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ARTICLE INFO ABSTRACT

This study aims to elucidate biophilic landscape design strategies as resilient
ecological infrastructure to address the water crisis in urban spaces, focusing on
the stepped landscape of Chamran Park in Karaj. The research is applied in
purpose and descriptive—analytical in methodology. Data were collected through
documentary studies and field evaluations. An integrated SWOT framework
including the Internal Factor Evaluation (IFE) and External Factor Evaluation
(EFE) matrices, together with the Quantitative Strategic Planning Matrix
(QSPM), was employed for data analysis and strategy formulation. The results
indicate that the IFE score of 2.63 and the EFE score of 2.29 place the study area
in a “Competitive (ST)” strategic position. Based on the QSPM analysis, the
strategy of “developing a gravity-fed water landscape with phytoremediation”
achieved the highest Total Attractiveness Score (TAS = 6.28). It was followed
by “smart flood management using multi-functional infrastructures” (TAS =
5.09), “evaporation-reducing biophilic microclimate creation” (TAS = 4.98), and
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“enhancing the sense of belonging through participatory landscape” (TAS =
4.01). The findings suggest that achieving a resilient biophilic landscape requires
a transition from purely aesthetic approaches toward pragmatic design that

integrates environmental-ecological, physical-spatial, perceptual-psychological,
and managerial-policy dimensions. Such an approach can transform urban
landscapes into gravity-based, self-sustaining ecological systems that reduce
water consumption and enhance ecological resilience.
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Introduction

Rapid urbanization and the ensuing disconnect between humans and nature have exacerbated
environmental issues, particularly the severe water crisis in Iranian metropolises. Biophilic design
offers a paradigm shift from purely decorative and energy-intensive water features to resilient
ecological infrastructures. This study aims to develop operational biophilic design strategies for urban
public spaces to sustainably manage the water crisis, focusing on the stepped landscape of Chamran
Park in Karaj.

Materials and Methods

This applied, descriptive-analytical research utilized documentary studies and field evaluations for
data collection. A conceptual model comprising four core dimensions—physical-spatial,
environmental-ecological, perceptual-psychological, and managerial-policy—was developed. Data
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analysis and strategy formulation were conducted using an evidence-based integrated SWOT
framework to evaluate internal strengths/weaknesses and external opportunities/threats. Subsequently,
the Quantitative Strategic Planning Matrix (QSPM) was employed to prioritize and rank the
formulated competitive strategies based on their Total Attractiveness Scores (TAS).

Results

The Internal Factor Evaluation (IFE) matrix yielded a score of 2.63, indicating that the area’s internal
physical-ecological strengths (e.g., steep topography and rocky bedrock) outweigh its weaknesses.
Conversely, the External Factor Evaluation (EFE) matrix score of 2.29 highlights a highly turbulent
environment dominated by severe threats like groundwater depletion and climate change. The
intersection of these scores places the project in the “Competitive (ST)” strategic position,
demonstrating that internal strengths can be leveraged to mitigate external macro-climatic threats.
Consequently, four competitive strategies were formulated. The QSPM analysis prioritized these
strategies as follows: 1) Developing a gravity-fed water landscape with phytoremediation (TAS =
6.28); 2) Smart flood management using multi-functional infrastructures (TAS = 5.09); 3)
Evaporation-reducing biophilic microclimate creation (TAS = 4.98); and 4) Enhancing the sense of
belonging through participatory landscape (TAS = 4.01).

Discussion and Conclusion

The findings underscore that traditional, purely decorative landscaping is increasingly obsolete in the
face of severe water shortages and climate change. Based on the conceptual model developed in this
research, achieving a resilient biophilic landscape requires the synergistic integration of four core
dimensions: physical-spatial, environmental-ecological, perceptual-psychological, and managerial-
policy. The highest attractiveness score assigned to the gravity-fed phytoremediation strategy confirms
that biophilic design must function as a living, self-sustaining ecological machine rather than a mere
aesthetic addition. By leveraging the site’s natural steep topography and incorporating native aquatic
plant species (e.g., Typha and Phragmites) for biological filtration in stepped configurations, urban
spaces can eliminate energy-intensive pumping, minimize evaporation, and significantly reduce water
waste. Furthermore, the transition from a “consuming landscape” to a “resilient ecological
infrastructure” necessitates actionable execution policies across all dimensions. These include
replacing high-consumption conventional fountains with natural drainage systems, prioritizing
biological shading over open water bodies to create microclimates, and employing smart 10T sensors
for real-time flood monitoring and water quality assessment. Concurrently, fostering a participatory
landscape through targeted citizen education programs enhances the community’s sense of belonging
and environmental stewardship. Ultimately, the implementation of these integrated strategies provides
a pragmatic, sustainable framework for transforming Chamran Park—and similar urban spaces—into
resilient ecological systems capable of mitigating the macro-climatic impacts of the water crisis while
actively enhancing urban environmental quality.
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1. IFE: Internal Factor Evaluation

2. EFE: External Factor Evaluation

3. IE: Internal-External Matrix

4. SWOT (Strengths, Weaknesses, Opportunities, Threats)
5. QSPM (Quantitative Strategic Planning Matrix)

6. Evidence-based Assessment
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1. Sydney Park Water Reuse Project
2. AS: Attractiveness Score
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