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About this report and the series

Best Practices Series

This report is part of a collection wishing to provide a
global overview on best practices of positive adaptation
to climate change. Each report is prepared by one
student of the Int. MSc. Urban Resilience for Sustainability
Transitions (URNet-UIC Barcelona) during the second
semester, as a learning outcome of the acquired
analytical skills - to find, understand, organize and
communicate different perspectives, approaches and
models of urban resiience implementation through a
best practice case study analysis.

The aim of each report is thus to offer an easy-to-read
overview about how innovative positive adaptation
practices are implemented in a selected city through a
set of instruments such as plans, projects or communities-
led initiatives.

This series of reports aims to critically discuss how cifies
and resilience actors manage adaptive responses to
different threats and to provide a basis for practitioners to
learn about new and innovative experiences.

Although the scope of these reports is ambitious, and the
analysis leading to each report results complex, the
presentation has been designed in order to be easy to
read and accessible to the general public. Each report
of this collection maintains a standard structure,
facilitating comparative analysis, in the hope that this
initiative contributes to spreading the understanding of
how innovative best practices are framed and
implemented in many cities across the globe.

Lorenzo Chelleri

Director and Urban Resilience Research Network Chair
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The Paradise Garden Project, located in Saadat Abad, Tehran, Iran, is a landmark example of
integrating cultural heritage with modern climate adaptation to create a multi-hazard resilient
urban development. The project spans 85000 m? and comprises 14 residential blocks housing
approximately 1,200 units. Its defining feature is the deliberate limitation of built coverage to just
20% (far below the legally permissible 60%), allowing the preservation of 80% of the site for green
and blue infrastructure.

The project addresses two pressing hazards: flash flooding from the Alborz Mountain foothills and
Darakeh River, and extreme heat intensified by the urban heat island effect. By adopting an
integrated suite of blue—-green infrastructure measures, permeable pavements, terraced gardens,
axial water channels, shaded pedestrian networks, and decentralized cooling shelters with backup
energy, the project exemplifies preventive adaptation grounded in robustness, redundancy, and
decentralization.

Adopting a preventive adaptation approach, the project integrates robustness, redundancy, and
decenftralization to maintain functionality during climatic extremes. Its co-benefits include
biodiversity enhancement, social cohesion, cultural continuity, and reduced infrastructure stress.
Lessons learned highlight the value of embedding hazard mitigation in culturally familiar design, the
long-term cost efficiency of preventive measures over post-disaster recovery, and the reliability of
decentralized systems during infrastructure failures. With strong potential for replication across Iran’s
varied climates and scalability from neighborhood to district levels, the Paradise Garden Project
stands as a nationally significant best practice in resilience-oriented urban design.
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Figure 1: Between residential blocks
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2. CASE STUDY INFO

2.1 Project Overview

Situated at the intersection of natural beauty and hazard exposure, the Paradise Garden Project
occupies a site in northern Tehran's Saadat Abad district. Nestled along the Darakeh River and
within the drainage pathway of the Alborz Mountain foothills, the site is inherently vulnerable to
flooding. At the same time, Tehran's intensifying heatwaves and electricity shortages create acute
risks of thermal discomfort and health emergencies. This combination of hazards presented both a
challenge and an opportunity: rather than maximizing density and profit, the project was designed
to tfransform risk into resilience.

The development consists of 14 residential blocks, arranged to optimize natural ventilation, solar
orientation, and access to expansive public spaces. Covering a total land area of 85,000 m?, the
project allocates 17,000 m? (20%) to built structures and 68,000 m? (80%) to landscaped, permeable,
and communal areas. This distribution is a conscious departure from conventional Tehran
developments, where built-up coverage often reaches the 60% legal maximum. The decision not
only enhances flood mitigation capacity and heat resilience but also preserves open space as a
cultural and social asset.

The design draws heavily on Persian garden fraditions, renowned for their integration of water,
vegetation, and spatial order to create environments that are simultaneously functional, aesthetic,
and restorative. In Paradise Garden, this heritage is reinterpreted as a contemporary resilience
strategy: terraced gardens slow stormwater, water channels double as flood conveyance and
cooling features, and shaded colonnades protect pedestrians from extreme summer heat.
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Figure 2: Paradise Garden’s top view. Arrows show the ground and the mountain’s slope

2.2 Dates, Costs, and Timeline

The concept phase began in the mid-2010s, responding to growing municipal and national
concerns about Tehran's environmental vulnerabilities. Detailed design and stakeholder
consultations occurred over two years, incorporating hydrological studies, climate projections, and
cultural heritage considerations. Site preparation began in 2018, with landscape infrastructure,
permeable pavements, water channels, and planting, prioritized before major building works to
ensure immediate hazard-mitigation capacity.
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By 2020, the project’s core residential and public spaces were complete, earning the ARCASIA
Award for Architecture (Urban Projects, 1st place) and recognition at the Iranian Biennial (Urban
Planning, 2nd place). Continued post-occupancy landscaping enhancements and adaptive
management strategies remain ongoing. While full financial data are proprietary, cost allocations
favored long-term durability and resilience features over maximum build density, resulting in higher
initial per-unit investment but lower projected maintenance and disaster recovery costs.

The principal actors included the Iran Military Cooperative Foundation (funding and governance),
Alireza Shahlaei (architectural design), environmental consultants, and municipal authorities for
oversight.

2.3 Hazards Addressed
Two primary hazards shape the project’'s adaptation strategy:

Flash Flooding: The site’s position in a natural drainage corridor and proximity to the Darakeh River
make it vulnerable to high-velocity runoff during seasonal storms. Urban impermeability in
surrounding districts amplifies this risk. Flood events pose a threat to cause erosion, damage
infrastructure, and disrupt transportation and utilities.

Extreme Heat: with summer temperatures exceeding 38°C and projections of increasing heatwave
days (IPCC, 2022), combined with grid instability, heat stress poses severe risks to human health and
habitability. Grid instability compounds the risk by threatening access to mechanical cooling. Heat
stress has direct health implications, particularly for vulnerable populations.

The urgency of addressing these hazards is underscored by climate projections indicating both
increased rainfall intensity and higher heatwave frequency in Tehran. The project’s preventive
adaptation approach avoids the cost and disruption associated with post-disaster interventions.

2.4 Key findings

The Paradise Garden Project generated several key findings that highlight its role as a best practice
in resilience-oriented urban design:

1. Multi-functional and flexible public spaces: The project demonstrated that public areas can
serve multiple purposes simultaneously, including ecological restoration, recreation, and social
interaction. Their flexible design ensures adaptability to diverse community needs while contributing
to resilience.

2. Risk reduction through topography-informed design: By carefully responding to the site’'s natural
gradients, the project reduced flood vulnerability, channeling runoff into safe zones and enhancing
infiltfration. This approach highlights the value of aligning design with natural landforms.

3. Synergistic green-blue infrastructure for climate adaptation: The combination of permeable
pavements, vegetation, and water features addressed both flooding and heat stress, proving that
integrated ecological systems can yield co-benefits across multiple hazards.

4. Local resource utilization for environmental and economic sustainability: The project reduced
maintenance costs and environmental impacts by employing locally available materials and
native vegetation, promoting both ecological balance and long-term affordability (UN-Habitat,

2019). _
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5. Decentralized cooling and emergency shelters: Cooling facilities embedded within community
lioraries provided safe, reliable refuge during heatwaves and power outages, reducing
dependence on cenftralized utility networks.

6. Participatory and inclusive planning: The planning process incorporated local values and
community needs, ensuring that resilience strategies were socially grounded and widely accepted.
This inclusivity enhanced both the legitimacy and long-term sustainability of the project.

2.5 Impacts and Measurement

Environmental Impacts: Hydrological modeling and on-site monitoring, also in-depth interviews with
the responsible engineer and maintenance team, confirm significant reductions in stormwater
runoff volumes and peak flows. Thermal imaging shows surface temperature reductions of up to
4°C in shaded and vegetated zones. Biodiversity surveys indicate an increased presence of wildlife,
including foxes and rabbits, as well as native bird and insect species.

Social Impacts: Residents report improved comfort and well-being, with shaded paths and cooling
areas increasing outdoor activity during hot months. Public spaces foster community interaction,
while decentralized cooling shelters ensure equitable access during power outages.

Economic Impacts: Although initial construction costs were higher than conventional
developments, projected lifecycle costs are lower due to reduced flood damage, lower energy
demand, and minimal post-disaster reconstruction needs. Property values have risen in part due to
the project’s environmental quality and award recognition (Iranian Biennial, 2021). It may seem like
a green gentrification phenomenon, but in Iran, due to monthly high inflation, it is unavoidable.

Relevance to Policy, Planning, and Society: Paradise Garden aligns with the National Climate
Change Adaptation Plan and Tehran's municipal strategies for flood control and heat mitigation. Its
integration of hazard mitigation with culturally resonant design enhances public and policymaker
support, serving as a persuasive precedent for embedding resilience into urban development
policy (UNDRR, 2017).

Scalability and Replicability: The project’s principles are broadly replicable across Iran and
adaptable to varying climatic and hydrological contexts. Scalability is supported by modular
design strategies that allow blue-green infrastructure elements to be implemented incrementally or
at larger urban scales without loss of effectiveness or heavy reliance on advanced technologies.

[ i P

Figure 3: Niavaran residential building inspired by Paradise Garden on a smaller scale, Tehran.
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3. DISCUSSION

3.1 Actions for Flood Management

Given the project’s location within a natural drainage path, flood risk reduction was a central
design priority. The strategy moved away from conventional underground drainage pipes and
instead adopted a preventive, surface-based system. Terraced gardens were used to slow down
runoff, while permeable pavements enhanced infilfration and reduced peak flows. Axial water
channels functioned as both cultural and technical features, guiding stormwater safely through the
site while simultaneously providing aesthetic and cooling benefits. Vegetation cover and soil
absorption further complemented the system, collectively reducing the likelihood of erosion and
infrastructure damage. By working with natural topography rather than against it, the project
tfransformed a hazard into a resilience asset.
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Figure 5: Natural topography in design, adding vegetation fo existing green areas and permeable pavements
3.2 Actions for Heatwave Management

In parallel, the project addressed Tehran's intensifying heatwaves, which pose significant risks to
health and comfort. Shaded pedestrian pathways and colonnades were designed to reduce
direct solar exposure and improve walkability during hot periods. Tree canopies and layered
vegetation lowered surface and air temperatures, while evaporative cooling from water channels
created localized microclimates. Additionally, decentralized cooling shelters were integrated into
block libraries, each equipped with backup generators to ensure continued functionality during
power outages. These shelters provide reliable refuge for vulnerable populations, reducing
dependency on cenfralized cooling systems. Together, these measures constitute a holistic strategy
for mitigating urban heat stress while maintaining cultural confinuity.

Figure 5: Pergolas, fountain, and shaded areas in landscape design for thermal comfort

5 uLc 8

barcelona

URBAN
RESILIENCE FOR
SUSTAINABILITY

TRANSITIONS

.edu



I RADISE GARDEN IRAN

3.3 Innovation Compared to Business-as-Usual

The project breaks decisively from Tehran's business-as-usual (BAU) development patterns. While
most mass housing projects prioritize maximum density and mechanical systems, Paradise Garden
prioritized ecological function, passive design, and public space. This comparison highlights how
Paradise Garden represents not just incremental improvement but a transformative change in
Tehran's planning paradigm.

Category Business-as-Usual (BAU) Paradise Garden Innovation
Only 20% built; jority dedicated t
Land Use Maximize construction (60-80%) nly 20% l.JI majenly dedicatedto
green/public space
Flatt df tructi
Terrain O. .ene orconsiruction Infegrated into drainage and design
efficiency
Climate Mechanical cooling, Passive, nature-based cooling and surface water
Strategy underground drains management
Biodiversity Ignored or destroyed Protected and enhanced
Accessibility |Car-centric, fragmented Pedestrian-friendly, inclusive, shaded pathways
Public Space |Minimal, residual Multifunctional plazas and green-blue spaces

Table 1: Innovation compared fo BAU
3.4 Multi-Hazard Integration and Co-Benefits

The design integrates solutions for floods and heatwaves into a unified strategy. Terracing reduces
runoff velocity while creating shaded microclimates; water channels double as flood conduits and
evaporative cooling systems; free canopies provide infiliration and shade simultaneously.

The co-benefits are significant.
Environmental: improved biodiversity, better air quality, and reduced heat stress.

Social: equitable access to public space, climate justice through decentralized shelters, and
enhanced public health.

Economic: reduced operating and recovery costs, higher property values.

Technical: replicable models that rely on low-technology, modular systems. These co-benefits
demonstrate the project’s holistic value (Folke et al., 2016).

These outcomes align with resilience theory, which emphasizes that effective adaptation strategies
must generate multiple co-benefits across social-ecological systems to ensure sustainability and
long-term legitimacy (Folke et al., 2016; UN-Habitat, 2019).

3.5 Resilience Approach and Principles
The project demonstrates a combination of resilience approaches:

o Preventive adaptation. Anficipating hazards through Ilandscape design, permeable
pavements, shaded areas, and decentralized shelters.
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+ Transformative change. Reducing the built footprint to 20% and shifting the landscape's
function from decorative to infrastructural.

e Robustness building. Infrastructure, such as water channels, permeable pavements, and
backup-powered libraries, withstands stresses.

It also enhances resilience principles:
e Robustness: durable systems capable of absorbing shocks.

¢ Redundancy: multiple water management and cooling pathways reduce reliance on single
systems.

o Decentralization: distributed shelters and infiliration systems ensure resilience even during
cenftralized failures.

3.6 Contribution to Sustainability

Paradise Garden advances environmental sustainability by lowering carbon dependence, restoring
ecosystems, and conserving water. It enhances social sustainability through equitable access to
adaptation infrastructure. Economically, it cuts long-term maintenance and recovery costs while
supporting property values, ensuring financial viability (World Bank, 2016).

3.7 Trade-Offs and Mitigation

The project involved frade-offs. Reducing built-up area limited short-term profits, but was offset by
higher unit values and property appreciation. Blue-green infrastructure requires regular upkeep,
which can be mitigated with the use of native, drought-tolerant plants. Construction on sloped
terrain added complexity but was leveraged for natural drainage and public space design. Phased
landscaping extended timelines but allowed adaptive adjustments and incremental financing.
These examples show that well-managed trade-offs can deliver long-term benefits.

Despite successes, governance barriers limit replicability. Tehran’s urban development remains
driven by short-term profits and regulations that favor maximum density over resilience. Policy
misalignment, especially in land-use, challenges broader adoption. Without reform, such projects
risk remaining isolated rather than shaping systemic transformation (UNDRR, 2017). Overcoming
these barriers is essential if Paradise Garden is to guide wider urban policy innovation in Iran.

Figure 6: Landscape sections and pergola details
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4. CONCLUSION

The Paradise Garden Project represents a highly relevant and innovative best practice in climate
adaptation. It addresses two of Tehran’s most pressing hazards—flash flooding and extreme heat—
through preventive measures that merge ecological function with cultural heritage. By
reinterpreting the Persian garden within a resilience framework, the project shows that adaptation
strategies can be technically effective while remaining socially resonant and culturally meaningful.
This cultural grounding strengthens legitimacy and supports replication in other Iranian cities where
heritage influences community acceptance.

Innovation is evident in its departure from business-as-usual urbanism. Rather than maximizing
density for profit, the project restricted construction to 20% of the site and dedicated the remainder
to green-blue infrastructure. By prioritizing surface-based, nature-driven systems over concealed
engineering, it reframed the landscape as functional climate infrastructure. This shift demonstrates
that fransformative, sustainable development need not rely on expensive high-tech solutions.

Equally important is the project’s scalability and replicability. Its core principles—terraced runoff
management, permeable pavements, shaded networks, and decentralized shelters—are modular,
cost-efficient, and adaptable to different contexts. They can be phased in gradually, making the
model suitable not only for elite districts but also for smaller municipalities with limited resources.

The co-benefits reinforce its value. Environmentally, it reduces flood risk, mitigates heat, and
improves biodiversity. Socially, it ensures equitable access to safe spaces while fostering cohesion.
Economically, it lowers recovery costs and sustains property value. Technically, it offers a replicable
model resilient to centralized system failures.

Nonetheless, replication depends on supportive governance. The project required political
commitment and acceptance of reduced short-term profits—conditions not always present.
Broader adoption will therefore require policy reforms to align incentives with resilience goals.

In sum, Paradise Garden demonstrates that preventive, inclusive, and culturally embedded urban
design can both reduce risks and deliver long-term sustainability, offering a compelling model for
Iranian cities and beyond.

=1

Figure 7: Landscape design inspired by traditional Persian gardens
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