Climate
Disasters: A Conceptual Overview”; IDS
(Institute of Development Studies) Bulletin,
36(4),

Yodmani, Sulvit (2000), Disaster Risk
Management and Vulnerability Reduction:
Protecting the Poor, Paper Presented at The
Asia and Pacific Forum on Poverty
Organized by the Asian Development Bank.

Wisner, B. (2005), Tracking Vulnerability:
History, Use, Potential and Limitations of a
Concept, Invited Keynote Address, SIDA &
Stockholm University, Research
Conference, January 12-14.

DFID (2005b), Natural Disaster and Disaster
Risk Reduction Measures: A Desk Review
of Costs and Benefits, Authors:
Environmental Resources Management

Ford, J. (2002). Vulnerability: Concepts and
Issues; A literature review of the concept of
vulnerability, its definition, and application
in studies dealing with human-environment
interactions Submitted by James Ford as
part of PhD Scholarly Field Paper For
course Geography, University of Guelph.

Hewitt, K. (1997), Interpretations of Calamity:
From the Viewpoint of Human Ecology,
Allen & Unwin, Boston, MA.

Jigyasu, Rohit. (2002), Reducing Disaster
vulnerability through local knowledge and
capacity the Case of Earthquake prone Rural
Communities in India and Nepal,
Department of Town and Regional
Planning, Trondheim.

Johnson, Jeff Dayton (2004), NATURAL
DISASTERS AND ADAPTIVE
CAPACITY, OECD DEVELOPMENT
CENTRE, Working Paper No. 237.

Quarantelli, Enrico Louis, (1998), What is a
Disaster?: Perspectives on the Question,
Psychology Press.

Stonich, S. (2000), The Human Dimensions of
Climate Change: The Political Ecology of
Vulnerability, Department of Anthropology
Environmental  Studies, University of
California.

Trim. Peter R. J (2004), an Integrative
Approach to Disaster Management and



AP Ol ¥ oyled 5 by YA dlo (Jaswe 530,800 5 5 Ll i / VYA




	Summer 2017 - 7.pdf (p.1)
	A-10-1665-1.(7)20.9.96.pdf (p.2-21)

