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Abstract

Problem Statement: The rise in both natural and human-made disasters presents a significant challenge in urban
management, particularly concerning emergency housing for affected populations. Inadequate criteria and
models for selecting suitable locations can lead to reduced effectiveness, heightened vulnerability, and inability
to meet urgent needs during crises. Purpose: This study thoroughly examined the mentioned factors and offered
a comprehensive framework to better understand the complexities involved in identifying emergency
accommodation. Method: The research commenced with an extensive review of existing studies on emergency
housing, employing a library research methodology. A subsequent questionnaire was developed to assess the
importance of various parameters in determining appropriate locations for emergency accommodation. The
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responses were analyzed by using the Analytic Hierarchy Process (AHP) and incorporating feedback from 30
experts. Following this, a conceptual model and mathematical framework were created to elucidate the
relationships among different parameters while considering their relative significance. Results: The findings
indicated that open spaces were more desirable than educational centers for emergency accommodation. Tabriz
University with a desirability index of 1.068 (very good) was prioritized first followed by Bostan Shahgoli at
0.754 (very good) and Shahrak Niroo-ye Zamini at 0.207 (weak). Furthermore, the analysis revealed that the
eastern part of the studied area suffered from a significant shortage of suitable emergency accommodation
spaces. This underscored the necessity for effective urban development strategies to address this issue.

Keywords: Planning Model, Place for Emergency Accommodation, Times of Crisis, District 2, Tabriz
Metropolis.

Introduction

Placement of emergency shelters is shaped by a variety of spatial, social, infrastructural, and environmental
factors. Key considerations include effectiveness of refuge areas, accessibility, and social dynamics. Remote
sensing techniques can be instrumental in evaluating shelter effectiveness, while community involvement is
crucial for successful shelter planning. A multi-indicator approach that integrates the Analytic Hierarchy Process
(AHP) and fuzzy optimization techniques can effectively assess potential shelter locations. Factors like spatial
considerations, accessibility, social dynamics, environmental risks, resource availability, and technological
integration all play significant roles in determining optimal sites for emergency accommodation. By employing
multi-criteria decision-making techniques, utilizing technological tools and drawing lessons from past
experiences, planners can enhance the effectiveness of emergency shelters and bolster community resilience in
the face of disasters.

Materials & Method

This research focused on the municipal area of District 2 in the metropolis of Tabriz located in the southern and
southeastern parts of the city. This densely populated residential area is bordered to the north by 23 Bahman
Boulevard, Basij Mustafefin Boulevard (Tehran Road), Imam Khomeini Street, Shahid Yaghchian Street, and
Shahid Ghazi Tabatbai Street, while the eastern boundary is defined by Shahid Haj Hasan Kasai Highway. To
the south and west, it is bordered by Shariati Streets and Constitutional Boulevard (Emamieh). The non-
residential context of this district extends south of Shahid Kesai Highway. This area holds significant social,
economic, and physical importance within Tabriz. According to the 2016 general population and housing census,
the estimated population is around 312,000 residents. For the purposes of this study, a descriptive-analytical
research method was employed, relying on document and library studies and it is practical in nature. Data
collection involved a combination of global experiences and information extracted from GIS software to
establish a theoretical foundation supplemented by field observations to gather the necessary data within the
study area. To analyze and evaluate the data obtained from the completed field reports, the AHP was utilized,
along with Expert Choice 11 software. Based on the investigation of the study area, relevant criteria and sub-
criteria were selected to provide a comprehensive assessment of District 2.

Research Findings

The research findings indicated that open spaces had a higher desirability index compared to educational centers.
Tabriz University ranked first with a desirability index of 1.068 (very good) followed by Bostan Shahgoli at
0.754 (very good) and Shahrak Niroo-ye Zamini at 0.207 (weak). Furthermore, after analyzing the distribution of
the population in need of emergency accommodation across the available spaces (see Fig. 4), it was revealed that
the eastern part of the study area had experienced a significant shortage of suitable locations for emergency
housing. This underscored the necessity for effective urban development measures to address this issue.
Although there were sufficient spaces in the southern area of the university and the southern part of District 2 of
Tabriz Municipality, the region's steep and challenging topography had complicated the accommodation of
refugees during emergencies. This situation necessitated more comprehensive planning to effectively resolve the
problem.

Discussion of Results & Conclusion

As threats from natural disasters and humanitarian crises continue to escalate, identifying suitable locations for
emergency shelters has emerged as a primary concern in urban and crisis management. Selecting sites that can
effectively meet the urgent needs of affected populations in the shortest possible time necessitates a scientific,
multi-criteria, and data-driven approach. This study aimed to develop a decision-making model for the optimal
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location of emergency shelters using Region 2 of Tabriz metropolis as a case study. By integrating library
research, fieldwork, and the Analytic Hierarchy Process (AHP) in conjunction with Expert Choice 11 software,
the study identified, weighted, and prioritized the indicators and criteria critical for locating emergency shelters.
The indicators were categorized into 5 main groups: physical characteristics, geographical conditions and
hazards, socio-economic factors, management and planning considerations, and environmental aspects. Each
indicator was transformed into measurable quantitative and qualitative parameters based on expert opinions and
regional data analysis, forming the foundation for calculating the suitability index (QVES) for the proposed
locations.

Based on the results obtained, urban open spaces were more suitable for emergency shelters than educational
centers, particularly in terms of technical and administrative indicators. Tabriz University with a QVES index of
1.068 and Shahgoli Park with an index of 0.754 were identified as the most appropriate locations. In contrast,
areas like the Land Forces Settlement received a low suitability index of 0.207 due to steep slopes, limited
infrastructure, and poor accessibility. Furthermore, an analysis of the spatial distribution of the vulnerable
population at the regional level revealed that the eastern part of Region 2 had faced a significant shortage of
suitable spaces for emergency shelters. This highlighted the urgent need for urban planning interventions to
enhance the capacity of these areas. This study successfully provided a systematic and generalizable model for
locating emergency shelters, applicable not only to the study area, but also to other urban contexts. One of the
model's innovations was the integration of hierarchical analysis with spatial data (GIS) and the direct
participation of local experts, which improved the accuracy and relevance of the results. Additionally, converting
qualitative indicators into quantitative values allowed for the model's application in urban decision-making
support systems. Despite these positive findings, the study encountered several limitations, such as the challenge
of accessing accurate demographic and social data, rapid changes in the city's physical structure, and the
influence of political or economic factors on the implementation of proposals. Therefore, future research will be
encouraged to explore fuzzy decision-making models, machine learning techniques, and direct citizen
involvement through participatory planning approaches.

In conclusion, for the effective implementation of the proposed model in urban planning processes, it is
essential for crisis management institutions, municipalities, and non-governmental organizations to collaborate
closely. Additionally, enhancing technical infrastructure, promoting public education, and fostering a culture of
community involvement can significantly improve the effectiveness of solutions for emergency shelter location.
This research demonstrated that the integration of scientific knowledge, data-driven analysis, and a thorough
understanding of local contexts is crucial for developing effective policies and making informed decisions in
urban crisis management.
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Table 1: International Research Background (Source: Authors studies)
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Table 3: Indicators, Criteria and Parameters used for Locating Emergency Accommodation
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Figure 1: Case Study (Source: Authors studies)
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Table 4: The Results of the Hierarchical Analysis of the Existing User Status Index (Source: Authors studies)
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Table 5: Parameters Weights used for locating emergency accommodation (Source: Authors studies)
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Table 6: Quantitative Evaluation of Physical-Anatomical Index (Source: Authors studies)
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Table 7: Qualitative Assessment of Facilities (Source: Authors studies)
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Table 8: Evaluation of Problematic Factors (Source: Authors studies)
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Table 9: Quantitative Evaluation of Indicators of the State of Hazards (Source: Authors studies)
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Table 10: Qualitative Assessment of the Fire Risk of Spaces Used (Source: Authors studies)
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Table 11: Qualitative Assessment of Safe Distances from Dangerous Facilities (Source: Authors studies)
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Table 12: Quantitative Evaluation of Index of Social, Economic and Managerial Issues (Source: Authors studies)
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Table 13: Qualitative Assessment of the Land Ownership Situation (Source: Authors studies)
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Table 14: Qualitative Assessment of the Possibility of Preserving the Privacy of Families (Source: Authors studies)
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Table 15: Qualitative Evaluation of the State of Social Abnormality (Source: Authors studies)
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Table 16: Qualitative Assessment of Correlation and Participation of People (Source: Authors studies)
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Table 17: Qualitative Evaluation of Cities Related to Management and Planning

Source: Authors studies)

ST (RS Cand g by cenlie polie

Fbb
s b 0 e
shls 5 Jbs ae slyls . 5k Osd pde slyls Sl 5 Sl Ca
s T e el ls = e s
Slist s Gl wl S S5l

Ol e L LLS I sl
Ld)‘bj.@_,w gLﬁOKA )__s.l.w

a}:ﬁjb‘fq QLA)L.«

Ola b BL3, slyls

L3 PR R .]al..:)\ L;‘./‘b
S5 0L i 0l e

U

Ol L BLSl 05,

o

Y

ul_m.l> 6)\_}4}3

Slesss & pon ;;ui

L;Lasjf'u}d_;:)'yﬂ
SUL sl

LS)‘}SJ:’ :\Ll_..u 3)_2-3
gl Sl b5k

3 gd>ee LR L]

4_,)§jﬁ« rL?r_',\ pl—s
bl

S bel DLl plnil 5 (555 500l

Bls 5 Cmilig 5 Codlw sl bns 51 i il 5 amet ey ) s Lt sla b

Zj_>u A J)J\J BL .L)‘b‘)j}f 6Jl_>) CA—«-M\ )‘ 6)‘;14-&‘ QK.‘.A‘ LSLQL.M &Lut}- DL S ol db..}wﬁa-m-j“)

NG P WA I QLA.:,.’ 6\.&‘}:.0“)[%. w‘ LS)‘J?JQ))‘

Table 18: Quantitative Evaluation of Indicators of Environmental and Health Issues (Source: Authors studies)
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Table 19: Qualitative Evaluation of the State of Permeability and Wastewater Disposal (Source: Authors studies)
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Table 20: Qualitative Evaluation Related to Management and Planning (Source: Authors studies)
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Formula 1: QVES formula (Source: Authors studies)

QVES = (Zi:1j:1(wij X UL']'))
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Table 21: QVES Value for Proposed Emergency Accommodation Centers (Source: Authors studies)

hend i b g0 o it a 33
<ox Yo Y iy /o—v/t S | Tt o
(QVES)

a.aﬂ.lﬁ)b 6)‘%*9‘ d&.w‘ L;‘J" LS"L@"':’“:‘& LSLFBQKA LS\J"\ :da_:b‘)\ abwm‘bd‘}sdﬂ b k:,.::‘yua.d uﬂ.?-u)‘v\}ﬂ

ol 35S e YV s o ) sl SO Ol g5 r salimnsay s ulad 5 05 S acilone st Sandllas

sl s plals Jols ol ol st (g5lawesly 50 ols e ¥ ddlaie 3 OF s 3l 05051 gl Jte
Ails ol sl STy aul b gl b glalas Ol )i | (g5l ksl 0K G LB &S sy olalas

::J,SMM:;:A{Q\}J&‘,UJBWJL\~~~~ Syl oS |y adkie cpl s eslina] LB (slalad

‘v_élS)L: 6@)(’}‘.5& ;)L«#L’dﬂ‘w éLﬁQWbbw)‘Mﬁkao,\?&ﬁjw e L;Lhu&a ®

e Ob el DRl sl o5V glad ghls &S s e 5L slala @

Oy OB, glaasl Cw:) S o203 53 gdmes 5> oloslinul S el 5 el a2t LS 0YY J i

Table 22: Indicators, Criteria and Parameters Used for Tabriz University (Source: Authors studies)
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Table 23: Indicators, Criteria and Parameters Used in Shahgoli Area (Source: Authors studies)
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Table 24: Indicators, Criteria and Parameters Used in the Area of the Nirooye-Zamini (Source: Authors studies)
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Figure 2: Suggested Allocated Spaces for Asylum Seekers (Source: Authors studies)
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