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different places in accordance with political-economic conditions. This has caused
the physical development of the city to undergo changes in different historical
periods. This article examines the directions of physical development with Holdren
and entropy models using the Geographic Information System (GIS) and the Arc
Map software in the metropolis of Tabriz as a historical and earthquake-prone city.
Previous research has focused more on city zoning and sometimes planning the land
Keywords: use system in accordance with urban development programs; other layers that cause
Passive defense, Earthquake | Physical development have not been considered. The present study seeks to examine
evaluation, Municipal areas, the factors affecting the cyclical development of the city and control earthquake
Metropolitan area of Tabriz damage in accordance with passive defense considerations. According to the results,
historical events, commercial issues, and the occurrence of the imposed war have had
some effects on the physical growth of the city, despite the occurrence of numerous
earthquakes in the past, endangering the areas crossed by fault lines. In this regard,
there is a need to monitor and formulate programs to strengthen buildings, develop
open and green spaces, transfer conflicting uses, and expand the road network. These
fundamental solutions can reduce earthquake damage with an emphasis on the
passive defense considerations in these areas (dense, historical, marginal, and
industrial areas of the city, including districts 1, 10, 4, 5 and, to some extent, districts
9, 6, and 3).
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Extended Abstract

1. Introduction

Because of capital accumulation and high population density in cities and their size compared to other
settlements, forecasts for 2030 suggest that they will suffer more injuries in the future. About 6 of 8.1 billion
people on the earth will settle in cities, and about two third of them will live in big cities. Many of these big
cities will be built in the context of development processes. The body of cities and their population are exposed
to risks and injuries from natural disasters. On average, an earthquake of with a magnitude of 6 degrees every
year and a magnitude of 7 degrees every 10 years occurs in Iran. Some urban areas suffer serious injuries, which
denotes the need to implement a crisis plan. Today in the area of high risks, non-operational defensive principles
are practiced to mitigate risks and optimally guide the essential urban development plans. Tabriz metropolitan
area has been the center of settlement and communication and the demographic pole of the northwestern region
of the country since ancient times. The city owes this position to its demographic features, which makes
earthquakes vulnerability analysis inevitable. The present article aims to a) examine the risk and vulnerability of
municipal areas to facilitate the identification of the crisis area in Tabriz metropolitan, b) examine vulnerability
of municipal areas of Tabriz in proportion to location of the fault lines and how much vulnerability matches
reality and c) analyze the correspondence of the output results of the models with each other and the reasons for
the vulnerability and less vulnerability of municipal Tabriz areas by providing non-municipal defensive
solutions.

2. Research Methodology

The present study is descriptive-analytical in terms of method. It deals with physical, social and economic
indicators in accordance with the objectives and principles of the non-operational urban defense. These
components are associated with subgroup indicators (population in 2015 and fault lines) and used as input data
for models. Also, opinions of experienced teachers are considered in planning. The data were extracted
qualitatively and quantitatively, and the output of surveying Tabriz was analyzed based on the maps obtained to
compare the urban areas in terms of physical development.

3. Results and discussion

Based on the linear allocation matrix, we conclude Districts 2, 3, 4, 7, 6, 8,1, 5, 9, and 10 in Tabriz Metropolis
rank first to tenth in terms of vulnerability. Also, the results of the total weight analysis showed that the highest
value ranks first and the lowest value ranks last. This is proportional to the output of the model of District 2 of
Tabriz in the first place and Districts 3 4 and 7 in the second place, Districts 6 and 8 ranking third, Districts 1, 5
and 9 ranking fourth, and District 10 with the highest vulnerability in the fifth place.

4. Conclusion

In this article, the passive defense and earthquake risk assessment in urban centers were studied using the
techniques of linear allocation, total weight, and classification. Districts 2, 3,4, 7, 6, 8, 1, 5, 9, and 10 In Tabriz
City ranked from first to tenth in terms of vulnerability to earthquakes. Also the results of weighting and ranking
indicates the highest value is ranked first and the lowest value in last place. This is proportional to the output of
the model; District 2 in Tabriz was in the first place, and District 10 was the last. So, it requires appropriate urban
development projects with a focus on the strengths and weaknesses, opportunities and threats of each municipal
area with regard to the distribution of users who are involved in risk control and vulnerability reduction. There
is also a need for the development of non-functional and multi-purpose spaces and the change of land use,
especially in high-risk areas adjacent to faults.
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MODEL:
Min

=0.26*al1+0.17*a2+0.57*a7+0.74*b1+0.26*b2+0.57*c2+0.14*c3+0.17*c5+0.12*c6+0.57*d3+0.17*d6+0.12*d7
+0.17*¢2+0.12*¢3+0.14*¢4+0.57*¢8+0.71*f5+0.17*f7+0.12*f8+0.57*g4+0.14*g6+0.17*g8+0.12*g9
+0.12*h4+0.57*h6+0.14*n7+0.17*h9+0.17*i3+0.12*i5+0.14*i8+0.57*i9+1*j10;
S.t
+al+ad+a7=+ 1,
+bl+b2=+1;
+c2+¢c3+c5+c6=+1;
+d3+d6+d7= +1;
+e2+e3+e4+e8= +1;
+f5+f7+f8=+1;
+g4+g6+g8+g9=+1,;
+h4+h6+h7+h9=+1,
+i3+i5+i8+i9=+1;
+j10=+1;
+al+bl=+1;
+h2+c2+e2=+1;
+c3+d3+e3+i3=+1;
+ad+ed+gd+hd=+1;
+c5+f5+i5=+1;
+c6+d6+g6+h6=+1;
+a7+d7+f7+h7=41;
+e8+f8+g8+i8=+1;
+09+h9+i9=+1,
+j10=+1;
END
Global optimal solution found.
Objective value:  6.440000
Total solver iterations: 9

(LINGO) 635 138105 SaS @y J3o J= 0¥

Variable Value Reduced Cost
Al 0.000000 0.3400000
A2 0.000000 -0.1700000
A7 1.000000 0.000000
Bl 1.000000 0.000000
B2 0.000000 0.000000
C2 1.000000 0.000000
C3 0.000000 0.5100000
C5 0.000000 1.390000
C6 0.000000 1.330000
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D3 1.000000 0.000000
D6 0.000000 1.200000
D7 0.000000 0.8200000
E2 0.000000 0.000000

E3 0.000000 0.1300000
E4 0.000000 0.8300000

ES8 1.000000 0.000000
F5 1.000000 0.000000
F7 0.000000 0.000000
F8 0.000000 0.000000
G4 1.000000 0.000000
G6 0.000000 0.5100000
G8 0.000000 0.000000

G9 0.000000 0.1300000
H4 0.000000 0.3700000

H6 1.000000 0.000000
H7 0.000000 0.000000
H9 0.000000 0.000000
13 0.000000 0.000000

15 0.000000 0.9600000

18 0.000000 0.3500000

19 1.000000 0.000000
J10 1.000000 0.000000
A4 0.000000 0.9200000

Row Slack or Surplus  Dual Price
1 -0.1000000 1.000000
2 0.000000 0.6000000
3 0.000000 0.7400000
4 0.000000 1.050000
5 0.000000 0.9700000
6 0.000000 0.6500000
7 0.000000 0.2000000
8 0.000000 0.2500000
9 0.000000 0.1700000
10 0.000000 0.5700000
11 0.000000 0.4096000

12 0.000000 0.000000
13 0.000000 -0.4800000
14 0.000000 -0.4000000

15 0.000000 0.3200000
16 0.000000 0.5100000
17 0.000000 0.4000000

18 0.000000 -0.3000000
19 0.000000 -0.8000000
20 0.000000 0.000000
21 0.000000 0.000000
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