VWV sl FA ojleds oo g S Jlo sl a2 pole (60015 Olidod 4,08
(o e S o 1369 590 axdllan) a3 yily 59 S e S391 b 2!

ANANF : s by NN callio el yo

VOO wlxbee

Oyl iy e oDl SI3T oKl (5 15 9l el o ALy (6,550 (ggzeitils 19,5L (I3
Email: n.pakru@yahoo.com
Dol g ceso sl ol5T ol8tils s a5 amly (g lare g (55l 5o 05,5 JLoliu] 1 Gamgo dutaw yao
Email: ms.moosavi@iaut.ac.ir

oS

Sl 13595 5 (YL Coodl 51 4T 39500 Hlod A o ply gm0 g G0 by oo Joeo Lo 0
odl yi3l bl 10 e 53 Bl Carex wo)d B 5l oy (31 Gl b oligSiw I gg ()
S ol 41355 5155 yiioe g3yl g 1l T 5l o e g Jgeol Lis (sl g 4l Sy 51 G
o Jlaso! Glihs g Olyad plp 0 5leyslol canl 0og byl (g5l b g3 yaobiy ol 5
Tsb 3590 Aliseo Zghw g el 53 (559Tl pgtdo .ABO oo 1,8 SFgw Ol il cai 1yl (390 ©yguy0
g3y B 09 o0 ST e 50 (55910l SAIS Slasl 1 gy (3o 45 Comsl 435 1,5 ems
4 Fuzzy AHP Joo il ooliiul b a5 adlyioe 3l w30 0y e ) alibiio 5510l b)) pol>
o Lyl 35150 31 abols «solool 35150 31 alold ¢ ol Hluro A .coannl ouids 43510 5y ol 31 Sk
Julodd sl JuS 51 alold g 5L g jew glalas I alold ol a1 abold (Lo yoe sl CodsS casl
g5l 538 say (gilw 536 @ilg 5l oslitwl b lro 1 4y by yo ar¥ augd 5l any ol 4id )5 13
il oly5yl b 4 Wd antd 2les o4y SUMLAND,GUMMA ol ,Slos i oobisul b comsl oot
0,8 OLRGl (29,5 ooy (leie @ ¢/ LB 4Y Band Collection Statistics I3l &,k 31 48,5
oogazxo 3 1Y dgus caxfllo y90 odguxo jo +/A LT (gas L ;0 AT Cawl ol susdoLis gl
6231 0b c03gazo 51 o yd BY g bawgin 591 GU LYY I Gy Jolio 50 .10 (05 3 o5 s (55910l
bl (o hlo ok (s g b5

S s ) adlaie FUZZY-AHP Jas (Ll iz Sl s «(55510b o e 521 6,05 15 319 s

S5l s 09,5 oy alg oMol SI3T oKkl (53,5 1 ghanno Okimnt g3 1)



VEY Sz FA 0jlods cpgun g o Sl cileblpir pgle (90,8 wlinind 4 5 ns

doddo

Slyee (nl 45 39,00 ot 4 G Jle IS8 5 (680 galez Syine 9 sole sladale 35 505 oo oo
Lasags cnl 5l (Ko oS Casl o0g gya05, uad b ojlsan (luss Sl g dnwgd s 10 Lol S
oyl & i dgbce b o] olgan 45 Slblie Coebs 51 )5 bl o orrabs ol bl
ST lgs g a8 955 o0 055 1y (et LI 51 (36 )l 5 sl slyz (sl 5 (lozzbgoladl
Gz st melsr )0 (srmb S S50 )d adsl Sleelluns gl feld 1) o i B yieS
SPGB s gile Jus g 0l j0 aslex ollg ialiEl 5 Sl B Ll aaslails o ST (6 pdycanl
og7s Clih @y jo wlaags pln 0 6yslol et sl @8BS 0 4 | Npslol plse oS
5 Salob GRalBl )0 s ol 5 gl 5 b ol cgolall (elaizl slacd b (6 IS 5T
Ol Jeloss 0928 5 (6,910l dlgite 4 1,50 95 e (l 5 el Lajeed 5o (5510l alisee slal plubis
ol K05 i 315 35 sl 25 0T e 5 a37pe i s lecls L e e 5
et 45 el gy e 5 ol s o LTl gl oy 5 s T s ol
05 5aST g s salys s 0 45 ol 4 dzgs b ool S 2alS 5 Slagags il 48 sl ala,
scoml zals 0,0y, ool 5l Bas &8l 5o .l Yoy oYL Coenl 5l ls Syalol am 5 s oyl
e Bl 58y lis Sliyagg 5 20 Sl b ablie sl oloig s slo bl s 5 L 0
Olye 4 5ylol wiibge ab, Jlo jo lacuakd pac g S,y a5 Lulpd o (VY YT Lie)cul
(Vepla)ogds so (Bymo Dl i g g oS Je WS |y agrlse pspio

by (>hb 5 (siyaaliyy ogllasl Condy 4y peiine o 5 peiiane j5b 4 Slodo 5 bl (e (o)
AL (Bl 4« sloime) celial slas ;)5 5 oS il 0y Coundg g oo byyye
595 S90S g b ol Sl Ll o Condy Y (650 SeST 00,28 (5,08 Sl s
5 byed 4 00)ly el Gl Jialidl jo gwlol & L3 51 6o5lae o 50 L slalad bl

Cordy 3)lse (il ;0 WS (o0 hass Al lajed jo ] Ay ey a5 ax ol calple s A5l
layeeds s pdyamsl (20l )0 F5e Jolse Sl Gal (¥ VAN g09,) el canslials (g3l 00
5y 5l ool b s s 45 aiil o s Lo g 45 el (g k5 Lo 5 U5 il 51 bl Ol Logas
ol 5 OYAY (gu50) SBlsyy f5e o8 b syl G1ol8 )0 Jsol st b 5 syl
GBS e (BB SRS el Sews 53 aied 08 )l Glge 4 (Lol )5 syaebn e
S Syaelip im0 0 )0 il il 30 il (S 50 cage GRE 5 5 &elsr 51l
mso pielS Jg S e Bk JlS sk a1 LM pl 50 Lo iyl 4z S aVole 5 oo 2]
ol Bus o5 s Gis L el gly wsppd Sliblie Lzals (V¥ STl 5 S ams

1 Resilience

2 Mitigation

3 Mitchell

4 Breke and smith



"Wy w35 0 50 Gt $y9T b (S5,

Olsie s byed Jssd b (VA ¥R o Kam g ooy 3DaisS  Soling] ot cloc s | (g5 Soass]
Olyde 5 poye plee 5o ol S lsie 4 gyl oli @ i (sl 8, a5 Gl el g az o] Jg cils |,
55 5 e D) (6 e sl e 53 5 355 aizoled e

25 65 sk Sty & Cud )9S 0p05 0 SFLS Geej 5 bl lulyd Bl a4 ol
b o Sl (2yme 0 Gblie ol cobas J5 jlas,s VIV a5 (g psb & )l (ol lges il
szl Jsl 5585 00 ()0 sl lsw £589 o 5l Gll 45 050l lsie lgE e I s igSi
Jol 5555 03 952 1y Ol pl ( Sigiss Skl b Lo o il (2)155 )0V QlSul a5 (5 )9k & ol 13 Lo
S5 D5 sa 55 olar pgms B g 45, 0 y ol oSl Slble ) 51 5 e 5 S e 515 L
aobal s pulw 0 uxdy iz b agzlee 5o (Gl wbde o (FF ATAY e 5 ol
Ml hlie 3 melsz 5 lacde sl st " lsie L) sladl Telye Sl el s paly (Aol
ol 2ol 5 Mae sl ol 8,5 s 0 YN B Y00 ol lp oSemn b gl o
35 I RS aelsr sl sse 5 SRl Cew a apl g5l ple 0 melir ondy
b ooz L5585 0 Jlod golatdl s ez 055 (2 55,5 Olsie & 43 (Ve VTSl
sald b cpaiz &b Job 5o bl 9)ls enge Iy olatdl e 5 g odgs S5 8 V00 e
oS sl @S oy slailng a0k Gaiz s Ol e 0 a5 (D 5oz sl e3g (SUjks slaal il
plosl T (555 52 loo s Lo g clo ailinlio &S 39,00 lad @ Lo o 55Uy 51 (S5 05
..bl)u;o cclae M‘ 6)51UL’ &.»09.4 “ u.»_‘>‘o).: 5)L)"‘ )‘ Ll 00

P el ey oy lasien (1) Jguz

QN ess | (MS)F5n | Ju
Vil 2 e AOA
X vig o) - FY

X A £AYYY

X i e VA
VILVII o/ p)Age

VYAN(S 59 tpo

lp a5 Cuils 68 5 slb 15 Sl 6 i Al p B e g se 1) pole imgh IS Bus
Sl e Slaiae 5 Slaal cal S 5o o) e plosl 4 asdllas 550 03500

1 Scap
2 UNISDR
3 Mayunga



VBT 5Lt PA 03l g 3 Commst JUw bl yior pole (500l liiond 4y pl 1A

s 63106 i3] dalllas 9550 00g0ms Comdg S5
@3 e lagy b po b sl Cundy L3 -
aalllas 3,50 009050 (55510l 5o (3, asliyy sloy xS 51 S ()39 (ed -

B ol 5l loassS a5 Canl sud ol Glul 5l 2yl 5 U5 o godnie lidios sabdse disej 4
G 10 " o 5yl OB il pd Slas zals " lgie bl dlie jo oY o A) SLaolS g o
Slasiay 4 4>y o5 WS oo (Brme SMugn 5 ooz o 4 Glaptars | Lot slol la s
oy o] B SLESE 5 ) g e gyslob ialial el o] ooime LSS 45t 45 Sgzge
Jolss ool 55 05290 Sloo )5 5 (4 sloasid lee bl S lie (l5ee cs ndy Gk Gl
A Olge b sty )3 (Ve O MielSy Bly widlion il S50 5 b Lajeed 55106 o 38550
sl )0 1y Gpaelin 5 SISl o d Cuge Dlegdge a4z g slol g b3l ol 5l
Lalrd )0 ceslio 5l Jolis 1) jslob aslsz 5o Jlisl wnld g anls Je byl bl
20l Giselimps 5 axbIS sl dadlng iluo,bs dasSlas gy slx! Boyb 5l sl kel
masl ! late b gl alie 1o (V- VEIBSL 5 iy aiyla o g pbae o] damsgs g Loyl ph 0ggy sli,
ol 5 Jole @l a5 jls e ©plol pogrhe by 4 " Lol glaailse 5 Jsol 5] SU S )
ogdll HInl S a5 3 15 4 830 lagatly l Slacgeme iy Sl Gl @ Gl | asllla
2 TN 5 SsiulogusS aims oo LS5 6 slodrwg 6510l 5pSeslail 6l b))
S anogi 4 sl grb il blie )3 psloli slajline Sl (b axeg” (s b slallie

W31 0 (b Sliblre blis )3 3ignl s asie (g 5y5l0b bl sl wezolr
&S gyl Gl )" Olsie b lllis po N YABIIFAS] 5 Z500 (o geze G ! 5
@l el ol s slol b)) & ol b adlas 5)50 Ay osble ply )5 s
OEy G 4l YO j0 oS (6,010l bl slolas 4 azgi b a5 aao o ylis dslllas 5l Jol>
28l Gehate (Ply g s 0,55 Vb sl ) (Brdled 5 (B0 e glacend LI
S8l Gebie (g g 5elol MalS b3l plsie 4y Comez S8 YOV -Y L (6,0 oz L 5 o
o 52 9 ol bl Ml wiile 6 Jlad 5 08 wsiz gz Sl 50 ey g 00gu 8 a8
5 ooliale W AXBLih Gionds s (651l b Commaz 15 V- VYV b bz SELS § (6 dmae cdaabsld
Vailate gz gladllae diged)s e (> 605 (5551 b Glenin” (lsie b lallis jo (VTAY) 5,00
—adlge leo 5l as @l T 5l el Lol Sldllae bt ilasls o8 jod (6,5lol Julow 4 (o8 e
Gl G gadlie cuyp 9ys0 gadie (Al ame Can ool ool slaizl glo
>l ed b ¥ aihie a8V (Sl ol 5l Grizmen il oo dihate mhaes o 1) g pdyeas] it
A ¥ adbaie o 55 1) 65510l Sl nyitin A 50 5 T (s 5 wsisloli Sliel aeS Y 5 # 5 )

1 Godschalk
2 Vale and Campanella



na W35l 50 St S3T Ol (2

G 0l (5510l (Sl (o dlS sadlie )5 oud zilae slojlae 4 Azl 5 W8S S o3
el 5 by lse b slalie ;o (VWA San g (olige al go b oyt 53 51 o8 0 Vadlaie
Ol sl Jol> @l 4 azgi b oS wilowas) ami opl @0 "5y 2 (60l slaalge g ol
Al g OB s Egezme 50 R se i a8 (V1 Zial) Sl YIVY ol 50550 50 (655l0b eSike
iy elaizl o Jlo cnl bojlad )18 ceslie DLlST Cundg 5o (559100 Bl 5l 5 55 a5 w3 lo oliel
pizs'! Olgie b lallie 5o (VY A)oolilaly 5 gaamme 0,00 51505 NS (5y5l0b 5o 1y 4y VL
Cundg a5 Wlodew; 4t cul 4 " ooyl b 160,90 aalllas Wil; g9y Sl pln 0 e sl
mop ool Cgllasl YIYY ke U doddlie ggeme j0 sl djl) 689wl 0 Juud,l jod (5,0l
ol I gime 0030 A0 mhas ) g 5eS jla 35 58 5l a5 £585 (> 50 d x5l e iz
O |y Ll 0o )0 OFI0 puitins 18 5 palions OIS gg0mme b (oIS adlio (5 ha sloaddie o0
Olsie b s2shy )0 VTVl s2 5 03ljogamme ol Jao )l 548 (55510l 5o adlie (05 350 5 0350
"5 NS (63,90 anlllae (5 y5lol slaazli Sl s k93 p pliae yo (olad gl Gheis 5 o3,
SRS 19 gl 50 Gyslol Jelw 4 (S (il o3el g abb S il Jels slaggesl b
Sgli5 5,500l gla a5l gyl Ll 4 s o 45 sk e i Lhag gl wilaisls
Ol GGk 5 St 4l ol FENVY (oSiha b 65,5100 Gl (S o5 6ysb a2 2,10 252

Syl olaisl 5 b i SO ddlaie dw 4l 4 FVTYOY (Sl b

S Flw
ol 5l egiie d s Jl ol b o @l (6390581 a0 VAVY Jlo o Sidla awgs (5 y5l0l pgeie
(VYY) ol o ool iy 5 4 bogyo 1 0,31 45 sl 00 @5L,] glgms 0355 1 8pslls 3l oy
Sy alie 4 ol Copde 5 Gileped Sl 4 (6yslol Lons 3955 45 05a3 0 )LSl gl bl 0
&lsz slml" 5 " yslol cuteas” Ml 5 pslol melir" ez plaole aldlbipe wax Siejd
aS Col (Jo g ol Wed ge ooliivl Glles glaasly g cele OYe o Jgoms Ojg0 4 " glol

CFVY oV 5 pluSa)aisS o ol (g5l s SV 525 50 gasaz 5651 lgie s o1 51 (S

b Tlgms 0392 30 (581U (sogie S0 ,S0s)

ol dan o S i dux a5 0,5 4> Jol s a4 lgi oo 1) 6550l cegpre slao Sy,
el i Uy L 4 ke STy g eaglie o Folinn] Ul

a1y 5y9lob a5 (So3eleST Slallhas 5l s y5l0l 4 S )l 0,505, 16k Blgie 4 59Tl (Ll
e Ojgo a1y (555l @0, cal el Bl Lo (ST o iy a5 LB Sl 4 S L SUls lge
s S i by o Wlgiogn w05 ke 5,505 Sl a1 4551 5 S g K5 45 DU
@ ;0B oojamile arel> az ] 5l 518 1 glalin] liase (S (0 YWY O egs 5 (Lg)ogd oo

1 Beatley & Newman



VPV 5l FA o )lods cpgun 9 S Jlw (LSl 2> pale (608 3,5 Clidioy 4 yid \Y.

Cel 2V bl s 5l anslr Sy (97 505 (0 S5 53 1) G 095 (90 Mo 2l 4 S
OF VN o gl 0,3 plastis] a5l aS el 5l LS sob; jlad wds a ,0ls

4 caSil" Glp anlr Ulg L bLT e syslol 5l obil 0,50, (i obsl Glsie 4 ol (o
Olsie 4 a8 Cel (ke Lrtal o (6,510l sl T adgl el @y S 5 jlad ule b s 5l ManidS
L 5gTol daale (O VY b (Se)ogd oo (g S ojlail i 5 bl (6l Anelr S oals Byo o
Gl San 0yl (5505 6,5l a5 (glmolr 45 I 4 el L Copndy & gy Lond CuS s )
VX VE e g ysma0ails b a ol Yool b wiS 555 bsb B po |, 6 ymiey ol

anal> cud il lgie 4y eletal (6,510l b bl jo i 0,805, cnl 13655 Olsie 4 s plob (¢
@ Wlgee J3 Sl @ ools ctSil gl 4 a5 WS o0 ol ALl IS @ g i 4 25Ty sl
0,859, (A V10 (Sl g wlolo)adl ol 5ol sgzge ase o a5 was clle @ s sl
Wad LS i 4 Cole (JSE 4 Wil e dmal> S5 a5 LaSTy (g8 S50 sl sl 4 (55 5
Lol il jlad Jole S 1) yeis aSenl gl a5 ol Ol JBpe 5ois o5 950 g0 5 Consl i
Sleie 4 g 9lol 8,500, w04l LS okl > 4 Ll sl ol 4 dxel> aS 3,5 o0 LB 0 S
09y% Az Joaily sla e 5 0 pdy o0 | pimmssST - sl D3elss g galy Scalins (g (S5 5
O X VE T gl aiS o Jsed |, bag]

638 o 97 (10 aluabs b il
lajlre & (alyd )3 (6 S peeal 1 45 (598 5 o3l wilanin Cenl (L3 (o510 aAbades Jlod a2
3 Py ool 058 o0 )8 esliiul 3550 il oo axlge ISt L) loany 3 (Sl oo (6 S e
ls Glizs ssle o (ooanie clao, )l 5l 5wy, sl ebs Jl elogi awg VAA- L
P9y ol Blios 250 lamalie Gigy AHP (og) (h905T g (glosl (39, o (VTA s ) ol
or Oy ey allge 95 LS 1) wall o slala>dle JB o> U (S peead (osthe (S
¥ e (555 e T (s e o e iS5 )l oo o IS s 515 gl 9,5 e
olas v b5, a5 gk woyls (13 ALY Al jo duglie wlide AHP G, j0 . 38lel Cad s
5500 ,eiS B blae 10 )5l G e Hlows Coedl cais lis A sae 5 g5 g0 plp Coenl caias
Slxe) & 38 Oy50 1) & pemlin 1)l (00T 32 o2l Gl 0 (MO YA ¢ Seidlo)on
) den (59t g pdydllasil g S b sl (585 om0 S 5 4 WS (o0 S50 (ks 5 BB
1y olael baid (oedle a5 ol (J )0 ol 05l o0 sled 4 w093 (lagg S Az 5 bpprea ;0 5 dagd o0
sloceyame 43,15 go0glls 556 e oy aloliy (¥ ATAS 02,8 B35l (3.3 Bnle 5 aagdios
S (5,955 50 sl Blsly ) ple )0 acgozme SIS 4y ko 51 comend ety a5 cpl el lgul (o518

1 Windle
2 Brown
3 AHP



™ W35l 50 St S3T Ol (2

5 S5 yhe G Syl polie Cupas (b )0 Cu b Cend dsgorme gle b pats SO dbasgere
) o a4z 0 Cogde g 9o oo b | pstde (nl i55 sladegore (5955 Lol S (oo Cond 50k
s Bl degarme S gae — MelS 5 — 5 &4 Sl )3 U Wl o pate o a5 o5 (nl 4 S (oo ke
S3B slaacgers (5,95 W 3l sl (VLS )5 anel> gae wo s sliis olul 4 Gl BT 45 alex
LYY AYAD <325 grams
Lo g 4yl Sledl ) wiajls a5 1) piass G 3l e 5 (b sl oo Sloosed 550 Glate
5 Golwoole Bua L g ops 08 uils Sile a0 b g Sby Lalpd 5 polae 31 colaiwl b conl ooz
5w, (Y VWA (o) asles oo oSS (50L5 0 B L g 00500 cptinmms (b (ol Fawl S
ATYAY (ot Diwl ol oolaswl 08 S job 4y gunanb 5 (g o paid ( 38 sbvodsay 0,5 NI
Ol>yo oyl Cogas Solae Gl> o 4 (Jy it sbacsere (0 lojen gac o g1 Jow jo (TY
S ST B30 ladcgazme 4)li5 j0 plyee |y > g0 (al 995 G g o g he G polie Cugde
A degorme ;8 61y OlFon 9 o b St dogazms 10 b g2 o dogerme e 1 e S0 SN 0 ) de g
VY VYA o ioge)a,S iy yai |, (1)l

VIf xEA

*ff x g A (\)‘d"‘.“)

pylx) = {

Shal Gl s oo o (0) d3e A dcgozms 5l )5 gac 2 45 5 (V) De A dcgos gac o 4 ali ()l
(G oz goz) SUM (s > o) Product (S1,:50) AND ((gloc>)) OR Sl ole Slos 4y (o518 SIS
S5y, g 00 calie ald SOk ) dads a5 LS, OR Slee o il e Lo (L) Gammayg
ool 9 a4l 3l >, Al jo Wil yao sl sl Sledbl slaay Lo blad g abl alils
S5 Al sl olas 53 o LSy b5 AND Slae 55 e o0l LmietS cnlin 5 9,5 o
—>g0 Product Sles 5,5 o 1,8 el 3blio s3> g cudils ales G )l oled 4ais 0w S
Product Slee M5, SUM Sloe Ll 0SS Js o0 Coow 45 g 00 58555 brdcgooms slacl b 0l o
<ds ¢ Product See oYL Lo conlus bowi Coz vl fo SO Cos 4y Sl B 00,5 6 g0
5 yoo O 0diS bawi L lade .ol ool a5 Gamma b a4y (6,550 Kee SUM Slae o5 L&
Joleo o LIS 5 536 oy Jolan sio GLlS 055 oo Goens Slolid S B3l 5 b 5l 5 ol Sy
G638 U Gzt (S jeb a4 (VY AYAY (168 51 85 a0 AV AYAY Glosans s jolo) cusl (550 o
p9d Al po oa¥ p Caghe wlsi Jlesl 5 eend b s b (5l (Jsl al> o sl Al o e Jols
Sz S bl o Mles Jlosl ipgw >y LY » 62 ©pS 9 G o sla e Jlosl

AVATAF ) 5 )lao)s oz gox 05 280 5 (52 030 Shae Vb Sl hows



VFeY 5l A 0 )lod cpgw 9 S Jlw (2Ll 3 pole (60 10,5 Gl &y pis YWY

Lol ol 0 )5 B Bl @ iz op 9 bloe Jelod —(dheog () 9 Soale Sl 5l iaghy (0
ARC |l338ls 5 5l oolawl b oy al> o jo .l ol pladl o as i (908 4y GlailbulS Sladllas 5l oolau!
wedge Joli 1) by il 3B wn al e ad aslsy bl sonaib 5 bay 4y 4 MAP
o 05 oo pll Small, Large, Gaussian, Near, linear ,... ,da ool 5l oolanl b g5los;l
SB sl eslaal b Y pa (y5s a5 adlbiee (olpe abede Jod anld Gl slinul b beaY (sl
oy ] (s dnslboee d AHP 5l osliiul b 5 55 oo ools (olaisl 4 1Y 51 (gikeel Jhns 2 & lalis IS
FUZZY 552 ooyl 51 ooliial b oS o (s cnesd 5 by (lwoolel 5 Gy Cales )0 55 oo aladl

ol 00 Sgaze (gl (5,510l oles adii 4 4 plasl Overlay , Raster Calculator

axlllan 8 yg0 009uz0 (8 y2o
U2 4iBs 93 g a0 YA 5 (Bod Jsb aiBo YO g az )0 F7 o canl (3,5 (b3l bl 3550 555
g immsg b bl e 7o VEe Lo a3 o] el el osds adly qusns S lcaai 5 Jlad
SriossS 18 5 angl s Jlad (B Cead o 5 ol Sl Al s 5,0 55 faskS VIA--
ool 485518 Glmly ST yseez 5 Olnl e il oz gyl VOe o g )l 18 Gl o8
S 0ghoe ASLD 55 0 SlaeS (nFSUyhS 5l (S plie 4 S oy et Jled JuS () IS
bl & Cons adlate (nl (Vb gpdy sl Gl oy e G oadlaie 5 5y 0l Jled 5l ee b
aog)l azlys (By8 Jlod p3 (Bl e slaglettle (n ek 5l (So oS (ul Sl 00l S g
adlaio Vo 4 3yl ped (6 e Dlognds (V- AYAY () en g ol5ast 5l Ja5 a4 Ve AV (ool
B ol g lailial 5 Jlol (g laibisl 4 YWAMBNY #5500 5548 &)lig 10 ol 5 (o2 5l o
JLSe YEO -+ sgu iba b ) alaie 0,8 eI oyl 4 Ll gz |y 5550 2yl VYAAIDIYD & )50
O DYAY G Lo b &l e 5 Lled pal)casl ools gl 353 10 1, 135 YIYY,# Jolas cunez 5



Yy

w35 il 58 Gt 5391l (2L

0 TE00 Lk 200 700000
3 3
g4 -2
- g g
- g
o 3 590 09 g0 Curdgo 3 - ) 3
- BS o
84 \ -8
3 = R 3
< . b <
84 ;{ R -8
g & 1 g
8 | ( R 8
g A = g
| TS \
W 2 SN
! 5 | )
s S i Ls
- L T g
S | S
g - = P S g
0 2
4 . N re
Kilometers \ 2
. Q 275 55 r 11 - 5 r r 9
68000 76000 84000 92000 100000
613000 615000 617000 619000 621000 623000
y -
% Y aaleie
s / 2
g { 8
g -~ g
g f = e
B { T g
N TR
S )
4 4
g T R g
g - N g
s N 3
< A \ Q
\ i
I8
—~ g N
g Kilometers R l‘ g v i e
- 0 075 15 3 & = W = E
§ 2 ] 7
613000 615000 617000 619000 621000 623000 S

axdlao 0 yg0 00gumo (3 LSl 2 CaxBgo (V) S

5 Sl glaas¥ 5l solaiwl b lal ¢ iags ;o solitul 050 sloasli 5l eolatul b (5,50l fpss (sl

bl s Ay unail e ol 00 Al (6 i, 4ti aggs 49 ARC MAP 53l 5 cla, sl

23 01 6138 131 0526 41 4z 5 b Y 5o sl Zoles o 45 el W35 g0 (6551 50 e sl
Cou 8 90 SUSE @ Y 51 G e aslsl o el oo adgs (558 slate 5l eoliiwl b g3 4Y (g ,5lob

DS o0 )8

&3l U Gl asls Julo

S50 odgazme p0 |, JS g cts b s 5 38 Sl o glanels Glezsle wllae :Gleisle mllas

wgyse sled 4 byl y5l0b Ghalidl jo slosle else 51 (S Gleisle wllas 050 Jolis aslllas
oo oolaiwl Small &b 5l lxe cpl (g5l (558 (gl el oo 2oLl (V) Jgaz ;0 O LY 5l jlaas (4l



VEY 5L FA o)louds (g g Coman Jlw ( oLl y2 pole (60 30,5 Olidixs 4 200 \Y¥

Sbasle @las el (V) Jgus

ool | silexsle gl
| Ly adls
Y e Sl
Y Lg}lé cdseul
¥ ):?T P Q.a—l
o Iy cus
Sl las 6 9T U 4l
£ L
1 E
Leia
Value
w High : 0.995902
§| - 00721406 |, J%E E
™" 1:30,000

Sl lo mlao 531 adds (V) I

ol ooy 205lisl (V) Jgo 7,0 45 addllas 090 009 j0 sl (pliasl coas

Al Cohss Olib (V) Jgue

st oS
| L il
v slog
¥ G5 Ll
¥ e
8 s

sals sals Liules (V)UK jo ol 51 Jol> (9,5 el 00l (6,50 ,40 SMall &b 51 55Lus3l sy

S 00



WO w35l 50 St 65910l (b3

o500 oonn 2100
- B
3 g
1 E
5 <

Value

pey High : 0.989864
£ ] N Mg
| W Low:0o0870843 | H

es 1:30,000
usooa nwo'o moo:)

il oS (53 45 (1) IS

BN MLGA )"u"‘.’.l" UT 6)3]‘-’1" PRCAY) ).o.m.u} QT g;éj.w)& J...:L: M Lu oL A= YW dw.a)‘ oL
3L slp Sl oud 4 Sla 3 Ll (FJgur g8 4 sl joe Db gl aslllas 3550 0390500

o] 00 43|)‘ (\C)JS.M; 5o UT =gy aS Cewl 00l 6)-:5")-&% Small b’t" )| G}L“’

Al CadnS ©lLL (F)Jgu

Slaiel yos
\ L 28
Y JW e
¥ JLye-ve
i Juye oYL




VT jlr FA oylocs g 3 Coma S« o2 Ldl i ple (68 )5 liions &y i s

usmlu “m:l ulu?
£ g
§ b
24 -2
: 3
eia
Value
- High : 0.989864
H X 4
§| ML Low: 0.0870643 wée,n E
™" 1:30,000
=) = e

il yos g3l aldis .(F) s

Slgi o 4 il oo s, alez 5l Sl 5 ol 35150 5 ol iolxs 5 slael (sloolKiwy! 5l alols
Ol €585 &Blse 5o ST (nl 975 45 sk @ Sl a5 Gyl b S g e 4l
S8 Glp (O)USS ols valgs pals 1) Sl slocaw! o &S A g odd Ja s gleolasl coge

el 0 (6 S0 o Linear U 5l 50 jlas cpl (g5l

Ol g 3luol Sl oS! 31 akold (5 49T Wb did
£ s
§ &
s
¥
£ E
< B
Liaty
Value
1 S— High: 1 !
H 1 [&
§) B oneo o &
% 1:30,000

Ol g Sl 35150 51 abold g3l aidis () JSCi



"Wy w5 2l 30 St 6r31 b (b

S 4 gy5lol aali8l Sole ay g jlas palS sl lgie 4 lalad ) b g e slalas | alols
ol oo oslawl Linear &b ;|
ap3 o olas 1) (65910l (p ke g (6y9l0l cpytin Y aS ol 1B Y g lae ool (5B 35

(F)Jss

34 9 o S 31 4ol 5557 b 4l

§ E
] §
< <

Ll

Value
i [ High : 1 i
I %} E
| Low: 0 W 2

I 1:30,000

30 g e slalAd 31 alold o351 alds (Pl

o o ale Sapisn s & o3g00me Slias (sla oS ) Sy 2y e Jlad oS 55 5 el
dfdawi J.«o‘ u.»‘ d.‘>La.u el 0auis wLC) wL.o 6)9.‘0 a axJlas 0)9.4 oésm )d L(b)‘.«.u 9 ol )b

e a sl sl ilene lsie & bS5l alols 1 gy walss alils g8y s 0 4 St
sl oo oolizul Linear wbs 5 Loty ol sile 638 slp ol yign bl iy 4z, alols a5 o5, o

e alimde (VIS 55 olgs oo 1) O] (29,5 &5
S Sl v Blie jo adlie B |y 6yslol e Va8 o)l B Y 5 e o gl lade

o 6)51“.-’['.’.



VPY 5lap FA 0 )lod s 5 Canmay JLu o bl pir pole (901,18 iz &y i A

JuS 3 aholb 5 59T b 4

£ §
g 5
{] H
g §

lﬁh‘)

Value

) High : 1
o N i
< W <

w“?” 1:30,000

o 31 alols g3 adais (V) S

plydydsshalhs o L 5lan gle, olael g adss o ol 25 bl b ¢ plee z Lol plas 5l alold
alols yioghy cpl ;0 058 oo ob (603585 (lgie b S (6,08 <L jo ol yides lie 315 ko oge
o Gile 638 sl el ad 6550 x5l o Sse slagasly I (S plsie 4 Lol plae

RO PR W 45‘)| N Jiu 5o QT ‘5.’>5J.‘> 9 Sl 00l solacwl Linear b:t; )‘ ua?l.w

515000 618000 621000

i e
g - §
Reg
N
Sk
N _.-_ii;,‘s’am:
e CNEBER
‘M') sy =Sk F
Value a
i -ngh 1 i
SEREE ‘?’ 1:30,000

Pl 3l abold 6308 ads L(A) JSCi



wa w35 il 50 e $y9T b (S5

a5 35 57y 64 Dlingad 5 Slagsll CIB o s n)l5 51 (S s el 40 il 35T 5l alols
Log i e sloelliw! 4 lgise lagl alox 51wl ool Wlgige shs 5 gl ddlge 5o
ol Jelos sl 005 culey slo )5 (nl 4 barye mali sl 0¥ 55 o)l g I8 slaolSy
0 ol g sl o oalitol Linear (o3 als jl b sysll o] il s abais ) lag s,

g g0 0y (VIS jo angs LJB

615000 618000 621000
L 1 1

4216000
L
T

4216000

Lial

Value

memm High: 1
g N Fs
2 R
¥ M ow:0 \'«J}‘»h 3

5 1:30,000
(IMD’G NMID tzmo:l

15 ol 35150 31 alold o3l aidis .(A) Jsis

AHP 5l oalistn! b b )Lixo (39 dmmlino

Skl ljlre a4y Glulils )5 ol las 51 ool b ool 00 IS0 o jlre (o )0 lalugll i j5laie &
5795 demlin 5l oolainl b o > o jo cenl odlys Gioled a4y g e yle B o aS b ool ALY
2 5039790 polic 5l S0 o 4 a5y e 35800 aTine Jlre 8 (339 (5l pe aheds Jlos ald
Ol J510 50 a8 cunl (L285 Gliee bl &Y (] )3 35290 (ST Y o adisy Jlre Grizren 5 4Y
Sl g5 Cambios Senl anlp (nl jo dzg BB 4SS .OF) D) (S g o)l adls 4
Oy ol co Joud BB g cawl oo 05l o/ AV Lol gy aS all /)l jieS



VY 5Lt PA 03los cpgms 3 Cammst JUw atlidlyior poke (50 )15 lindiond 4y 5 12

=95 4 lio w ylo .(B)Jgu

039 < R R L
o ““"”:}’5 ] st “:‘f ;’:;L iy yos ";f o “9:':3 5 loxo
DARAN q \ \ % o Y Y \ 3L slad
< IYOO) ) 4 4 o o Y \ S IvY e
NiYas s 4 o 0 Y | .Y Yy S 51 alols
<[+ AYY I o o Y \ - IvY -I¥ .Y [Fgees
- [-0\F I Y Y ) Nins -IY -I¥ <IVEY ele
Sl le
[+YY Al Y \ - IvY .Y -I¥ SINEY |-V ayl Cuis
< [-YYE ¥ \ .Yy - IvY .Y <V EY SIVEY | eIVEY &3lal 351 50
<[+\¥4 | .Y -y Al - ¥ ARAT AN AN 15 ol 35150
. CR=0.081

oY 0 4Y a9 Raster Calculator f50 51 eslawl b g AHP 5leslatnl b aY jo 59 zl5eul 5l am

F, = Weu(xi)

(V) abal) 098 o0 Jloel abogs o

(V) akl,

Sibse Y 5l plas” jo 556 b UXT g AHP (slajLs 51 S 5o (359 W38 jlasye a0 FX (] o oS
a5 4 Gamma, SUM, AND sla Sles 5l oolaiwl b bagyjs Jlesl o (g5lws8 5l o (A YAY:OY ( 515:3)




AR

w33l 53 (S e (581l (2U 3,

st oo

AND 102 b 5557 6 4ids

3 R K
Laia
Value
o Hich: 0133042
H Ea Low:0 e §
“th 1:30,000
T e e g ™ rr
e g s
...............
ooh Gl Rhos b 55T Wl 4l
i i 4
3 iy s
L H
Lialy Loiaty
Value Value
— o -
i ] N i N 5
IR w#h §o3| “'JF"“ §
g 1:30,000 : 1:30,000
y. 8 a ) e rTS

6B b Xlos 3l folo 29,5 lradds (Vo) o

Jedos 5l oolawl b aS” el ools &Il 1) cols (29,5 wiles ol 51 plaS o ol oo alamde a5 4isS ylon
Lol 0ol Qb ol add leie @ ¢/ LT Slee 5| Jol> azas Band Collection Statistics

ol osd Gl glatie Oiae 4 mls U cl sl Sl 4l gunaids a4 pladl coles jo (V) S

Bgd o0 0y (VV)JSS o wlab 58w



VEY 5lee FA o)los cpguw g Coman Jlw (Ll y2 pole (60 )5 Olidixs 4 200 1wy

osl b slik
30.00
25.00
20.00
S? 15.00
10.00
5.00 '

0.00

= o e sk sk

Mol 979 16.14 22.60 29.97 21.50

03guze 33 (5,91 Wb Wlib loges (1)) IS

61 500‘0 G'Sm)lﬂ 621 ﬁﬂlﬂ

24 -8
2 8
& b
g g
2. e
$ $
g g
In’.M,

' o5 ke osl S
H_:_‘F‘ oS sl

ﬂ o g 550 U N
' b5 gosl i )
" RN w‘?ﬂ 1:30,000

T T T
615000 618000 621000

31 SU (o ld Al (1) S

4212000
1
T

4212000

wloy pd b ) dibis 6y5l0b byl 4 (slojluyed g lojle Jlxe VI eolinil b (aghy ol 5o
pladl ol aY a4 Gamma 0.9 Slee jl ooliiwl b a5 conl oog FUZZY AHP colaiul 8,50 b9, O
505 e 6,9l l ogume JITYE sgam 4 cuul (pl Silas ol 4 gunaids 1 ol bl
Lo 1y ol s 5 0L5 6,510l sog0mme 5l duoy0 BY 5 lawgio 5,510l VY 51 i blie jo aijls oS
5 g yd b 5l it llwnd ol .l 0,95 0 ol )5l sogame (B0 sladend abb o



WY W35l 50 St SsT ol (b

0uds (5,510l (LalS crge sl (ul 5 sl 00ls sl 955 50 1) Gy e ediandle SSL 5l iy
AHP 5 o5l gy 90 il Lol ogai oolitul (6,510l s 6lp Olien |y (il (slohs; e
S Spee YTy el 285 gy nl pd w8 SIS 4 bty (neele S Se Olse 4 Wl
251y AHP 15 ,5S5e s, 59 S 5 5l oolisiul 93,5 Ceulio 5 g 5,5 sl 44 e 5500
2 gye 3 Se GRS )3 Gl g S o0 Bibn ) G ple o laglad Coalad pus (3,5 Ll
e 4 S peal Sl cenlin (2B9) 9y0nl 5l 0pS (o0 S Ty polie I lesgaste (g anlie
e (5,51l axlllas 8 50 00gate Al (g Baiod gl bl jr ol o Lol aS aisSiles 05, oo
a5 CaS lgi oo uizred Oged odalive (VWAY) loeus 12 ¢ 08ljogamme Gudod [0 lgi oo |y cpl a5 0)ls 1)
5 ol 3550 55510l (lad kv (gl conlio (o)l Blsie 4 Wil o o) lmediz (6 S el Slo S,
£S5 ol g 5 OV 5es 5 6yl (VFAV) o San 5 (snmaysr liios o5 0,18 |5 ooliel
5 oarass S0 (sile i g3l lin lp ool Gl 5 Cumez (538l5, GIRI s wST
OB Slik g ele S slag b B e il slacils CuSS dgdoe SEe |) Sras
@ 4z poil dagnyaely )3 Sl slamblly Glag DS o dagnyaely o e Sleloiz]
ST 5 5T b lelaznl sl L] s gals 0SB 3loico 6y5p5 |y dome 5 23 4¢3 Laladl
Sl oleladl gl osjlo oo (Lad b 1) Vb 4 ol 5 (S5 > £955 Egdge cnl a0 )3 (dome Sdgo 1

DS 0 S e o o ) Gloitle Lilss (55 b Sl (3500

&L
snsr! (6 il (giladoo (VYAF) (Lo b (55, Lbss 1o« GlaS 5 (sdamms temuins al5in>]
Srytelip asbilad GIS 581 ol g (o0 abudo Sl w8 51 oolistwl b dl3ly w2 50 Loy

XY=V () gl dibaie g (o0 drss

a5 S 105 S g ] GRS 50 (55w e (5 (VTVF) o (500

Ol has s a2 gi b (6068 w03 6301 L3 OT) Gl (B o teslonl (Lo oo o0y 3]
VY-AZ (Y el 5 5l ey bamo sla gl (Ve allaio F dao 16 590 diged) 4135
LG a1 Pl (Dbl YW Sds soljinm aile (sd hog thojhemme (goomma)y
VE= 0P e syl 2ldlar sloiagsy Ay (orumb oyblio ply )0 32y el O (JFl>
20

Copde (31958 (53 A8 gzme 30 (S8l Ol (ud b Gl (\WAF) i (oo tela g ol
VY-AF (AF ool

A Ol (b S (Sl amians Gblo S Uil LV TYAY) sesme (LS5 s taldlipl 6 lg 5o (ool
(NO Gl Ol 5 @0 Sliios aslilad (2156l s ko Glp G BR1)) 0500 S 5,2, (9,
YYV-YF)



VP 5le FA 0 )lods cpgmwr 9 Comn Jlw o 2 LSl 3o pole (60 0,5 Wlidiod & pis "W

Ol 455 (5 e Yl &3 a2 g8 b o3 (oo 1 (LU (639 3y el GBS (VYA Lo jaazme (5350
RATE 2 ) PUNPSIMPN I

S S92 50 (551 ST (60551 b Sy o ogany 939 31 Juo 2l (VYAY) &l (55 ¢ catas,
b Co 3 o8l wlaol oaSiils (bl iz and, )| wlid) S ads Ll w515

.63 Bl (\YAP) o) w,8 LBy,

aab ohl 638 8l 5 b 3 eoliiul b (I3 OYE O (S 6l ol sy Judod . (VWAR) e ¢ oodl
ok a5 olR23Is cpple auStils i plis IS

-t 30 AHP/FUZZY 3—sdi Jow 80,5 .(\YAYF) 0 i (gleds sy o0 0 cgim] ()l ¢l (5 )lao
AY-AY 1)) (5390538 905550 o dolilad . o8 g 41385 s Doms iy ol oo y2 b
P9 1 Llno 4iged) s s 2195 SIS (68Tl (mius ((VTAY) (rmo 5500 tailows co0lle
NNl (g lons 4y 85 (o8 e V lilaio

aiges a3y Jilio )0 (6,4 (5391 U (g sl g i (VYA )aly ( ST prual ¢ oLl e s i
FO-£0 ) . Jae Ol bl 5 Ll i 4y 5 .01 a3l @blv g Judyl w6390

Slal Judoxi' 9 (b3l (VVAY) (e s S s evorme (bl s edomme 0l (5 Lo joemme o il o33
FYXYNA Lo (sl i 5 50 il oS (559700 (sloadlgo g

SLp ol 0SB b (65 drugi it LUK (I TAT) aabld (55,055 Slals sl e o 1528
5999850555 anliladss (3 529 p1 L poed 169 590 axIla0)AHP/ (G516 (bl Juko j ool b (oambo
FO-5+ DV ol gop,8

3 5 e ST aer 5 g lmeniay prmmal Jolod 9 (b8l i Oledbl dlol (VTAD) Sk« (Snirlle
Oy 0T (gl e

39 923k Sbno (6 e (2195 SIS — (S5 58 (59T DU ki (VYA ) skten @32 (o b0
ezl oolel eVlie ( oLdlir pole 50,8 lihod a5 .l ) paels andllao 3590 I35 £989 (o)
39 SR GO9I (53910l oo (L35 VTR0 oo ( by, Sl tage @0 (s Geome
N YNV OO s bl olad Jlow a5 .oyl e :anlllae 8590 435 0 ybolie il
15990 axlllan 41315 £589 s yily 30 (5 e S 81U Gmins (1YA9) jiol osliltly Lo yule (saamme
MITYAYE (DA ey 1 slo gty Sy s

6ol » ol 0 (2Luad Cgldi omiww 9 (2L 355 (VA gt (lizrmn 12 (s c03l50 50500
oolel &Ylie ¢ oLl i pole (60,15 Sliniod 185 . 39 g WS (6 590 axdllao . 5551 Ob GbdasLis
Ll

el ol ol sy Sllali gl s g3l e 9 et b 50 (FYUe (VTAY) oy i3

Ol oBasls ol el ol 5 pg0 Ol ildas §8 Gl (ped ol (\YAY) jsaio  wge

TV oVA VY Sl Sodg 2l e S (551 Blaio (VYAD) 55540 y50 (595



Wa W35l 50 St S3T Ol (2

053 ) 2l 2 30 G20 (5391 O yliwe 38 (L8151 6325 (S35 ol Shamiew (1YA0) pledl c(sola
e oA 6 el sy 4elip 9 Ldlaz bl (oulid )1 46l (LG ola jed (6990 anlliae

Beatley, T., & Newman, P. (2013). Biophilic cities are sustainable, resilient cities.
Sustainability, 5(8): 3328-3345.

Brown, K. (2014). Global environmental change 1A social turn for resilience? Progress in
Human Geography, 38: 107-117.

Godschalk, D. (2003). Urban Hazard Mitigation: Creating Resilient Cities. Natural
Hazard Review: 136-144.

Harifi, A., & Yamagata, Y. (2014). Resilient urban planning: Major principles and
criteria. Energy Procedia, 61: 1491-1495.

Kusumastuti, R. D. et al. (2014). Developing a resilience index towards natural disasters
in Indonesia. International Journal of disaster Risk Reduction, 10: 327-324 (Developing a
resilience index towards natural disasters in Indonesia).

Madhuri, H. R., & Tewari, P. k. (2014). Livelihood vulnerability index analysis: an
approach to study vulnerability in the context of Bihar. Original research. Jamba: Journal
of Disaster Risk Studies, 6(1): 1-13.

Matyas, D., & Pelling, M. (2015). Positioning resilience for 2015: the role of resistance,
incremental adjustment and transformation in disaster risk management policy.
Disasters, 39: 1-18.

Mayunga J. S (2007). Understanding and Applying the Concept of Community Disaster
Resilience: A Capital-based Approach. A draft Working Paper Prepared for the Summer
Academy for Social Vulnerability and Resilience Building: 22 - 28.

Mc Entire, D. A., Fuller, C., & Weber, R. (2002). A Comparison Disaster Paradigm: the
search for a Holistic policy. Public Administration review, 62(3): 267-281.

Mitchel, T., & Harris, K. (2012). Resilience; a risk management approach. Background
note, ODI.

Vale, L. J., & Campanella, T. J. (2005). The resilient city: Trauma, recovery, and
remembrance.

Windle, G. (2011). What is resilience? A review and concept analysis. Reviews in Clinical
Gerontology, 21: 152-169.



