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Traditional bazaars, as cultural and economic centers
of historical cities, are among the most vulnerable urban
fabrics. Therefore, natural hazards may destroy historical
and cultural assets in these areas, disrupt the business of
many people and cause significant casualties and economic
loss. On the other hand, such bazaars have many differences
with other urban fabrics. Thus, applying conventional
risk and resilience assessment methods for measuring the
resilience of traditional bazaars may not provide appropriate
results, and new models should be developed for resilience
assessment of these urban fabrics.

In this study, a new model was developed to estimate
the system performance in urban fabrics with historic-
commercial value against earthquakes. The proposed model
provides a comprehensive approach based on the system
performance to be used in earthquake resilience assessment
of traditional bazaars. For this purpose, indicators related
to different dimensions of earthquake resilience were
classified into physical, economic, social and organizational
dimensions. In addition a new aspect entitled the cultural-
historical dimension (which is very important in traditional
bazaars) was introduced, and indicators related to this
dimension were also added to the framework. Then, the
effective indicators and sub-indicators amongst these
five dimensions were selected and their importance was
determined using Analytic Hierarchy Process (AHP).
The proposed model estimates the system performance in
traditional bazaars based on 5 dimensions, 17 indicators and
50 sub-indicators. In addition, by applying this model, the
effective interventions to improve the resilience of different
parts of bazaars can be assessed.

In order to estimate the resilience index, it is necessary
to quantify all the indicators and sub-indictors. For this
purpose, the qualitative sub-indicators should be converted
to quantitative values using uniform approaches. On the other
hand, the received answers about qualitative parameters
normally have significant uncertainty. Therefore, in this
study the fuzzy logic was used to reduce the uncertainty
caused by this subject. In this study, the method of Bruneau
et al. (2003) was used to estimate the resilience. Therefore,
it is necessary to estimate how much the performance of
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the system will be immediately reduce in the aftermath of
earthquakes, and also how it will change over time. The
main relations of system performance calculation in defined
dimensions and indicators are based on the weighted
composition of the quantitative value of each component
(sub-indicators, indicators, dimensions). Therefore, the total
performance can be written as follows:

PT =0.3XPHS +0.23X ECM + 0.32% 5CL + 0.09 X 5TU +0.06 X CH (1)

PHS, ECM, SCL, STU and CH are system performance
in physical, economic, social, organizational and cultural-
historical dimensions, with weights of 0.3, 0.23, 0.32,
0.09 and 0.06, respectively. Therefore, this model can be
conceptually considered as a comprehensive method to
address system performance against earthquakes in historical
bazaars.

Tabriz Historical Bazaar, as one of the Middle East’s
oldest bazaars and the largest covered bazaar in the world,
was selected as the case study. This bazaar is located in the
center of Tabriz, Iran. On the other hand, Tabriz bazaar is
an important place for commercial as well as socio-cultural
and political activities. Therefore, damage of the bazaar
by an earthquake may have different physical, social and
economic consequences in Tabriz. The system performance
of Tabriz Bazaar was obtained by integration of the
introduced parameters. Finally, the total system performance
against earthquakes was obtained, based on Equation (1) is
according to Figure (1) (for 2475 years earthquake scenario).

By calculating the average of the total performance
of each section, the total performance of Tabriz bazaar is
estimated to be 54%. The rate of loss of performance due
to the earthquake will be 46%. Therefore, it is necessary to
calculate the time required for 46% of fabric performance
to return to 100%. In order to calculate the rehabilitation
duration, it is necessary to estimate the time required for
reconstruction operations after the earthquake for all sub-
indices. The cumulative duration for the full operation (TR)
is estimated to be 184.2 months. Based on this, Figure (2)
shows the resilience graph.

This situation means that there is no decisions and
actions to be implemented for improving resilience and the
fabric with existing resilience faces an earthquake, or the
time of a possible earthquake is so close that the progress
in the preparation and resilience improvement operations is
negligible. However, when the time of probable earthquakes
would not be very close, there is an opportunity to complete
the risk reduction programs. In this scenario, the preparedness
measures can be fully completed and the bazaar will face the
earthquake in the most favorable condition and will suffer
the least disturbance and drop in the system’s performance,
and therefore the rehabilitation duration will be reduced,
significantly. In this condition, the value of resilience is
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expected to be the highest. In this case, assuming a preparation
period of 120 months, the corresponding rehabilitation time
is calculated as 18 months. It means that 164 months (more
than 13 years) can be reduced from rehabilitation time when
compared with the unprepared state. The performance-time
graph for this situation is shown in Figure (3).

Among the different interventions that can be done in
bazaar in short-term, locating safe places and routes for
evacuation, promoting public awareness and conducting
preparedness drills, retrofitting non-structural elements,
removing obstacles from roadsides, forming CBDRM
groups, transferring hazardous materials outside the bazaar,
establishment of strong command and disaster management
support systems, etc. have the most effects on improving the
resilience. There are other approaches that can be addressed
in mid- to long-term plans that have been introduced in this
report for improving resilience of Tabriz historical bazaar.

Keywords: Resilience, System performance, Earthquake,
Traditional bazaars, Historic-commercial urban fabrics
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