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ABSTRACT

The purpose of this research is site selection of temporary accommodation centers in District 22 of
Tehran with the help of effective criteria. These criteria are including Red Crescent, distance to
bridge, distance to schools, distance to the main road, distance to the police station, distance to the
gas source, distance to mosques, distance to food distribution centers, distance to metro lines,
distance to Metro station, distance to health centers, distance to park and green space, distance to
hospital, distance to fire stations, population density, earthquake risk, and slope. The novelty of
this study is the use of an appropriate and sufficient combination of criteria for locating temporary
accommodation sites. In this regard, the geographically weighted regression (GWR) method with
two Gaussian and tri-cube kernels was used. This method is compatible with two unique
properties of spatial data, namely spatial autocorrelation, and spatial non-stationarity. The values
of R? and RMSE obtained by the GWR method with tri-cube kernel were 0.9413 and 0.3470,
respectively, which indicates the high compatibility of the tri-cube kernel with respect to the
Gaussian kernel. The results also show that Chitgar Park and Azadi Sports Complex are some of
the largest and most suitable areas for the construction of temporary shelters after the earthquake
crisis in the case study.
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1. Introduction

Earthquake is one of the natural crises in which, despite tremendous advances in technology, man is still
incapable of natural disasters such as earthquakes, floods, and droughts and is exposed to many financial
and human losses; therefore, earthquake crisis management seems necessary. The existence of natural
disasters such as earthquakes in the country has made Iran as one of the top ten countries in the world in
terms of disaster. The most important purpose of this study is to identify suitable places for temporary
accommodation sites after the earthquake crisis to meet the basic needs of victims and survivors of the
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crisis, done by taking into account the environmental, social, and physical conditions of the region.
Therefore, the present study, considering the crisis management stages of an earthquake-prone area, tries
to address the issue of locating suitable spaces for the construction of temporary accommodation sites.
The purpose of this research is site selection of temporary accommaodation centers in District 22 of Tehran
with the help of effective criteria. These criteria are Red Crescent, distance to bridge, distance to schools,
distance to the main road, distance to the police station, distance to the gas source, distance to mosques,
distance to food distribution centers, distance to metro lines, distance to Metro station, distance to health
centers, distance to park and green space, distance to hospital, distance to fire stations, population density,
earthquake risk, and slope. The novelty of this study is the use of an appropriate and sufficient
combination of criteria for locating temporary accommodation sites. In this regard, the geographically
weighted regression (GWR) method with two Gaussian and tri-cube kernels was used.

2. Methods and Materials

The research method is descriptive-analytical and its type is based on the practical purpose. The
theoretical foundations are based on documentary and library studies. The goal of this research is site
selection of temporary accommodation centers in District 22 of Tehran. The required data has been
obtained from the Tehran Disaster Mitigation and Management Organization and the results of the general
population and housing census of 2017. District 22 of Tehran is located between the eastern lengths of
51° 5' 10" to 51° 20" 40" and the northern lengths of 35° 32' 16" to 35° 57' 19". District 22 of Tehran
municipality, as the largest and the most extensive urban development connected to Tehran, has 1265
hectares of parks and green space. In addition, due to the unparalleled accessibility of this nascent and
emerging region, in Tehran and metropolitan areas, it seems to have the necessary potential for temporary
settlement after a possible earthquake in the western part of Tehran. All data processing has been done in
the ArcMap software and its quantitative calculations in the Matlab software. In this research, the
geographically weighted regression (GWR) method with two Gaussian and tri-cube kernels was used. The
recommended combination method is suitable for spatial regression problems because it is compatible
with two unique properties of spatial data, i.e. spatial autocorrelation and spatial non-stationarity.
According to spatial autocorrelation and spatial non-stationarity properties for spatial data, it is less
possible to use basic global regressions such as Ordinary Least square (OLS). In GWR model, the spatial
dependencies between the events are considered as weight matrices, and due to the heterogeneity of the
environmental factors and the existence of local variation, regression coefficients of the GWR model for
observation are measured locally. To evaluate the GWR model’s output the Coefficient of Determination
(R?) is usually used to measure the goodness of fit as well as the RMSE value to measure the residuals
distribution of the observation.

3. Result and Discussion

For the implementation of the GWR model, 70% of the total data was used for training and 30% of the
total data was used for testing, and all data were normalized before entering the algorithms. Based on
previous research and trial and error method, a ratio of 70:30 was selected. After implementing the GWR
algorithm, the values of R? and RMSE obtained by the GWR method with tri-cube kernel were 0.9413
and 0.3470, respectively, which indicates the high compatibility of the tri-cube kernel with respect to the
Gaussian kernel. The results also showed that Chitgar Park and Azadi Sports Complex are some of the
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largest and most suitable areas for the construction of temporary shelters after the earthquake crisis in the
case study.

4. Conclusion

Examining the studies, it was found that in previous research, proper analysis has not been performed to
determine the temporary accommodation sites after an earthquake. Therefore, in order to achieve the
purpose of this study, the geographically weighted regression (Gaussian and tri-cube kernels) was used to
locate temporary accommodation centers after the earthquake in District 22 of Tehran. The results showed
that the GWR method with the tri-cube kernel provides better results than the Gaussian one. Based on the
information obtained from Tehran Disaster Mitigation and Management Organization, the results of the
GWR method indicate the appropriateness of selecting the model to locate temporary accommodation
sites after the earthquake crisis for District 22 of Tehran.

By identifying suitable centers for temporary accommodation of the population, the following suggestions
are made:

* The results of the current research showed the ability of data-oriented and GIS integration methods in
identifying prone areas for temporary accommodation. For this reason, it is suggested that relevant
organs, departments and organizations, including the Municipality of Region 22, Tehran Crisis Prevention
and Management Organization, etc., should always be prepared by creating comprehensive and up-to-date
information banks of all urban details and elements based on GIS. To temporarily accommodate the
population in the aftermath of the earthquake crisis.

« It is necessary for public education, awareness and accurate information to the public, regarding the
existence of the earthquake risk, its various dimensions and also the designated areas for the temporary
settlement of the population.

« It is necessary for accurate estimation of the biological, service, health and treatment needs as well as the
capacity of the number of people for each temporary accommodation site by the relevant institutions.

Due to the success of the model used in this research, it is suggested for future research other spatial
models such as Generalized Method of Moments Estimation for Spatial Autoregressive (GMM-SAR) and
Matrix Exponential Spatial Specification (MESS) to be used.

Keywords: Earthquake, Temporary accommodation, Geographically weighted regression, District 22 of
Tehran.
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