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Figure 1: Geographical location of the study area
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Table 1- Functional components and indicators in the vulnerability caused by the earthquake of Kermanshah metropolis from the
point of view of experts
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Table 2- Prioritization of the areas of Kermanshah city in terms of vulnerability to earthquakes, qualitative data
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Table 3- Decision matrix
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Table 4- Scaleless matrix

A il Y ailais " il 0 aikie § aikie ¥ aikie Y il HER g
N e /e N N A A YaS b
AV /4 Y /19 AV /04 /e Y sslal
AV e VAT A Y A A Y el
VAT /e AT Y AT /e /4 A sl

050 ool o e Sle =0 s

Table 5- Balanced scale-free matrix
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Table 6- The sum of the values of each column of Table 5, which are called Si, and the value of the optimization function of the
option is called i
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Table 7- Degree of usefulness (desirability of options)
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Figure 2: Ranking the municipal areas of Kermanshah against earthquake vulnerability using the model ARAS
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Table 8- The area of the periodic development of the city of Kermanshah

dops | S ey e il Calee | e te e pa Ll Gl | S b el |0 LR el )95
@A 4 0900 P
YV £1/40) IAREAEFANE £V/v0 IARE-ARFANEAS e
(VARS Y£/144 YE£14A4/0YA qo/Yo oYorg/\0TA \Yeo
+/Y4 YY/AYY YYAYYVY/ALE AN/ A AATVYVV/ANY \YE
VY A0/00+ A00O+Y/AAE VAY/AY VAYAYA VAR \Yoo
AR VEa/van VE+Va04/A0V YYL/EY TYLEYE /ALY \YYe.
Y /AY av/Ee AV EYA/ATY IARVIAY Y1 0Va/YVY \YYo
/XY Yo/04¢ AL LA VAR Lov Loviyo/rvy A
/Y VeE/YYO Vv EYYEA/VAN [RAVAR 0\ YATo/V 08 \YYo
\/AL Yeo/fy ARE A\ CVAR R VAV/eY VAV YYO/YAY \Yee

Vy/or Y YAA/AYY Y YAAQYYVY/AOY VAL /oY VAL O¥Y 1 /6 Y PV
VoAt YYE/A0 YYYEIA0 /YT Ad0/YY A4+ 0T VO

/Y A+ O/VEA Y£161Va8/AN0 avy /¥ AVY S TE L /EA

T/ V£16/1V4 1V VVE/08 V\\VEoiYe/ro

Vefes VVIVE/08 8

Bl &_5|j.>r_$‘ 4>y J<JL:J S ol Ol SosS 9 u&w:-‘ f}l& ‘&'1)2'9 rj.k:« 2 odes tj.@.u &.: &jf-j
5 Cu e bl bl sl 5l Camer 5 Gl 4 b e & sl Ol Jlas a3 0l sloul Sl
S5 eslanal davl s ol (gols g B8t Gble a0 bg o Jad ol Gl ol ol sliile S Oliasl (63 a0l
I ik oL Hel 'Vﬂj|°ﬂg5‘ Comlons p3lis wax 5L i bl u_.j]:j ool dewlme 4 J gl

o I p b oS b o Py S o515 iy IS ol Sl ailae a0 g Sl SIS e


http://geographical-space.iau-ahar.ac.ir/article-1-4027-en.html

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31 ]

VEOY s AD o lad« alea 9 S Jlo « alidl o (sLidd sale dsliluad VY4

sybp o Jol= LN(PI) 5Pl s fols g seme 514 ol 0 5L sl H i il el LB

S e LN (8) e 5 03,58 5 (ST [ (S5 ans Sl o Sake 2l LN (8) b i o

Gb d e3lsg, el 64 el B A, 3L i LN (8) luis JIH Lluie S col g6 0kl

S way Sl e 4 A Ho e pay ul 5« H=2.037 5 LN (8)=2.079 &5 1 o s

Wl 031355 (6t A g5 o kS| Ad 5 s ol 5 el O 4 S Sl 5 5SS bl tol S
olzile S ed W8 A bl s 5T o) dewloes =8 Jor

Table 9- Calculation of entropy value of 8 regions of Kermanshah city
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Table 10- Summary of historical and physical-spatial developments of Kermanshah metropolis in different periods of time
References: (Maleki, 2021: 162)
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Table 11- Population, area and per capita in the first period of 1781-1921
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Figure 3: Periodic development of Kermanshah metropolis
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Abstract

The location of the country on the earthquake belt and the issue of earthquake crisis control, by looking at the
statistics and recorded records of past and contemporary environmental threats, the fact is revealed that the
current crisis management cannot alone be able to deal with the destructive effects of disasters in order to
prevent the effects are destructive to vital and sensitive centers and human resources, therefore, it is necessary to
apply the principles and criteria of passive defense, which can help to complete the defense chain effectively and
significantly. Earthquake is a natural and often destructive phenomenon and event which has received little
attention in the urban planning of the country. Most existing studies on reducing damages caused by earthquakes
have been around building construction methods to increase the building's resistance against earthquakes. The
main focus of the present study is investigating passive earthquake defense in Kermanshah city. According to the
goal and in order to identify vulnerable areas against earthquakes, 45 components were identified in the form of
4 natural, physical, social and economic indicators and were investigated with the Aras model. During this
research, in parallel with the basic investigations and presentation of theoretical foundations related to the
research topic, a panel of experts was formed, and their opinions were collected in the form of a database in Arc
GIS software. In addition to earthquake risk zoning, vulnerable spatial and physical development periods were
presented based on specific passive defense principles and appropriate solutions to improve the current situation.
The research results showed that Regions 8, 4, 1, and 6 have the least vulnerability and Regions 7 and 5.
Moreover, 3 and 2 are the most vulnerable.

Keywords: Passive Defense, Holdern, Shannon Entropy, Aras, Physio-Spatial Development, Earthquake,
Kermanshah Metropolitan
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