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Objective: The primary objective of this research is to identify the key factors influencing
climate resilience and to evaluate and prioritize the neighborhoods of District 18 of Tehran
based on their level of climate resilience. District 18 was selected as the case study due to
its geographical characteristics and the concentration of industrial activities within the area.
The neighborhoods of the district served as the unit of analysis

Method: To assess the climate resilience status of the neighborhoods in District 18 of
Tehran, the Simple Additive Weighting (SAW) method was employed. Indicator weights
were determined using the Shannon Entropy method. In this technique, the weight assigned
to each indicator is calculated according to the degree of variation and dispersion in its
values across the study area. Subsequently, the SAW method was applied by integrating
the calculated indicator weights with the corresponding indicator values for each
neighborhood. This process enabled the evaluation and ranking of the neighborhoods based
on their overall climate resilience scores.

Results: The findings derived from the Shannon Entropy analysis indicate that, among the
evaluated indicators, pedestrian and bicycle infrastructure, land-use incompatibility,
building quality and structural resistance, building orientation, undeveloped large-scale
land uses, land subsidence, industrial and commercial land uses, the number of approved
regulations related to climate change-induced disasters, and the number of organizations
and institutions involved in disaster management received the highest weights. These
indicators were therefore identified as the most influential factors in determining the
climate resilience of neighborhoods in District 18 of Tehran.

Conclusions: The results reveal significant spatial variations in climate resilience across
the neighborhoods of District 18. While some neighborhoods demonstrated relatively
higher levels of climate resilience, others were found to be more vulnerable. Through the
collection and analysis of data related to the selected indicators, the climate resilience
status of each neighborhood was assessed individually and ranked according to the relative
desirability or undesirability of the evaluated indicators.
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Introduction
Rapid urbanization and climate change have intensified environmental challenges worldwide,

particularly in large metropolitan areas. Tehran, as a densely populated megacity located in an
arid and semi-arid region, is highly vulnerable to the adverse impacts of climate change.
Climate resilience refers to the capacity of communities, institutions, infrastructure systems,
and urban environments to anticipate, withstand, adapt to, and recover from climate-related
stresses and shocks. Enhancing climate resilience has therefore become a critical strategy for
mitigating climate risks and promoting sustainable urban development. Accordingly, the
primary objective of this study is to identify the key determinants of climate resilience and to
evaluate and prioritize the neighborhoods of District 18 of Tehran based on their climate
resilience performance.

Method
This research adopts an applied, quantitative approach and is conducted as a case study of

District 18 of Tehran. To evaluate neighborhood-level climate resilience, the Simple Additive
Weighting (SAW) method was employed as a multi-criteria decision-making technique. The
weights of the criteria and sub-criteria were determined using the Shannon Entropy method,
an objective and data-driven weighting approach that minimizes subjective judgment.

The analysis began with the normalization of the collected data, followed by the
calculation of entropy values and corresponding weights for each indicator. After determining
the indicator weights, the final climate resilience score for each neighborhood was calculated
by multiplying the normalized value of each indicator by its respective weight and summing
the resulting weighted scores. The resulting composite score represents the overall climate
resilience level of each neighborhood.

Data collection was conducted in two stages. The first stage involved an extensive review
of the relevant literature and scientific sources to establish the theoretical and conceptual
framework of the study. The second stage consisted of collecting quantitative data from
Geographic Information System (GIS) layers, municipal databases, upstream planning
documents, and field surveys. The field survey was conducted using a structured
questionnaire based on a five-point Likert scale and included 384 residents selected through
random sampling. The sample size was determined at a 95% confidence level with a 5%
margin of error.

Results
The climate resilience of neighborhoods in District 18 of Tehran was assessed using seven

principal dimensions: land use and function, infrastructure, accessibility, socio-demographic
characteristics, economic conditions, environmental factors, and institutional capacity. Each
dimension comprised several indicators representing different aspects of climate resilience.
Indicator weights were calculated using the Shannon Entropy method, which assigns
greater importance to indicators exhibiting higher levels of variability across the study area.
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Subsequently, the overall climate resilience score of each neighborhood was determined using
the SAW method by aggregating the weighted values of all indicators.

The weighting results revealed that pedestrian and bicycle infrastructure, building
orientation, large-scale undeveloped land uses, land subsidence, the number of approved
regulations addressing climate change-induced hazards, the number of organizations involved
in disaster management, land-use incompatibility, building quality and structural resilience,
and industrial and commercial land uses received the highest weights. These indicators were
therefore identified as the most influential determinants of climate resilience in District 18.

Based on the final resilience scores, the neighborhoods of Behesht, North Yaftabad,
Shadabad, 17 Shahrivar, and Emam Khomeini demonstrated the highest levels of climate
resilience. In contrast, the neighborhoods of South Valiasr, Shamsabad, and Nowruzabad
exhibited the lowest resilience levels and were identified as the most vulnerable areas within
the district.

Conclusions
Climate change represents one of the most significant challenges of the twenty-first century,

with profound implications for urban systems, infrastructure, and human well-being. Climate
resilience reflects the capacity of both human and environmental systems to withstand, adapt
to, and recover from climate-related disturbances and long-term environmental changes.

In this study, the relative importance of climate resilience indicators in the neighborhoods
of District 18 of Tehran was determined using the Shannon Entropy method. This approach
assigns weights according to the degree of information dispersion within the dataset, thereby
providing an objective basis for evaluating indicator significance. The climate resilience
status of each neighborhood was subsequently assessed using the Simple Additive Weighting
method, enabling the comparison, ranking, and prioritization of neighborhoods based on their
resilience performance.

The findings indicate substantial spatial variation in climate resilience across District 18.
The neighborhoods of Behesht, North Yaftabad, Shadabad, 17 Shahrivar, and Emam
Khomeini demonstrated comparatively higher levels of climate resilience, whereas several
other neighborhoods exhibited lower resilience capacities. These findings provide valuable
evidence for urban policymakers, planners, and local authorities and can support informed
decision-making, resilience-oriented urban planning, and sustainable development strategies
aimed at enhancing climate adaptation and reducing urban vulnerability.
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