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ABSTRACT

In Tabriz metropolis, per capita green space in some urban districts falls
below 3 m?, while the WHO global standard is 9 m2 and Iran's national
standard is 7 m2. Despite this significant gap, no systematic study has yet
identified precisely which districts and which functional levels
(neighborhood, local, district) suffer the most severe shortages. This study
aims to fill that gap by analyzing the spatial distribution pattern of urban
green spaces in Tabriz using Geographic Information Systems (GIS). The
methodology is based on precise spatial analysis using standard service
radii: 300 m for neighborhood parks, 750 m for local parks, and 1,200 m for
district parks. Analytical tools employed include distance analysis, overlay
mapping, service radius zoning, and Gini coefficient calculation. The
findings reveal a deeply unjust distribution of green space across the ten
municipal districts. Districts 2, 4, and 8, with less than 3 m2 per capita and
accessibility coverage below 60%, are in critical condition, while districts
5, 7, and 10 show per capita green space above 7 m2 The Gini coefficient
in deprived districts reaches 0/43, indicating severe inequality and
demonstrating that the existing distribution follows a structural and biased
pattern beyond random fluctuations. Practical strategies proposed include
developing small-scale green spaces in deteriorated urban fabrics (pocket
parks, green roofs, green walls), creating continuous green networks, and
prioritizing investment in deprived districts 2, 4, and 8. Overall, it can be
concluded that without targeted, spatially-informed intervention based on
spatial justice principles, the spatial gap in Tabriz will only widen further.
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Extended Abstract

Introduction

Rapid urbanization, unplanned city expansion,
and population growth have increasingly severed
the connection between humans and nature in
contemporary  cities.  This  disconnection
manifests in various forms, including reduced
per capita green space, increased pollution,
declining quality of life, inadequate
environmental infrastructure, and unequal access
to urban services. In many developing countries,
these issues have led to informal settlements,
excessive densities, spatial identity loss, and
diminished social capital. Within this context,
urban green spaces (UGS) are no longer viewed
merely as decorative or recreational elements.
Instead, they are recognized as strategic,
functional components of urban design that play
a pivotal role in enhancing urban liveability and
fostering socio-ecological balance. Green spaces
contribute to physical and mental health,
strengthen social interactions, reinforce place
identity, and improve urban resilience.
Moreover, they serve as vital public
infrastructure for sustainable development,
spatial justice, and environmental security. The
World Health Organization (WHQ) recommends
a minimum per capita green space of 9 m2, while
Iran’s national standard sets a target of 7 m? per
person. However, many Iranian cities, including
the metropolis of Tabriz, fall significantly short
of these benchmarks. Tabriz, as a major
population and economic hub in northwestern
Iran, faces complex challenges related to spatial
inequality, service concentration, and pressure
on natural infrastructure. Given this situation, the
present study aims to analyze the spatial
distribution pattern of urban green spaces in
Tabriz using Geographic Information System
(GIS) technology. The core research question is:
To what extent does the spatial distribution of
green spaces in Tabriz align with the principles
of spatial justice, standard urban service criteria,
and demographic-environmental needs?

Methodology

This applied research adopts a descriptive-
analytical approach grounded in the framework
of spatial justice. The study integrates both
quantitative spatial analyses and qualitative
assessments of access to green spaces. The data
used include spatial information on parks, road
networks, and neighborhood boundaries,
obtained from official sources such as the Tabriz
Municipality and the Information Technology
Organization, as well as population statistics
from the Statistical Center of Iran. The
methodological process involved several key

steps: First, urban parks were classified
according to a hierarchical framework based on
area, service radius, and function. The
classification included: Local parks (service
radius: 300 m), District parks (service radius: 750
m), City-wide parks (service radius: 1,200 m).
Second, GIS-based analytical tools were
employed, including: Buffer analysis (intelligent
buffering based on the road network to account
for physical barriers), Distance analysis to
measure actual walking access, Overlay mapping
to integrate multiple layers (accessibility,
population density, park quality), Hotspot
analysis to identify deprived neighborhoods,
Gini  coefficient calculation to measure
inequality in green space distribution. Third,
weighted overlay techniques were used to
combine different information layers, enabling
the identification of critical and underserved
areas based on composite indicators. Finally, to
enhance validity, the spatial analysis results were
cross-checked with field studies in a sample of
neighborhoods and compared with secondary
municipal data. The methodological innovation
of this study lies in integrating quantitative GIS
analysis with qualitative evaluations and
proposing a multi-criteria decision-making
(MCDA) model for optimal location of new
parks to achieve spatial justice.

Results and Discussion

The spatial and statistical analyses conducted
across Tabriz’s ten municipal districts revealed
significant imbalances in the distribution of and
access to public green spaces. The results are
summarized below by district, highlighting key
indicators and policy implications. District 2:
Despite having one of the highest population
densities (145 persons/ha), this district hosts only
6% of the parks of the city. Per capita green space
is a mere 2.1 m?, far below both national (7 m?)
and WHO (9 m2) standards. Approximately 40%
of the population lives outside the standard
access radius. The Gini coefficient for green
space access in this district is 0.43, indicating
severe inequality. Most parks (72%) are small-
scale (under 1 ha), and the distribution is
clustered rather than dispersed. Proposed
solutions include developing green corridors on
derelict land, converting surplus municipal land
into themed parks, and creating linear parks
along urban waterways. District 4: With only 4%
of the city’s parks, this district has the smallest
share among all ten districts. Per capita green
space is below 3 m2. The compact urban fabric,
lack of developable land, and poor
environmental infrastructure exacerbate the
problem. The situation is particularly acute in old
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and marginal neighborhoods, where social
dislocation and reduced liveability are evident.
Strategies include rehabilitating deteriorated
urban spaces, transforming abandoned land into
pocket parks, and designing human-scale green
spaces with improved infrastructure. District 8:
As the historical heart of Tabriz, this district has
an extremely dense fabric and severe land
scarcity. It contains only 5% of the parks of the
city, and in some neighborhoods, per capita
green space falls below 2 m2—the lowest in the
city. As horizontal expansion is impossible,
therefore, innovative solutions such as green
roofs, green walls, and multifunctional squares
are essential. Community participation and NGO
involvement are critical for sustainable
management. District 1: Although it holds 12%
of the parks of the city and has a per capita green
space of 5.8 m2 (above the city average), it still
lags behind the national standard. Only 25% of
its green spaces are at the district scale, limiting
broader  recreational  opportunities.  The
northeastern part, with dense old fabric (95
persons/ha), suffers from poor access. Field
studies indicate low-quality equipment and
facilities. Recommendations include developing
green spaces in deprived areas, creating
connective networks between existing parks, and
upgrading quality. District 3: With 10% of the
city’s parks and a per capita of 4.2 m?, access is
uneven. Only 75% of the population is within the
standard service radius. Just 15% of parks are at
the district scale (vs. a recommended 30%). Most
green spaces are under 2 ha and lack adequate
amenities. Balanced development—especially in
southern parts—and the creation of continuous
pedestrian green paths are needed. District 6:
Hosts 8% of the parks of the city. While some
parks are well-located, their design quality, urban
furniture, and welfare infrastructure require
significant improvement. Western areas suffer
from fragmented distribution and lack of mid-
scale spaces. Refurbishment, development of
small and mid-scale green spaces in dense
fabrics, and creation of continuous green
corridors are recommended. District 9: This
developing area holds 7% of the parks of the city,
but many projects are unfinished. A forward-
looking, integrated planning approach is required
to create functional connectivity among scattered
projects, allocate financial resources, and equip
spaces with amenities. Community participation
and modern maintenance technologies are
essential. District 5: Possesses 15% of the parks
of the city—the largest share. Per capita green
space exceeds 8 m2 However, spatial
distribution is uneven, and some central and
northern neighborhoods lack adequate access

due to long distances and missing green path
networks.  Solutions include  developing
pedestrian green networks, linear parks along
major roads and waterways, and upgrading park
amenities. District 7: Has about 9% of the parks
of the city and a per capita green space close to 7
m2. Spatial coverage and design quality are
relatively good, fostering social belonging and
psychological security. To maintain this positive
status, regular maintenance, climate-resilient
infrastructure, and expanded recreational-
cultural facilities are needed. District 10: Despite
having 14% of the parks of the city, this district
contains many informal settlements and marginal
fabrics. Actual per capita green space is low
(under 4 m?), and most parks are small-scale,
poorly designed, and lack security and lighting.
Distribution is highly uneven. Micro-scale,
neighborhood-based interventions—such as
repurposing derelict land, vertical green spaces,
green roofs, and community empowerment—are
crucial. The results clearly demonstrate that the
distribution of urban green spaces in Tabriz is not
only gquantitatively uneven but also qualitatively
disparate. Districts with higher population
density and older, poorer fabrics (2, 4, 8) have
the least access, while more affluent or better-
planned districts (5, 7) enjoy significantly higher
per capita green space and better quality. This
pattern reflects structural socio-spatial inequality
and contradicts the principles of spatial justice.
The study’s findings align with international
research (e.g., Kabisch & Haase in Berlin; Zhang
et al. in Beijing; Sister et al. in Los Angeles),
which consistently shows that disadvantaged
socioeconomic groups bear the brunt of green
space deficiency. The use of hierarchical service
radii (300 m, 750 m, 1,200 m) proved effective
in revealing mismatches between population
distribution and park provision at different
scales.

Conclusion

This research conclusively demonstrates that the
distribution of urban green spaces in the Tabriz
metropolis is severely uneven and fundamentally
contradicts the principles of spatial justice, with
districts 2, 4, and 8 facing critical shortages (per
capita green space below 3 m2 compared to the
WHO standard of 9 m2), while districts 5 and 7
enjoy relatively favorable conditions. The spatial
analysis reveals that poor location choices,
fragmented park networks, inadequate service
radii, and low-quality design have resulted in
reduced  social interactions,  weakened
neighborhood identity, and diminished citizens'
sense of belonging, forcing many residents to
travel outside their local areas for basic
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recreational needs. To address these deep-rooted
inequalities, this study recommends a set of
integrated strategies including the conversion of
abandoned and underutilized urban lands into
pocket parks and green corridors, the
implementation of innovative solutions such as
green roofs and vertical gardens particularly in
dense historic districts like district 8, the
renovation and upgrading of existing parks with
improved lighting, amenities, and
multifunctional spaces, the adoption of
neighborhood-based per capita standards rather
than uniform citywide benchmarks, and the
systematic use of GIS-based multi-criteria
decision analysis for evidence-based
prioritization ~of new park locations.
Furthermore, fostering active community
participation in the design, maintenance, and
governance of green spaces alongside the
creation of climate-adaptive, low-water, and
culturally appropriate park designs is essential
for long-term sustainability. Ultimately, urban
green spaces must be recognized not as
decorative or recreational luxuries but as critical

public infrastructure for public health, social
cohesion, climate resilience, and the realization
of urban justice; failure to adopt these justice-
oriented, data-driven, and  participatory
approaches will only deepen environmental
inequality and continue to degrade the quality of
life for the citizens of Tabriz.
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