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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

s el a3, | bad e s el a5,y | laadse

et s S oz 515 e
e e \3 BIREP Y
S8 L 5l ddss Yo Sl Coi o513 v
Ay, 5l alob A8 e ¢
ol gle Ol 5l alusls v sAJs Sl s 0
S sle Okl alols YA b e 5 Caner oS1 5 1
Ol sladsls o515 ¥4 80 It Cme (S15 v
Rt INCCU I VWA T 5L 80 Comer (SIS A

A

Ol low 5 Sloss She 5l ahsls s 30 30l Sz oS5 q
s S 5ot Y 05 3lmly Cpmaz oS3 Ve

o Sl 3l alsls ad Jizzl &5 oS1s 1 sslas!
Srd Dl 5 Sl 5l alsls vi S 5 SIS Y
JE 5 o Sl 5l alsls Yo 03 53,0 ela o S15 Y
b ISl gl (31 A 05 53,0 O oS13 Ve
anyl o glaesle oS1 s v S5 oSV \o
oAl s 2l slamesle oS1s YA BRSO 1
B osom ol samesle (315 Y4 R PGP R \V
S 5 Ol T slaTe3le (ST 5 £ Sl sla a1y o1 5 A
(5 @85 ol g8 £ S (S \q
Fombs g eV Sl (SIS &Y S 4l o oS3 Y
Tl A TR UG NV g I e Cgmam (ST 3 Al
PV mpe e Yoo ol (ST 133 Jld Comaz 0S15 Yy

e e 9 5k slalas £0

10'(ARAS) Additive Ratio Assessment


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

Downloaded from geographical-space.iau-ahar.ac.ir at 1:47 IRST on Friday October 17th 2025

VT Sles A o jlach a,lea 9 Caes Jlow (bl o sLids sale doliluad 37

ol aites 5o 4 oS 4y S SG (s 2DS) (o 0331 45 e Collan Wb SO e Wl
ARAS sy LS o foend 1) Sl 0dd ks 055 SO 50 a5 ol Slaslne 055 5 Wil ol ST L
Sl b opl sl 4y S = Slae ot OF e s ile s 50l 5505 b el ot ilen

oSGl s eslinad ARAS (sS85 A bl (sduas; 5 4w S S o Sl 4 S n e e
e 3G iy ol el sk slgni Yods Jle s BLes 5 T aSLaslsls dhwsa "ARAS
S ol p i oS Col OF au 8 op i Sl 43S 1 2y ORIl (Sl e bmain (6 S el Sla b,
53 o bl s OLalid IS ous 1 eslinud LI sl axdls Sute Jalse 511, dhools op 2aS 5 e elye
WOl ek s 325 5 18 S5l Sl g Salens 355 oo a5 (sl (Y 5) Jsi) 315 5 iaal g o5~
i3l (6 ad bl anslis g 53 sdaliamsay g 5 4l Jeb 4 OF 31 dny 3,8 oo )50 3IUT Je
T3 2l 5T a5 g Slem el alo ) ke il @ Tk 68 5503 ol plB1 Ly IS an s
A S Gbls 5 pdicanl O 5563 ol 5 ol Ghle gl Slaesgios Lelid b W35 Sl
3G ol 68 ol el s sl A sl e g S eslasa gla S L le

S Do a esls 3 s sady el 5l eliile S el bl sy o sl Y Jsi

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
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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
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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
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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


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

