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Objective: The aim of this research is to provide an integrated approach to assessing and
promoting the sustainability of urban parks, in which Hamedan Mardom’s Park was
selected as a case study. The methodology involved developing a scalable, flexible, and
replicable framework for measuring the sustainability of urban parks.

Method: To perform this research, a practical, cost-effective, and accessible framework
was designed that could be easily used by park managers and stakeholders using
operational data. The assessment was based on the three main pillars of sustainability, i.e.,
the environmental, social, and economic dimensions, which were divided into 24
indicators and 60 criteria. Each criterion was classified as positive (+) or negative (-)
based on its numerical impact on sustainability and was categorized as internal or external.
Internal criteria were determined as those that could be directly influenced by park
management, while external criteria depended on external factors such as government
policies. For each of the dimensions, scores were calculated based on the mean values of
the relevant indicators, and each pillar contributed equally to the overall sustainability
score.

Results: The results showed that Mardom Park in Hamedan, in the time of investigation,
had a poor sustainability status, with a total score of 33.29%. The environmental and
economic pillars scored higher at 23.80% and 21.43%, respectively, and the social pillar
scored 54.66%. Key weaknesses included poor water management, lack of renewable
energy use, and inadequate waste management systems. With improvements, the park’s
overall sustainability score could increase to 87.96%, highlighting significant potential for
improvement.

Conclusions: In this study, weaknesses were identified as water resource conservation,
renewable energy adoption, and waste management. To improve the sustainability of the
studied park, it is suggested that advanced technologies such as rainwater harvesting
systems, LED lighting, and composting programs be implemented. These measures can
not only have positive environmental impacts but also help to improve the quality and
sustainability of the park. Additionally, holding educational workshops on environmental
issues can help increase community participation and awareness. Compared to other
parks, the park under study performed better from the social aspect, attributed to its open
access and inclusive policies.
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Introduction

Urban green infrastructure (UGI) has emerged as a cornerstone of sustainable urban development, offering
multifaceted benefits ranging from environmental conservation to social cohesion and economic resilience. Urban
parks, as critical components of UGI, serve as vital public spaces that enhance quality of life, mitigate
environmental degradation, and foster community engagement. However, rapid urbanization, resource constraints,
and ineffective management frameworks pose significant challenges to their sustainability. This study addresses
these challenges by developing an integrated, scalable, and replicable framework to assess and improve the
sustainability of urban parks, using Hamedan Mardom Park in Iran as a case study.

The research is grounded in the three pillars of sustainability—environmental, economic, and social—and
employed a comprehensive set of 29 indicators and 60 criteria to evaluate park performance. By focusing on
operational data and practical interventions, the framework aimed to empower park managers and stakeholders to
implement targeted improvements. The study highlighted the potential of systematic assessments to identify
strengths, weaknesses, and opportunities for transformation, ultimately contributing to the broader goals of
sustainable urban development.

Method

The methodology was based on a tripartite framework weighting environmental, economic, and social dimensions

equally. Each pillar was subdivided into indicators and criteria, designed to capture both quantitative and

qualitative aspects of park management, as follows:

- Environmental pillar, focusing on resource efficiency, biodiversity, water management, renewable energy,
waste systems, and green infrastructure.

- Social pillar, evaluating accessibility, inclusivity, educational programs, cultural engagement, and community
health.

- Economic pillar, assessing the cost-effectiveness, revenue generation, energy efficiency, and resource
optimization.

A total of 24 indicators and 60 criteria were identified, with each criterion classified as positive (+) or negative (-),

reflecting the impact on sustainability, and internal (i), which were directly influenced by park management (e.g.,

irrigation systems), and external (e), which depended on broader policies (e.g., municipal regulations).

Data were collected through field surveys, municipal records, and stakeholder interviews. Each criterion was

scored on a 0—100 scale, with 100 representing optimal sustainability. Pillar scores were calculated as the average

of their respective indicators, and the overall sustainability score was derived from the equal weighting of the

three pillars. The levels of sustainability were classified as:

- Low (0-50%), meaning insufficient performance,

- Moderate (51-79%), representing partial alignment with sustainability goals,

- High (80-100%), which were classified as exemplary practices.

Results

The results indicated that Hamedan Mardom Park showed a moderate sustainability status, in the time of
investigation scoring 33.29% in the overall sustainability indicator. The environmental and economic pillars
scored 23.80% and 21.43%, respectively, while the social pillar achieved a higher score of 54.66%. Significant
shortcomings included inadequate water management, the absence of renewable energy adoption, and insufficient
waste management systems. In the case of implementing improvement strategies, the park’s total sustainability
value could increase to 87.96%, highlighting significant potential for enhancement.

The findings aligned with previous studies emphasizing the importance of systematic park management for
achieving sustainability. Weaknesses in water conservation, renewable energy adoption, and waste management
were identified, echoing similar challenges noted in other studies. Implementing advanced technologies such as
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rainwater harvesting systems, LED lighting, and developing participatory programs could significantly improve

the park's sustainability. Additionally, hosting educational workshops on environmental topics could foster

community engagement and awareness. Comparatively, the park performed better in the social dimension,

attributed to its good access and inclusive policies, but lagged in the environmental and economic aspects.

According to the result, the environmental challenges of the site included the following items:

- Water Management: The park scored 3.33% in water conservation due to the absence of rainwater harvesting,
recycled water systems, and automated irrigation.

- Renewable Energy: Only 25% of energy needs were met through sustainable sources, with no solar panels or
wind turbines installed.

- Waste Management: A score of 16.66% in this item underscored inadequate recycling programs and
composting facilities.

- Green Infrastructure: Due to the absence of permeable surfaces, bioswales, and green roofs, the park obtained a
0% score in this category.

The economic limitations of the studied park included:

- Revenue Generation: The park generated no income from waste recycling, workshops, or rental spaces,
resulting in heavy reliance on municipal funding.

- Energy Costs: Despite partial use of LED lighting (75% in offices), outdated electrical systems and lack of
energy audits led to high operational costs.

- The social strengths and gaps are as follows:

- Accessibility: Free entry, extended operating hours, and disability-friendly infrastructure contributed to a 100%
score in accessibility.

- Education and Culture: The absence of environmental workshops, signage, and community programs resulted
in a 0% score in cultural engagement.

- Improvement potentials of the study area would be reached through implementing targeted interventions that
could elevate the park’s sustainability score to 87.96%. Priority areas in this aspect include:

- Installing rainwater harvesting systems and drip irrigation.

- Transitioning to 100% LED lighting and solar energy.

- Establishing composting facilities and recycling hubs.

- Hosting monthly environmental workshops and cultural events.

Conclusions

According to the results, Hamedan Mardom Park demonstrates considerable potential for improved sustainability
through targeted interventions. By addressing deficiencies in water management, energy efficiency, and waste
recycling, the park could achieve higher sustainability standards. This research underscored the importance of
systematic sustainability assessments in identifying strengths and weaknesses, enabling effective planning and
resource allocation. Future studies should incorporate qualitative measures such as visitor satisfaction and explore
advanced technologies' impacts on park sustainability. Overall, adopting sustainable practices can transform urban
parks into spaces that enhance environmental health, social cohesion, and economic viability, contributing to the
broader goal of sustainable urban development.
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