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Evaluating the Spatial Resilience of Vital Uses with Emphasis on Communication
Networks against the Risk of Earthquake (Case Study: Tabriz Metropolitan)
Hanyeh Yousefi Mohammad Reza Pourmohamad*
Karim Hosenzadeh Dalir
Abstract
The intrinsic performance of vital uses in their normal conditions and their flexi-
bility in responding to the crisis in the city's physical system can be considered as
an effective factor in rescuing these uses against earthquake hazards. In terms of
purpose, the present study is applied research and in terms of methodology, it is a
descriptive-analytical research. This study is aimed at explaining the components
of spatial resilience of vital uses and evaluating the resiliency of these uses in ten
districts of Tabriz Metropolitan Municipality. The data was collected by the ques-
tionnaire using the ideas of 30 experts in crisis management filed. The data was
analyzed in descriptive statistics in SPSS software using T-tests, Friedman and Chi-
square tests. In the next step, the differences in vital uses in ten districts of Tabriz
metropolitan were evaluated using the ANP model and the effective indicators of
vital uses resilience based on VIKOR techniques were assessed. Finally, the spatial
resilience score of each of the indices was calculated and the resilience of the vital
uses of ten districts of Tabriz metropolitan was measured and analyzed. The result
of the analysis of this esearch indicated that none of the districts have resiliency in
terms of evaluating all the involved criteria. However, in terms of locating indica-
tors, accurate establishment of vital uses, appropriate service coverage, and locating
in fast access path demonstrated high resiliency in comparison to other indicators.
In addition, district 9 has appropriate qualitative indicators in comparison to other
districts since it is located in new development area of the city. District 8 that has
historic and old texture in Tabriz city lacks the required efficacy in terms of spatial
resilience due to its transit network form, which is organic.
Keywords:Spatial Resiliency, Vital Uses, Tabriz, Communication Network,
Earthquake
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Extend Abstract

Earthquake is one of the major natural disasters that cause various physical, social and economic losses
throughout the world each year. With about 1 percent of the world’s population, Iran has more than 6
percent of the casualties of the world’s natural disasters. Against this situation, international organizations
consider development of resilience in the societies as their major goals in decreasing casualties in the case of
natural disasters and this is considered in the Hyogo framework of 2005-2015. Therefore, urban resilience
studies and its measurement in cities are of great significance. Due to high rate of earthquakes in Tabriz
metropolitan, the construction of some vital applications in the fault domain, inefficient communication
network in parts of urban texture, distance from health and service centers, and inappropriate establishment
and adjacency of some vital uses, caused malfunctioning of cities’ management system during earthquakes.
It also led to congestion and inappropriate gathering of relief in some places.

Therefore, the purpose of this study is to explain the factors and components of the spatial resilience
of vital uses with an emphasis on the communication network against the earthquake hazard and to
measure the resilience of these uses in ten districts of Tabriz Metropolitan Municipality.

Spatial resilience is the resilience of the infrastructure of urban systems that basically assess the reaction



and capacity of vital infrastructures and their recovery after the disaster. The existence of vital uses
affects the optimal services in cities; their impairment during the crisis may disrupt the vital flow of
the city and cause disruption. These uses mainly include health centers and emergency services, fire
stations, fuel centers, vital facilities such as electricity transmission lines, gas and water networks and
communication networks.

In terms of purpose, the present study is applied research and in terms of methodology, it is a descriptive-
analytical research. This study assesses and evaluates vital uses in terms of the following aspects:
Preventing construction in the range of the fault line, accurate deployment of the site, observing logical
privacy with neighboring users, good service coverage, positioning in fast access paths, Non-adjacency
to the vulnerable access network, access to alternative communication networks and finally lack of
traffic nodes in the paths of access networks.

After identifying the indicators that affect the spatial resilience of vital uses by distributing the
questionnaire among thirty crisis management experts, ten indexes were recognized and entered into the
questionnaires. The results of the questionnaire were analyzed in descriptive statistics in SPSS software
using T-tests, Friedman and Chi-square tests. The obtained results revealed that Tabriz metropolitan has
high resiliency in terms of vital uses functions regarding the proper deployment of the uses, being in the
fast access path and proper coverage of the service. The results of Chi-square test showed that there is an
interconnected relationship between the variables. In addition, the t-test results displayed that vital uses
of Tabriz metropolitan area are at relatively favorable condition in terms of spatial resilience.

ANP multi-criteria analytical method was used to compare the pair of criteria and the obtained results
were entered into Super Decisions software. By controlling the compatibility coefficient of judgments,
the accuracy of the process was ensured and the set of calculated coefficients was presented in the form
of a matrix. In this matrix, for elements that are not related to each other, a zero-importance coefficient
is used. After performing paired comparison matrix, eventually, this matrix is grouped together in a large
matrix called supermatrix, and it forms a non-weighted supermatrix. Then the numbers of this matrix are
normalized based on the sum of the rows and columns and form the weighted supermatrix. Ultimately,
with the repeated exponentiation of weighted supermatrix numbers in a single number, a limit supermatrix
is formed that contains all the values of an element and option in all the columns, similarly. Ultimately, by
combining super matrixes, the final value of the criteria and options is achieved. Then, by combining these
comments with ANP model scores we assessed the differences in vital uses in terms of spatial dimension
in different areas of Tabriz metropolis, from 30 crisis management specialist, and the second questionnaire
was analyzed based on VIKOR technique. The resilience score of each of the used indicators was calculated
and the resilience of the vital uses of ten districts of Tabriz metropolitan was evaluated and analyzed.

The results obtained from VIKOR technique revealed that based on spatial resilience of vital uses,
district 9 has appropriate qualitative indicators in comparison to other districts since it is located in hnew
development area of the city. District 8 that has historic and old texture in Tabriz city lacks the required

efficacy in terms of spatial resilience due to its transit network form, which is organic. Districts 1 and 2

are in a relatively favorable position.
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