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Abstract

This research evaluates the role of Nature-Based Solutions (NBS) in enhancing
urban resilience. The primary objective is to address the key question of what
institutional, technical, financial, and social challenges exist in implementing NBS
in Tehran's urban infrastructure and what framework can be proposed to
overcome them. This study employed a quantitative research method with a
descriptive-exploratory approach, utilizing library-based and field studies for
data collection. Subsequently, the ANP, as a multi-criteria decision-making
method, was used to assess the priorities for implementing NBS in four selected
districts of Tehran. The findings indicated that among resilience components,
"environmental resilience" and among solutions, "development of permeable
green spaces” have the highest priorities. In response to the main research
question, the study identified the most significant challenges as "lack of financial
resources", "weak inter-sectoral coordination", and "lack of stakeholder
participation”, respectively. Additionally, the results revealed that District 1, due
to its high vulnerability and ecological capacity, holds the highest priority for NBS
implementation with a normalized score of 0.489. Ultimately, the study proposes
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an "Adaptive Resilience Framework" as an operational roadmap. By providing
scientific evidence and clear prioritization, this research underscores the
necessity of shifting from fragmented interventions to systematic and adaptive
planning to achieve a resilient Tehran.
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1. Introduction

Escalating climate events, such as severe
floods, heatwaves, and air pollution, have
rendered major urban centers like Tehran
highly vulnerable. Traditional, reactive
crisis management approaches are no
longer sufficient to address these
complex, interconnected challenges.
Consequently, a paradigm shift towards
proactive strategies focused on enhancing
urban resilience—the capacity of an urban
system to absorb, adapt, and recover from
shocks and  stresses—has  become
imperative.

Within this new paradigm, Nature-
Based Solutions (NBS) have emerged as a
promising, multi-functional approach.
NBS are actions inspired by ecological
processes to address socio-environmental
challenges  sustainably and  cost-
effectively, while providing simultaneous
benefits for human well-being and
biodiversity. However, despite the
acknowledged potential of NBS, a
significant gap exists between theory and
practice in Tehran's urban planning and
projects.  Merely  recognizing the
advantages of NBS is insufficient; a deep
analysis of the practical barriers and
opportunities is essential for its successful
implementation. This study aims to
address this gap by answering a key
research question: What are the primary
institutional, technical, financial, and
social challenges to implementing NBS in
Tehran's urban infrastructure, and what
operational framework can be proposed to
overcome them?

2. Research Methodology

This study employed a quantitative,
descriptive-exploratory methodology,
with data collected from a questionnaire
distributed to 178 wurban planning
professionals in Tehran. To analyze the

multi-criteria problem, the Analytic
Network Process (ANP) was utilized for its
ability to model complex systems with
interdependencies, making it highly
suitable for urban planning issues. Using
Super Decisions software, the ANP model
was structured with clusters representing
criteria (Urban Resilience Components,
NBS Strategies, Implementation
Challenges) and alternatives (selected
Tehran districts). The study focused on
four selected districts of Tehran: District 1,
District 5, District 12, and District 22.
These districts were chosen to represent a
diverse range of geographical, socio-
economic, and environmental
characteristics—from the affluent,
ecologically sensitive northern foothills
(District 1) and the dense, developing
western area (District 5) to the historic,
deteriorating core (District 12) and the
newly planned western zone (District 22).
This diversity provides a comprehensive
basis for evaluating the challenges and
opportunities of NBS implementation
across different urban contexts.

3. Research Findings

The ANP analysis yielded prioritized
rankings for the criteria clusters, their
internal components (nodes), and the
alternative districts. Among the main
clusters, NBS received the highest priority,
0.443, followed by "Urban Resilience
Components", 0.387, and "Implementation
Challenges”, 0.169, indicating that the
experts  perceived the  solutions
themselves as the most critical focus area.
The final output of the model was the
prioritization of the selected districts for
NBS implementation. The results showed
a clear hierarchy of urgency: District 1
(Shemiranat): Highest priority (normalized
weight: 0.489); District 22: Second priority
(normalized weight: 0.221); District 5:
Third priority (normalized weight: 0.150);
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and District 12 (Historic Center): Lowest
priority among the selected areas
(normalized weight: 0.138).

This ranking highlighted that from a
technical and ecological vulnerability
perspective, the northern areas of Tehran
are in the most critical need of NBS
interventions.

4. Conclusion

The study successfully identified the key
barriers to implementation and proposed
a framework to navigate them. The
findings revealed that the primary
obstacles are not technical but are rooted
in governance and economic structures: a
lack of financial resources, poor inter-
sectoral coordination, and inadequate
stakeholder participation. This aligns with
global research, which emphasizes that
the success of NBS is highly dependent on
reforming governance systems. However,
the technical prioritization of District 1,
while logical from an ecological
standpoint, highlights a critical conflict
with socio-political realities, such as high
land values and resistance from powerful

stakeholders. To bridge the gap between
technical findings and implementation
realities, this study proposes an "Adaptive
Resilience Framework". Ultimately, this
research emphasizes that achieving a
resilient Tehran requires a fundamental
paradigm shift—moving away from
sporadic, disconnected projects towards
systematic, evidence-based, and adaptive
planning that integrates nature into the
core of urban development.
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