(o8 sLTpohl (63,90 andllan) 435 lae 55 48 55100 (2L

T 5o 58 s Lo A ol Sl
d‘ﬁ\ ch@-«-g-! f-L:.«JY‘vSl;- SRP S ls ‘d’.:.\.ia cl.w LR ‘C,-w.“v)@ua o)ﬁ -\

Ol Olgrge sliVlas s sms o850 ¢ anbs b 0aSCEls (e s haes 05 S HLalinl-Y

a.azmi@razi.ac.ir ¢, o &Kails slws,y s wb skl o HLisls-Y

s S>

bl et A3l o 35 DIl 35S 3 o partar 5 s s reb Sl O S 5 o feddant L Sl S
S el oo b st G (3l gt 5 St Salllas o ST b Llie s (5 el Soall a3 e
S s Sdate (Sla gy 3 ot Mo 53 (5 (508l b MBI g ol ams g3 b il e Coenl
Sl (5555 ) Sl 3 pomas ol a8l anes (GBI @Bl 2 DASSBl (i y e (MCDM) 6 lnoior
23 3 g0 ald e Ol g e OS5 il o3k B w1 Wl e Sl bbe 4 by e Dlalllae 3 (36
Gl ol s bl s i SO Ll il 05t 40 o SKae A B 3 ga (g3l |y b S asiis
2 alledal g (6,0l b Naatl o e sl 53 Ak o oeal Fl Sl A5 ot Mo s 6
en A e3lizd (GaMMa) LS 536 e 5 WLC) 35 o oS 5 Al Jde 53 3l ol ol 35 o ulie
A sl bl S el sslinad (AHP) 51 il Lo Bs 5l bajsne a305s S
et /8 500 Bl WS Slee 5 S35 ot S 5 A e 53 Jlesliad b5 Blie s o 2abiedlad
oo 5 I35 b (b 3 4 sbiks 5ol e ste oS (oSS sl Ol b oS 2y 5o
©35 ) Sllee s oslisdl (QS) CodS §game L2t il 5l 5 S (sladde Jaur 5 o byl (glaal
WLC Juts 5 +/8 /0 /¥ Gl (gls JSas Jave 5 o A 5 (slaas (QS) oS ¢ game 2t s oS 3l OLES
S Khas QS jliis & Cund WLC JUus QS e 03 50 b a4 55 Lol o o/ TV) 5 0 /AYA (/00 /0 0) 5 5w
5> kIl g 65Tl bl sl e (0 5583 5 (Sl S 4 s p5 e (s Samt 0/4 5 /0 /Y LS
5 o 5 4 3l QLS WLC Jue love 55 0 W 5 (55l0b (gluagy 428 pizma A3k s WLC Jobe ) 5 Lo
a Loy Gosl Olpn o S 5 ol I 3l Wlie 53 (6501l Ol cp it S 2ablpdal g gsr
A ed S B

o elledlul e (53 Gl WLC AHP (5,510 a5 158 055


mailto:رازیa.azmi@razi.ac.ir
mailto:رازیa.azmi@razi.ac.ir

dsds .\
Sl 5 (SL5 9250 03 S e Olpsa il bl 5w s 15 O e Sk Sl 0
JS sl e oS 550 5 Caaglie Ol b slaolertle Slal 4 gme L o 4 &S ol LS
S0l oo 5 3iS 53 il Hdi s JEW5 CulS 5 s es AS o cpre 5l Cliies 5 slal
Cond g OMD g 8l il o ) ke S e Dl blne (s 4 e 05 03 50 0] O e
bl 5 00 g sl (Al 5 Sl &S L alits e 50 ol &8 el SERVBPEICTASE
sbslascsle pn las Shas sl (6 g anw 58 S o3l Gl ) oS (650 8 bt g a5 L.l
S L 0 a a8 s el am e ol Ol 5o 315 oS Glansi )b 4 ar 5 L b slas )8 ms
338 o ol Sl 5 Il Shlest Ol 3 g 4 ol o S e sl Dl 55 e )
YooV galS ) ol SRl Jl s e3soaen GLOLS ek SWOLSE 2 (soolss R pds s JS)
A B eomen 5 i L reb GO &S 505 1 e 5 bl ol OLast 50 Sl (b L3 (VYo
Shes 8 Sl o 5l o hy o8 LS &6 a8l o gmm s udly opl s 0550 0 Ll s J 28 O
das e 0L Ol pl a5 (gluag a8 (V0 Lo ATAY SHGa 5 (> 0B) 5l o Kl s sl Sl B s,
i (A0 5o YNV GBS 5 5 0) Kl o 520 35 g 85 kot L o8 5 S8 15 SIS
S5 el a8 pdycinl Sl ol sl e aan 48 350 15 5 e eS s5) 2 Ol
Sk 50 Gyl Sees (W e 0848 T SLail 65 588) il o Catl Ll ake i
YA G ar 5 e, 68) Libe OF 55 dole 355 5 O ol e gy Lol J= 53 (Sslis 55 ol i
OLer 5 JWS) wS e el a1y ,28 o ziy S 5l dob 0o Julse adl (VA Lo
Sl 33 PO OIS e 1y Olnl Sl glebeE me 5 5ES Ay cands pl (VT e N
Sl 35 g 585 e o me 0 53,5 1A RSOl 5528 (ol pl LAY o Yerd Fealyppe)
S Gl Lt GlapslSKe (6305 e B3 (VA oo T Sl )) ol (6305 sl shazad
Gl (il gt 56 et Sldlae 3 (VA Lo AFAT (e (Ghame) 313 dalys 15 56 co
S Bl 5 o 514 S sl T e VT ) ol o T ke G (s 6
o O3Bl 300 5 Solew ctnrl (S5 Sl 53 Sanslie Sl e S el Ul S

s el 608 L3 ol J‘MW@J“ Aoy 4a g L (VY e YAy chK«A}&a)L&):J;d«

1. Birkaman

2. Sarvar & Kashani

3. Ghafory- Ashtiany
4, Hosseinzadeh

5. Rezaei

6. Jabareen



3 oiagema) Wik (gt Sroaaly 5 Sy pde Laild AL (6 e Dl ) Sl el sl
LT3 S GO -3 W VR PRIV . P v PN P WV I I A A TSR | LY IPTPCORN
L oguslob Ol5 e wg e Olpe e 3l IS Spgo 40 00 o OTAE (ks 5 e3ljpe) AL
5 S5d 3 lesmS e ol 5 Caaslie g (e ol b adlaie G SUIS 4 ) 6 (s lanih
(s3lasl ¢ olozrl Glanto 3l Sl 3I0b o3 S (07 o ATAY OLKes 5 £l 2) 5 5 bas i3
el (Vo A Ol 5 525 $a0) ol amale L IS 5 TGl (ol (Sen 3
W e s 5 0 Sl 3 e e laes S (5l Olge iz 53 ol el
L 5 g, D) conl osline Ciliss bl s el SKsb 5 elazs] Lyt 3 (S5 mlaw
Slos S 5 e o35 4 b Sl bls Ll 53 (6551t il s Lk onl BB OV o (YA
5 esbas Ao AT OKen 5 (g pa8) cnl sdd LAS @l bl S e 5 g5k a3
S Sl Slepoge uidkel 5 e 5l S b gL Sla el s Sol
Ul S e slle s K50 s (T e TV OLes 5 ) S8) cla iS
33 G50 ol (Mo YYY T S el ) el s ol Cuenl S gosTol
e d Glasiatle gl S g 26 Lol s Olupaldl sl & v o Jol plas as 4 o 2
S OLL ladleslingsloa 5 3l bl 5o see slaly plSoul (Sl T &
sl 0 Olaxtla @ oty oo Slacstlu s SUK I Cblis (gl WS (s
ol S s cpl aspaamen 5 \YAToleOUIYY winl sleliile S Ol 55 j2i , VY 35 Coetl w0 - 55 L
So31ob Ol sme bsob pl o (A3b e sl ks ol 5l adlane 5 azils 13 S ool (g5, Ol
o e 35lpe s O3ls ol Ls s pg s s Coeal 5 g8y e e 53 sesbledll g
5 S slaeshs sl 51038 eolinal 5 nlie Jts S0 S obul LS 55d 0l Sy o0l
ol 3l eslial b e ans 5l bl Sl i 53 b e gla o O3l planl 5 IS 2
Ol bl & sl gl 03 Olnl Glased G pdilesr 4l @ Ol o0 woe) (2l 53 350 Sle
Rl US55 s ey IS s Sl e w5 e Blie s pesbiedlal gl soslet
O S e 53 i saal Al 3 G a1y amile ol il o 0¥ S o Solel S L g 550
o 4S 3l Ol e Sl o eopl ol (Y Lo YT ( isuiler) wile ank Ol bl 51 3G
P g sl o e 5 Sl s () Wl) b (SLOL L allds s el il L5l s

1. Cutter
2. Pourahmad & Hatami



L;Lﬁf )J 6))\;)[; A.L...m.a (Yvu.p J"Y'cw‘) w‘ )‘J)yf 6‘0;@ w\ )‘ Q‘ uj.>=4 )b\

(Vo Yo T 50l 5 48 558) ol (05,0 5 05V (58

549 Y
Sldllas 51 Gad cpl s ol s 5 o 5 sy B Sl s 63,08 (Bl ke 5l ol ey
Clllas Jolis 55 g0 sla 1S g__),nurmt e Guls s Sledlbl 5 aesls 31 slalals 5 gsbi
o3zl a3 S plrl (gl (g 52500l sl Lo 5 oS glaz b 5 Slalllas 5 adlateys sdldplnil LS

Mjgfa oL ‘) u:"h)}:’. U'l‘ fbu‘ Lf»‘)'}‘ JJ}J Al Jg..l sl 0

l Basts (5398 paxr |
| 351 53 ol gUs;Lune dnlling 3 Lolid [
| 343550 slens Gl l 4y |

I AHP 34 “)‘*“ O AI053

GIS ;553655 b 53Lus3U 5 gaiall

AHP 1 ousl cooay sl 30 sud 53U slaasY w0y AHP ;1 ousl comay o5l 9 sl oisalb sy oy
Raster Calculator Raster Calculator
SSes b o059 sudisil slaaY G5 O35 519033 0 it SlaaY GuAG
GAMMA WLC
-~
435 Jlie
) -

oAb gl (658l ob b3l Cgr e dnl b - S
i35 (MCDM) hlas ki (5 S haal sladits T(MCDM) ojlns iy (5 S el gladile
w2dS aas 53 bl e i el (68 el slaay 551 (las pames oLl (6l Sl
SLOYEY o YA Baa 55 pwgdls) ol azils 5525 MCDM glaasl 5 53 g5 LG 1S,
Slosbse Olpe 4 ol (UK obilir slaesls Jals o8 la sl b S ol Jilos
“(GIS) il por DA (sla gt 3l o3lial b Ygoma il £33l 355 0 3L S5 (6 S rana
3,13 el Gy gl L3l oS Sledbl Cu pde 55 (959 oLl GIS (Jb- ol b sd o8 b

1. Smith

2. Forgette & Van Boening

3. Multi Criteria Decision Making
4. Wallenius

5. Geographic Information System



w5 bt o 0 Sugidl) s S G b s MCDM 5 GIS 3ls L Ol oo |y Cussdoms oyl
G sy 4 Olg e s j3s; ol alex 51l 4l 4w 5 GIS 5 o2e MCDM saxze sla 55, o
Gia 35 3l el G 5 S oLl TWLC) S5 et S5 5 TAHP) 5 alds oo
sl g,‘;;upu A Sl s Bl 3 oslol Ll i bl gl i Slisen
055 e ki gduaid Jlas Glaalds JLhgen e sAHP ) slesliad Llajlas 83055 .ol ol
SLsied G sARP (25 L G lasline (23055 =Y GIS Sl le 5 Las ;s WLC Juts Sleslinal
4 GIS i3l 5 s 55 536 (GAMMA) (LS Shas 5l aslizal b 1035 sdi3l e slaatis
A5 Sl A5 Bl s sl b)) a2k Sl O e s Jde 53 Sl eskitul L s 5 )
Slr skl 53 35S e 13 oS 5 e sise s 53 cnl @l s ssdi g oLl
ol addades Judosd Jie 5l aske 5 5 basls a0 83055 g Ol )8 Slo o5 5 ol s 5l el
a0l soslaar 5 mis 5 bty a8 Sromen 5 baslas 5 5 Laglone G 5 gy 3 3lizul (AHP)
ol o3 Sles s s sl s a8 U Expert Choice sle 5 o3aebii oyl Sl 05 5 550y 4 plul
Gotos ol 53 LAS 3055 (hid g 03 S el aaliios s OLLLL S oS el 4 a5 L J|J~é\§=f'
il 5 SIS 5 5wy i oelidmes ol Blas slemhiglas sezm 5 0l sls el

s e OLES L AHP (255 (g pedd 4 (o5 e abud bt oF IS0 il e (goliasil -

[ o5 0t o o s |

A

1 1 1 1
Se3 S-S e Pyt S e el — golazart
SEE et ! ——r | 0 staisle Feman @S13
S s —d e IS 3 alts | St st
g SP3A eas Sl 51 Al Pzl W51
wlole3) slael, 5 Al
3 S ol 31 alats
wtGes,
1]
== [ e )

AHP ui,,due.w«,g:d;lfd..b)l:s-u—YJ&i

1. Malczewski
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3. Weighted Linear Combination
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Evaluation of urban resilience against earthquakes (case study of Gharb
Islam abad)

Introduction

Earthquake is one of the most known and destructive natural disasters in the world,
especially in Iran. Based on this, the issue of assessing urban resilience against
earthquake risk, which is a relatively new concept in urban Studies and urban
planning, is very important. Therefore, it is important and necessary. to evaluate
the resilience of the city of Eslam Abad e Gharb against the risk of-an earthquake.
By giving importance to the issues raised, this necessity is felt by creating a
suitable model and using a variety of spatial and non-spatial data and performing
related analyzes in the geographic information system and most importantly by
using From the world experiences available in this field, we can reach the risk map
of Iranian cities (in this research, the resilience of the city of Islamabad-Gharb
against the risk of earthquakes has-been evaluated) against earthquakes, and in
addition to this, by preparing which isnecessary, brought this accident to a planned
process in crisis management caused by natural hazards. In this research, which
was carried out with the aim of evaluating.the resilience of the city of Eslam Abad
e Gharb against the risk of earthquake, from two models A combination of
weighted linear combination. (WLC) and fuzzy gamma operator (Gamma) was
used. Analytical Hierarchy Method (AHP) was also used to weight the variables.

Methodology

The current research is practical from the point of view of the goal and descriptive
and analytical.from the point of view. In this research, from documentary and
library studies, from the data and information of the municipality of Eslam Abad
e Gharbcity, existing reports including previous studies conducted in the region
and studies and plans carried out by the planning deputy of the governorate. Used.
In this research, which was carried out with the aim of evaluating the resilience of
the city of Islamabad-gharb against the risk of earthquakes, two integrated models
of weighted linear combination (WLC) and fuzzy gamma operator (Gamma) were
used. Analytical Hierarchy Method (AHP) was also used to weight the variables.
In order to evaluate the resilience of the city of Eslam Abad e Gharb in front of the
earthquake, using two combined models of weighted linear combination and
gamma operator with values of +,¥, +,°and +,%, maps in five classes with a very
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high level of resilience Low, low, medium, high and very high levels were
prepared. On the other hand, the results of total quality index (QS) were used to
evaluate the accuracy of the maps created by the mentioned models.

Results

In this research, in order to check the accuracy of WLC models and gamma fuzzy
operators of .Y, +,%and +,%in the preparation of earthquake resilience zoning
map, total quality index (QS) has been used. . The higher the QS.value for a zoning
model or method, the more accurate the calculations and predictions for the
resilience zoning map are. By using the QS index, in addition to.calculating the
accuracy of the calculations related to the WLC model and gamma fuzzy operators,
the QS value of each resilience class related to each of the mentioned models can
be obtained separately. and compared the accuracy and accuracy of the
calculations made for each resilience class with other resilience classes. The QS
value calculated for each of the very low, low, medium, high and very high
resilience classes related to the zoning map created by the WLC model,
respectively, +,++V, «,YAY) v oV T, YéVand ¢, Y. The QS value
corresponding to the "low" resilience class.is +,Y ¥ higher than other resilience
classes. Therefore, the calculations related to the area of the low resilience class
have been done with more precision and accuracy than other resilience classes.
The QS values of high; very high, very low and medium resilience classes are in
the next ranks. Also, the total value of quality (QS) obtained for the WLC model
is the algebraic.sum of the QS values obtained for very low, low, medium, high
and very high resilience.classes. Therefore, based on the total quality index (QS),
the accuracy.and correctness of the WLC model in the preparation of the resilience
zoning map-against the earthquake risk for the city of Islamabad-gharb has been
obtained as .+, ™)

Conclusion

By examining and comparing the WLC method and the fuzzy gamma operator in
this research, it was found that the WLC method, despite its simplicity, has a very
high efficiency and gives the power to the decision maker to determine the
importance of different factors. assign different weights. As a result of this
superiority, the result of the earthquake resilience assessment for the city of Eslam
Abad e Gharb using the WLC method has more accuracy and resolution than the
fuzzy gamma integrated model. Also, considering that the issue of location is
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largely dependent on decision-making reasoning, the WLC method is more
efficient than the gamma fuzzy operator.

Key words: earthquake, resilience, AHP, WLC, fuzzy logic, Eslam Abad e Gharb
city
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