The Journal of Spatial Planning

& Geomatics

Research Paper

Analysis of the Residential Resilience of Inefficient Neighborhoods
against Earthquakes (Case Study: Tehran Region 7)

Abolfazl Meshkini *, Somayeh Alipour 2, Mohammad Shaghaghi

1. Associate Professor in Geography & Planning, Tarbiat Modares University, Tehran, Iran.
2. Postdoctoral researcher in Geography and Urban Planning, Tarbiat Modares University, Tehran, Iran.
3. PhD student in Geography and Urban Planning, Tarbiat Modares University, Tehran, Iran

Received:2025/01/12
Revised:2025/04/14
Accepted:2025/04/27

Keywords:

ABSTRACT

The accelerated and unsystematic urbanization prompted by demographic expansion,
coupled with the escalating vulnerabilities stemming from both natural and
anthropogenic factors, culminates in instability, particularly within the deteriorated
and inefficient residential sectors of urban environments. Consequently, it is
imperative in contemporary discourse to prioritize the advancement of the physical
sustainability of housing, grounded in the principles and theories pertaining to
resilience. The objective of this inquiry is to scrutinize and implement the resilience of
housing structures situated within the degraded urban fabric of the 7th district, which
encompasses 13 neighborhoods over an expanse of 1,970,383 square meters, and to
investigate the implications of this resilience on the sustainability of urban resources.
This research adopts an applied-developmental methodology, employing descriptive-
analytical techniques to evaluate the resilience of housing structures within the
specified area, leveraging data sourced from the Housing and Urban Development
Organization, the Statistical Center, and municipal records. The data has been
meticulously extracted and classified according to indicators such as structural
frameworks, chronological age of buildings, permeability rates, vertical extent,
material classifications, structural integrity, and particle size distribution within the
residential milieu. To analyze and unveil patterns, regression methodologies and
spatial autocorrelation techniques were employed for layer weighting, accompanied
by spatial distribution analysis utilizing local Moran's | (Anselin local Moran's)
through GIS and Geoda software at the neighborhood level within the 7th district. The
findings reveal that, notwithstanding a substantial area categorized within the medium
to non-resilient spectrum of resilience classification, the resilience dynamics across
the neighborhoods exhibit diverse trends and effects, with its spatial distribution
demonstrating a pronounced concentration in the eastern sector of the district.
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_ Assessing Earthquake Resilience in Inefficient Neighborhoods

Introduction
I n modern urban contexts, it is critically essential to evaluate the physical sustainability

of housing through the lens of resilience principles and theoretical frameworks. The
intersection of population escalation, rapid and often unregulated urban expansion,
alongside the rising incidence of both natural and human-induced hazards, engenders
instability within urban locales, particularly in neglected and suboptimal residential
districts. The exploration and implementation of the concept of physical resilience in
housing situated within deteriorating edifices, as well as its influence on the
stabilization of urban resources, are of utmost importance. The issue of resilience in the
dilapidated segments of the urban fabric represents a considerable challenge for urban
planners; overlooking this dimension in the context of diverse natural hazards,
including seismic events, may precipitate dire repercussions and lead to the
destabilization of the urban ecosystem.

Research Method

The research domain encompasses degraded and ineffective residential sectors situated
within the Haft district of Tehran, spanning an expanse of 1,970,383 square meters and
housing a populace of 8,688 individuals. This investigation has been executed from a
practical-developmental perspective and utilizes a descriptive-analytical approach, with
an emphasis on examining the influence of the physical dimension on resilience. The
parameters pertaining to building framework, building longevity, permeability, the
number of floors, material composition, structural quality, and granularity of residential
elements have been systematically extracted. To identify underlying patterns,
regression analysis was employed, whereas spatial autocorrelation techniques were
applied for layer weighting. The analysis of spatial distribution was conducted utilizing
the Local Moran's | (Anselin Local Moran's) autocorrelation method within GIS and
GeoDa software, incorporating the use of split tools at the local level within the region.

Result & Discussion

The data derived from the conclusive calculations suggests that the most pivotal
indicators influencing the variations in neighborhood resilience are those correlated
with relatively diminished resilience, at a proportion of 23.4 percent. This highlights
their considerable significance within the planning framework and the evolution of
neighborhood physical reforms, accentuating the necessity for neighborhood-centric
and participatory planning methodologies. In order to alleviate crises induced by natural
hazards, such as seismic events, it is imperative to allocate particular focus to these
indicators. Given the passage of time and the oversight of their impactful role, there
exists a substantial likelihood of the resilience spectrum transitioning towards lower
and non-resilient conditions, rather than enhancing the overall resilience status. An
investigation of the geographical distribution and concentration of deterioration levels
within this locale indicates that in its eastern sector, particularly within the
neighborhoods of Shahed, Armaneh, Khajeh Nezam-ol-Molk, Gorkan, and Nizam
Abad, nearly 86 percent of the total expanse of ineffective and degraded residential
fabric of urban neighborhoods in Region 7, encompassing approximately 1,624,261
square meters, is concentrated. This illustrates a spatial pattern of physical fabric
deterioration correlated with the replacement of social groups possessing analogous
income and livelihood characteristics. As a result, the degree of resilience within these
neighborhoods is generally inferior in comparison to other neighborhoods, thereby
necessitating principled and strategic planning interventions.

Conclusion

Based on a comprehensive investigation and analysis of the resilience inherent in the
deteriorated residential fabric of neighborhoods within Region 7, and to establish a
precise framework for the spatial configuration involved in facilitating urban planning,
the subsequent solutions and co nclusions are articulated: addressing the issues
surrounding dilapidated residential zones within the neighborhoods, accelerating the
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processes associated with the filing and issuance of building permits, and actively
persuading and guiding investors within the housing sector to engage with the region's
deteriorated areas by adopting and implementing incentive packages that encompass
regulatory incentives, insurance discounts, and various reductions in construction costs.
This initiative includes a discount exceeding 50% on construction fees and installments
for aggregate plots that are less than 100 square meters, the provision of an incentive
floor for plots exceeding 150 square meters, the enhancement of the safety factor
pertaining to buildings, and the assurance of adherence to established construction
standards. The oversight of housing developers and builders operating within
dilapidated residential structures in the region will be augmented, accompanied by
substantial encouragement for property owners to undertake the construction and
renovation of dilapidated structures via neighborhood leap cooperatives, utilizing legal
provisions and subsidized supportive sector charges. The government will augment
construction density in accordance with residential zoning regulations issued by the
municipality for owners of worn-out structures, thereby incorporating additional
parking spaces and amalgamating several plots situated in dead-end alleys to increase
the scale of newly constructed residential dwellings.
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Table 2. Regression model trend in examining dilapidated and inefficient residential structures
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Figure 1. View of the fault crossing the Haft Tehran area with its influence zone
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Figure 2. Physical resilience of residential fabric in the seventh district of Tehran
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Figure 3. Chart of changes in physical resilience of neighborhoods in Region 7 in residential resilience
spectra
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Table 6. Percentage effects of indicators on the physical resilience of neighborhoods in Region 7
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Table 7. Cumulative effects of indicators on the physical resilience of neighborhoods in Region 7
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