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Environmental risks resulting from waste mismanagement are considered one of the
fundamental problems of urban management in the country, and this forces urban managers to
examine urban issues with planning and foresight. The city of Ardabil is no exception, and it
is necessary to improve the waste management of this city. The aim of this futures research is
to identify key drivers that are effective in improving urban waste management in Ardabil.
This research was conducted based on futures research methods and using a combination of
guantitative and qualitative models. Given its nature, we used the structural analysis method,
MICMAC software, and a Delphi survey. In this regard, after holding numerous meetings with
24 experts, a total of 54 variables were selected as the statistical population of the study.
Subsequently, the effective components were examined within the framework of the
interaction matrix in the MICMAC software, and 15 factors were identified as the main and
driving factors in urban waste management in Ardabil. Among these variables, social trust,
development of participatory social values, educational and cultural programs, consumption
patterns and consumerism, waste disposal location, waste disposal method, behavioral and
environmental attitudinal dimensions, comprehensive waste management plan, geographical
location, protection of the earth's natural resources, reform of existing laws, The service
performance of municipalities, settlement structure and system, gross domestic product, and
access to sufficient land for landfilling have had the greatest impact. If the urban managers of
Ardabil pay attention to these key variables, we can expect improved planning and
development in Ardabil in the field of urban waste management.
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Extended Abstract

Introduction

Waste management in a principled manner and
with due regard for environmental issues is one
of the most discussed topics in urban
management. Urban solid waste management
includes: targeted, systematic control of the
production, storage, collection, transportation,
separation, processing, recycling, recovery and
disposal of solid waste, especially in urban
areas. In Iran, it is estimated that about 5 million
tons of waste are produced daily, 30% of which
IS municipal waste. This makes waste
management in cities very important, requiring
legal, managerial, and executive frameworks
and long-term and continuous planning in urban
management. The city of Ardabil, with a
population of about 529,000 people as of 2016,
IS no exception to this rule, and along with the
increase in population, the increasing trend in
waste production has created serious threats to
its sustainable development. Urban waste in
Ardabil has been considered one of the most
important environmental and health challenges
in this city. The necessity of this research is to
identify indicators that can improve the
effectiveness and balance of the waste
management system structure under conditions
of uncertainty with stable and regular planning;
therefore, this study seeks to answer this
question: What indicators are effective in urban
waste management in the city of Ardabil?

Methodology

The present study is applied in terms of purpose
and based on futures, analytical, and
exploratory methods in terms of nature. The
statistical population of the study includes
experts related to urban waste management. The
Delphi panel members were selected through a
snowball method, and a total of 24 qualified
individuals were questioned. The statistical
community was asked to measure the indicators
within the framework of the cross-effects matrix
based on the degree of impact and influence,
with numbers on a scale of up to 3, where zero
means no impact, one means low impact, two
means medium impact, three means high
impact, and P means potential impact. Then,
enter the scores into the cross-matrix to measure
the impact and influence of each indicator on
other indicators within the framework of the

foresight software, MICMAC. The software
first identifies the important variables and
components in the desired area and then,
through the cross-matrix analysis, determines
the degree of relationship between these
variables and the relevant area.

Results and discussion

Among the 54 variables in the study,
educational and cultural programs with a score
of 223, development of participatory social
values, the position of the urban creative class
in the field of waste, and material production
and packaging technologies jointly with a score
of 212 and the comprehensive waste
management plan and the economic and
recycling benefits of waste collection were
jointly the most influential factors with 210
points and were at the top. In terms of indirect
influence, the factors of the position of the urban
creative class in the field of waste, material
production and packaging technologies, and the
economic and recycling benefits of waste
collection were exactly repeated and took this
position. Among the 54 variables that were
examined with the MICMAC software, based
on the impact scores and position of the
variables, as well as the opinions of experts, 15
factors were identified as key factors affecting
waste management in Ardabil. The important
point among the identified drivers is the
repetition of social trust factors, waste disposal
location, behavioral and environmental
attitudinal dimensions, geographical location,
access to sufficient land for waste disposal, and
protection of the earth's natural resources in
both direct and indirect ways.

Conclusion

By evaluating the 54 components of the present
study as a result of the analysis of the matrix of
influence and impact using direct and indirect
methods, ten key components of 15 key factors
were identified, including social trust,
development of participatory social values,
educational and cultural programs,
consumption patterns and consumerism, waste
disposal location, waste disposal method,
behavioral and environmental attitudinal
dimensions, comprehensive waste management
plan, geographical location, protection of the
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land's natural resources, reform of existing laws,
service performance of  municipalities,
settlement structure and system, gross domestic
product, and access to sufficient land for
landfilling. Given the knowledge gained from
the drivers and key indicators of urban waste
management, as well as based on the degree of
importance and level of impact of its
dimensions in the management process, we can
have better planning and management for urban
waste in Ardabil. Comparison of past research
and the present study showed that the
components affecting production, especially the
composition of urban waste, are common in
many studies, with the difference that they have
different degrees of importance in different
conditions and periods. In the present study,

only the components of developing
participatory social values, educational and
cultural programs, and waste disposal methods
are consistent among the 15 key effective
components.
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ARTICLE INFO ABSTRACT

Article type: Today, desertification stands as one of the most pressing socio-economic and environmental
Research Article challenges facing humanity, imposing profound consequences on urban settlements. This

phenomenon is increasingly prevalent across Iran, with the Lake Urmia basin serving as a
Received: prominent locus of these compounding environmental pressures. Meanwhile, foresight, as a
2025/08/03 strategic tool for predicting and analyzing trends and possible consequences in various social,
Accepted: economic, and environmental fields, can be a powerful tool for understanding and managing
2026/05/17 the consequences of this crisis in urban settlements and help create effective policies and
pp: programs to deal with it. For this purpose, the present study was conducted with a foresight
22-41 approach to explain the consequences of Lake Urmia desertification on the cities of its

catchment area in West Azerbaijan Province. In this descriptive-analytical study, first, using
Keywords: the snowball sampling method and questioning 34 specialists, experts, and elites related to the
Desertification, content of this study, the consequences of the drying process of this lake on the cities under
Climate Change, study were identified. Then, within the framework of the cross-impact matrix and in the
Foresight, MICMAC software, the direct and indirect influence and dependence of each of these
MICMAC Software, consequences were measured, and according to their scores, the most important and key
West Azerbaijan consequences were explained. The results indicated that the increase in natural events (such as
Province. dust, salt storms, drought, earthquakes, etc.), reduction in water resources, loss of agricultural

and garden lands, reduction in agricultural production, social unrest, soil erosion and reduction
in its fertility, destruction of vegetation, weakening of agriculture-related jobs, lack of inter-
institutional cooperation in dealing with crises, increased unemployment and intensified
population displacement are among the most important consequences of desertification of the
lake on the cities of its catchment area in West Azerbaijan Province. As a result, the findings
emphasize the need to adopt cross-sectoral, evidence-based, and locally appropriate solutions
to enhance the urban and livelihood resilience of the lake catchment communities.
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Extended Abstract

Introduction

Today, desertification, as one of the most
important socio-economic and environmental
challenges of humanity, has affected urban
settlements with significant consequences. This
phenomenon is also spreading in Iran,
encompassing Lake Urmia. Due to successive
droughts and climate changes in recent years,
along with unprincipled exploitation of valuable
resources such as water, soil, and plants, the
process of drying up this lake and turning it into
a salt desert has intensified, and this has caused
climate change and an increase in the intensity
of dust storms in the human settlements of the
lake's catchment. Thus, this issue will in turn
lead to the migration of residents, including
residents of surrounding cities, and numerous
social and economic problems such as the threat
to food security, the reduction of welfare and
quality of life, the spread of urban poverty, the
weakening of jobs related to agriculture, the
threat to the health of citizens, the increase in
the cost of living in the energy, health and
treatment sectors, etc. in these cities.
Meanwhile, foresight, as a strategic tool for
predicting and analyzing trends and possible
consequences in various social, economic, and
environmental fields, can be a powerful tool for
understanding and managing the consequences
of this crisis in urban settlements and help create
effective policies and programs to deal with it.
For this purpose, the present study was
conducted with a foresight approach to explain
the consequences of Lake Urmia desertification
on the cities of its catchment area in West
Azerbaijan Province. Therefore, in this study,
first, all the consequences affected by the
desertification process of the lake were
identified, and then, using a foresight approach
in the light of the cross- impact matrix method
and in the MICMAC software, its key
consequences were explained.

Methodology

In this study, in the first step, using library and
documentary methods, the consequences of
desertification on the level of urban settlements
were collected and organized in the form of a
structured questionnaire and distributed using
the snowball sampling method among 34

specialists, experts, and elites related to the
content of this study (such as urban and regional
planners, geographers, urban managers,
environmental experts, agricultural
biotechnology experts, etc.) in the study cities.
They were asked to explain the consequences of
desertification of Lake Urmia on the level of
their cities in accordance with the social,
economic, environmental, and institutional
contexts of these cities. In the next step, after
explaining these consequences, the same
specialists and experts were asked to assign
points to the identified consequences based on
the degree of impact and influence within the
framework of the cross- impact matrix, with
numbers in the range of zero to three. In this
scoring, zero was considered as no impact, one
as weak impact, two as medium impact and
three as high impact. Finally, the scores in the
cross- impact matrix were entered into the
MICMAC software to measure the direct and
indirect impact and influence of each outcome.
Based on the impact and influence scores of the
outcomes, the important and key consequences
of Lake Urmia desertification on the case study
cities were identified.

Results and discussion

The consequences of Lake Urmia’s
desertification for the municipal areas within its
catchment basin in West Azerbaijan province
can be categorized into five distinct structural
types. First, key consequences represent the
most critical primary impacts, encompassing an
increase in natural hazards (e.g., dust, salt
storms, drought, and seismic events), depletion
of water resources, degradation and loss of
agricultural land, soil erosion and reduced
fertility, and a lack of inter-institutional
cooperation during crisis responses. Second,
intermediate consequences denote impacts that
exert limited influence on other variables while
remaining moderately susceptible to external
factors; these include social unrest, intensified
population displacement, heightened threats to
living standards, food security, and public
health, as well as rising unemployment,
declining agricultural yield, and expanding
urban  poverty.  Third,  outcome-level
consequences refer to secondary impacts on
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case study cities exhibiting low influence
alongside high susceptibility to broader
systemic shifts; these manifest as reduced
citizen welfare, quality of life, and personal
income, compounded by diminished public trust
in the efficacy of urban governance and the
exposure of critical vulnerabilities in crisis
management. Fourth, negligible consequences
capture minor impacts on cities displaying both
low influence and low susceptibility, including
reduced regional tourism, loss of biodiversity,
ambient  temperature  increases, local
microclimate alterations, and a higher incidence
of respiratory illnesses. Finally, fifth, clustered
or uncertain consequences include impacts with
variable or systemic drivers, such as escalating
living costs in the energy and healthcare sectors,
the weakening of agriculture-dependent
livelihoods, and the widespread destruction of
natural vegetation cover.

Conclusion

The phenomenon of desertification, after the
crisis of water scarcity and drought, is
recognized as one of the three major global
challenges of the 21st century. Beyond land
degradation and water resource depletion, this
phenomenon has jeopardized the efficiency of
providing living spaces, public health, and food
security for residents by intensifying resource
poverty and urban land use erosion. From this
perspective, understanding the consequences of
this crisis on urban settlements is crucial to
ensuring sustainability and urban development.

Lake Urmia is no exception to this rule. The
process of drying and desertification is
considered one of the most important
environmental, social and economic challenges
in the region, which has had widespread impacts
such as an increase in natural events such as
dust, salt storms, drought, earthquakes,
reduction in water resources, loss of agricultural
and garden lands, reduction in agricultural
production, social unrest, soil erosion and
reduction in its fertility, destruction of
vegetation, weakening of agriculture-related
jobs, lack of inter-institutional cooperation in
dealing with crises, increased unemployment
and intensified population displacement on the
cities studied. These consequences have long-
term implications for urban sustainability,
biological and social security, and economic
viability of communities living in these cities,
and therefore require prioritizing
comprehensive and intersectoral interventions
at local and regional levels.
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The concept of a sustainable urban economy refers to an economic system in cities that, while
maintaining a balance between the economy, society, and the environment, improves the
quality of life and also takes into account the needs of future generations. Methodologically,
this applied research utilized a mixed-methods (quantitative-qualitative) cross-sectional
design, conducted within District 20 of Tehran. In the analysis of the research findings, the
internal and external factors affecting the socio-economic development of the area were
evaluated in the form of a SWOT matrix, and the largest number obtained was related to SO,
which were the project's strengths and opportunities, and the matrix was placed in the
"aggressive strategy"”, which showed that the existing opportunities should be maximized by
taking advantage of the strengths. Then, quantitative strategies (QSPM) were used to plan
development in the area. The results showed that the socio-economic development plan written
in the area (SO1) was the first priority, the attention of urban managers to strategic planning
of the area (ST1) was the second priority, and encouraging investors, especially the tourism
sector, which has a large economic impact on the area (SO2), were more important. In line
with the above-mentioned topics, strategic planning for District 20 of Tehran was presented,
considering the ten steps based on Bryson's model, providing an analytical framework for the
strategic decision-making process and a reference for monitoring (Region 20 Municipality) as
the output of the Bryson's model for the socio-economic development of the area.
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Extended Abstract

Introduction

At present, the unstable global economic
situation and environmental issues are
increasingly prominent, and the dual pressures
of economy and environment have severely
challenged sustainability. With the advent of the
fourth industrial revolution (digital economy), it
has had a profound impact on the development
of the national economy and is of great
significance for the transformation of industrial
structure. One of the concerns of urban
economics is how goods and services are
produced and distributed within urban spaces,
and this tells us about the effects of the spatial
factor on the urban economy. The assessment of
economic indicators and strategic management
of neighborhoods, especially the neighborhoods
of the Tehran metropolis, is of particular
importance since it has a large population.
Tehran is the economic center of Iran. Also, as
the political capital of Iran, this city has many
jobs in various fields and is considered the first
industrial region of the country. Rey (Tehran's
20th District) is the center of Rey County in
Tehran Province. Rey is one of the oldest cities
in the world, so much so that this area was once
called "Sheikh Al-Belad". Although Rey is the
center of Rey County, it is considered the 20th
District of Tehran Municipality and is also
called Shah Abdul-Azim due to the burial place
of Abdul-Azim Hasani (AS). The area of Abdul
Azim Shrine in Ray City is of great importance
due to its historical, economic, touristic and
population-attracting importance. This research
IS necessary because it can contribute
significantly to the economic sustainability of
the Abdul Azim Ray area through appropriate
planning and decision-making by city managers
based on identifying appropriate economic
indicators in order to advance strategic
management.

Methodology

Methodologically, this applied research utilized
a cross-sectional, mixed-methods approach
(combining quantitative and qualitative data),
focusing on District 20 of Tehran—specifically
the area surrounding the Shrine of Hazrat Abdul
Azim (AS) in Ray. In methodological literature,
a wide array of research approaches exists, with

scholars often presenting divergent definitions
and classifications of research methods.
Consequently, various frameworks have been
proposed to categorize these approaches. For
the purposes of this study, Bryson’s strategic
planning model has been adopted to formulate
the proposed strategic framework.

Results and discussion

Socio-economic development in any area
requires a comprehensive understanding of
natural resources, investment opportunities, and
other capabilities and potentials. To this end, in
this section, we will identify and analyze the
strengths and weaknesses, as well as
opportunities and threats, of the area under
study using the SWOT analysis model. The
matrix of strategies and implementation
priorities can be divided into three main areas,
and different strategies can be used for each
area. First, for the units that are located in
houses 1, 2, or 4 (from top and left to right),
growth and development strategies (offensive)
can be implemented. Second, for the units that
are located in houses 3, 5, or 7, maintenance and
preservation  strategies  (adaptive  and
contingent) should be used. Third, for the units
that are located in houses 6, 8, and 9, defensive
strategies should be implemented. Based on the
results obtained from the IFE and EFE matrices,
the strategies used in this research should be
growth  and  development  (aggressive)
strategies, respectively. One of the methods for
evaluating, monitoring, and supervising the
implementation of the strategy is the use of the
Quantitative  Strategic  Planning  Matrix
(QSPM).  Widely applied in strategic
management and planning research, this method
evaluates the feasibility of selected strategic
alternatives and provides a structured
prioritization of these strategies. In this
research, decisions are made about acceptable
strategies for the socio-economic development
of the area of the shrine of Abdul Azim (AS)
using scientific analysis. The attractiveness of
each strategy is determined using a quantitative
planning matrix, and the strategies with high
attractiveness are determined as emphasized
and prioritized strategies in the socio-economic
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development of the area of the shrine of Abdul
Azim (AS).

Conclusion

Perhaps economic development can be
considered a process that continuously
improves the welfare and quality of life of a
nation or a society. Attention to development is
a necessity, and one cannot be indifferent to it.
Addressing the concept of development
presents significant scholarly challenges,
primarily due to the prevailing ideological and
theoretical divergences within the field. When
examining development indicators—
particularly sustainable development focused
on the urban economy—urban management,
institutional ~ frameworks, and regulatory
policies become central. Crucial to this process
is the reciprocal interaction between citizens
and governing bodies; establishing such
synergy is essential for advancing the principles
of sustainability and fostering a sustainable
urban economy. Accordingly, this study
employs a comprehensive, systematic SWOT
(Strengths, Weaknesses, Opportunities, and
Threats) approach to evaluate the target area,
offering actionable insights toward realizing
sustainable urban economic development in a
highly prospective region. In the initial stage of
the research, the internal and external factors
affecting the socio-economic development of
the Abdul Azim (AS) shrine area were
evaluated in the form of a SWOT matrix. Then,

guantitative strategies (QSPM) were used to
plan the socio-economic development of the
area. The results indicate that implementing the
socio-economic  development plan (SO1)
represents the top priority. This is followed by
the commitment of urban managers to strategic
planning within the area (ST1) as the second
priority, and the incentivization of investors—
particularly within the high-impact tourism
sector (SO2)—as the third primary objective. In
line with the above-mentioned topics, the
strategic planning of the area of the shrine of
Abdul Azim Hassani (AS) was presented,
considering the ten steps based on strategic
planning (Bryson model), providing an
analytical framework for the strategic decision-
making process and a reference for monitoring
(Municipality of District 20) as the output of the
Bryson model for the socio-economic
development of the area.
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Tabriz, as the most significant political, economic, and cultural hub in northwestern Iran, has
in recent years encountered growing challenges in the fields of urban management and future-
oriented planning. In a context where rapid social, economic, technological, and environmental
transformations have intensified uncertainties in urban development, adopting a futures studies
approach can provide an effective basis for identifying influential drivers and designing
realistic scenarios to guide the city's future. This study was conducted within a positivist
paradigm and through a quantitative approach, employing a combination of the Delphi method
and structural cross-impact analysis (MICMAC) to identify and analyze the relationships
among the factors shaping the future of Tabriz. Based on expert opinions, 17 key variables
were extracted and evaluated using a 17x17 matrix. The MICMAC results indicate that the
urban system of Tabriz exhibits high dynamism and instability, with considerable interactions
among the variables. Moreover, the variables of urban governance, urban development pattern,
urban economy, innovation, smart technologies (ICT), and Islamic principles were located in
the high influence—high dependence quadrant and identified as the strategic drivers of Tabriz’s
future. These drivers play the most significant role in altering the system’s state and shape the
overarching direction of future scenarios. Subsequently, using Scenario Wizard software, three
strong, weak, and plausible scenarios were developed, and the compatible scenario was
selected as the preferred one. The scenario analysis reveals that achieving a sustainable and
desirable future for Tabriz depends on strengthening effective governance, expanding
technological infrastructure, enhancing the urban economy, improving innovative capacities,
and simultaneously reinforcing social and cultural structures. These findings can serve as a
basis for developing forward-looking urban policies and effective planning strategies aimed at
realizing a sustainable development model for the city of Tabriz.
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Extended Abstract

Introduction

Historical cities are complex systems shaped by
long-standing cultural traditions, religious
values, socio-economic structures, and physical
patterns. In Iranian—Islamic cities, urban
development is influenced not only by spatial
and functional considerations but also by moral
principles and social norms. These cities
traditionally reflect an integrated relationship
between cultural foundations, governance
mechanisms, and everyday urban life. However,
contemporary urban transformations have
increasingly  challenged  this integrated
structure. Tabriz, as one of the oldest and most
influential metropolises in Iran, represents a
distinctive example of such complexity. Its
historical position along the Silk Road, political
significance, and rich architectural heritage
have played a major role in shaping its urban
structure. In  recent decades, however,
accelerated population growth, unplanned urban
expansion, traffic congestion, environmental
pressures, economic  disparities, and
institutional fragmentation have generated
serious challenges for sustainable urban
development. Conventional urban planning
approaches, often based on linear projections
and static assumptions, have shown limited
capacity to address these challenges. Urban
systems are increasingly characterized by
uncertainty, interdependence, and non-linear
interactions among multiple drivers. In this
context, futures studies provide a systematic
framework for understanding urban complexity,
identifying key drivers of change, and exploring
alternative development pathways. By focusing
on interactions among variables, futures-
oriented methods enable planners and
policymakers to prepare for multiple plausible
futures rather than relying on a single predicted
outcome. Accordingly, the present study applies
a futures studies approach to explore possible
trajectories of urban development in Tabriz
within an Iranian—Islamic context. The research
aims to identify the most influential drivers
shaping the city’s future and to develop
coherent and plausible scenarios to support
strategic urban decision-making. The main
objective of this research is to analyze future-
oriented urban dynamics in Tabriz through the
identification of key drivers and their

interactions. The study addresses the following
questions:

1. Which drivers play the most significant roles
in shaping the future trajectory of urban
development in Tabriz?

2. What plausible and desirable scenarios can be
developed based on the interaction of these
drivers?

Methodology

This study employed a futures-oriented research
design integrating the Delphi technique,
MICMAC structural analysis, and Scenario
Wizard software. In the first stage, a review of
theoretical and empirical literature related to
Iranian—Islamic  urban development and
sustainability was conducted. Using the Delphi
technique, 23 experts—including academics,
urban planners, municipal officials, and
graduate students—participated in multiple
rounds of consultation. Consensus was achieved
on 17 key drivers, grouped into seven
categories: (A) culture, social values, and
cohesion; (B) sustainable development and
environmental management; (C) urban
technology infrastructure and ICT; (D) public
spaces and social interaction; (E) urban
governance and citizen participation; (F)
education and behavioral change; and (G) urban
economic and financial sustainability. In the
second stage, the drivers were positioned in a
17x17 cross-impact matrix, and experts
evaluated their mutual influences on a 0-3
scale. MICMAC analysis revealed a highly
interdependent and unstable system. Drivers
related to governance, ICT infrastructure, social
capital, and risk management were identified as
strategic variables with both high influence and
high dependence. In the third stage, MICMAC
outputs were transferred to Scenario Wizard
software to generate internally consistent
scenarios. From a large number of potential
combinations, the software identified a limited
set of coherent futures, classified into
strong/optimistic, plausible/intermediate, and
weak/pessimistic scenarios.

Results and discussion

The results indicate that urban development in
Tabriz is shaped by complex interactions among
governance structures, technological capacity,



Hakimi & Adami, Futures studies of the Iranian—Islamic city of Tabriz using structural ... 63

environmental management, economic
stability, and socio-cultural foundations. Urban
governance and citizen participation (E)
emerged as the most influential driver,
emphasizing the role of transparent institutions
and public engagement. ICT and technological
innovation (C) were also highly influential,
highlighting their importance in enhancing
urban efficiency and resilience. Sustainable
resource  management  (B),  economic
sustainability (G), and cultural values (A)
played complementary roles in supporting long-
term stability. The strong scenarios depict an
idealized future characterized by effective
governance, advanced ICT infrastructure,
sustainable transport systems, environmental
protection, and innovation-driven economic
growth. Cultural foundations are reinforced
through heritage conservation and active public
spaces. Despite their desirability, these
scenarios require substantial resources and
political stability, limiting their short-term
feasibility. The plausible scenarios represent the
continuation of existing trends with gradual
improvements. Governance reforms progress
incrementally, smart technologies are partially
integrated, and sustainability initiatives expand
at a moderate pace. These scenarios are
considered the most realistic for urban planning,
as they balance ambition with feasibility. The
weak scenarios illustrate futures marked by
ineffective governance, financial instability,
environmental degradation, and declining
public trust. Although undesirable, they serve as

warning signals highlighting the consequences
of neglecting strategic drivers.

Conclusion

This study demonstrates the effectiveness of
futures studies in addressing the complexity and
uncertainty of urban systems. By integrating
Delphi, MICMAC, and Scenario Wizard, it
identified key drivers shaping urban
development in Tabriz and explored their
interdependencies through alternative
scenarios. The findings show that while strong
scenarios represent aspirational visions and
weak scenarios warn of potential crises,
plausible scenarios provide the most appropriate
basis for strategic decision-making. The study
recommends prioritizing governance and
participation, ICT infrastructure, sustainable
resource management, socio-cultural
foundations, and economic diversification to
guide Tabriz toward a resilient and sustainable
future.
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ARTICLE INFO ABSTRACT

Article type: Large earthquakes can cause severe damage to buildings and infrastructure. Earthquakes are
Research Article highly unpredictable, and fires caused by large earthquakes are even less predictable.

Historical records indicate that small fires, often ignited by earthquakes, have occasionally
Received: escalated into widespread, devastating blazes, resulting in severe damage to people's lives and
2025/10/27 property. In this regard, the present study, considering its nature and the horizon in which the
Accepted: drivers are identified, is based on a futures research approach, which is applied in terms of
2025/12/16 purpose and descriptive-analytical in terms of research method. The statistical population of
pp: the study comprises all specialists and experts with the necessary knowledge and experience
82- 102 in firefighting and safety. To extract the key drivers affecting the performance of fire stations

after the occurrence of environmental hazards, 30 variables originating from scientific projects
Keywords: and articles were identified in several stages with the help of experts and inspired by theoretical
Fire Department, foundations. Key drivers affecting the performance of fire stations after the occurrence of
Earthquake, environmental hazards were identified. Based on the results and output of the cross-sectional
Future Research. structural model (MICMAC), these drivers or variables have often had a direct and indirect

effect on the performance of stations with different intensities and at various levels. In this
regard, the direct and indirect effects of the variables include the impact of human resources
on the reliability of communication systems, the access and transportation logistics on inter-
organizational coordination, the impact of the reliability of communication systems on the
prediction and reduction of seismic intensity and characteristics, and the role of financial
resource allocation on inter-organizational coordination. The relationship between the level of
awareness and preparedness of the community and the allocation of financial resources, the
impact of relief equipment and technologies on improving the resilience of physical
infrastructure, the reliability of communication systems on the management of environmental
and climatic factors, and the impact of relief equipment and technologies on the allocation of
key financial resources were identified.

Citation: Jamshidi, A., & Rahimi Eyblo, A. M. (2026). Key drivers affecting the performance of fire
stations after environmental hazards, with emphasis on earthquakes: A case study of Urmia city. Journal
of Geography and Regional Future Studies, 4(3), 82-102.

—(D &

@ [T © Authors retain the copyright and full publishing rights.  Publisher: Urmia University.
DOI: https://doi.org/10.30466/grfs.2025.56698.1170

DOR: https://dorl.net/dor/20.1001.1.2981118.1405.4.3.5.4

' Corresponding author: Alireza Jamshidi, Email: al.jamshidi@urmia.ac.ir, Tell: 09188441281


https://doi.org/10.30466/grfs.2025.56698.1170
https://dorl.net/dor/20.1001.1.2981118.1405.4.3.5.4
https://www.orcid.org/0000-0002-3594-4365

Jamshidi & Rahimi Eyblo, Key drivers affecting the performance of fire stations ... 83

Extended Abstract

Introduction

In urban areas, the typical adverse effects of
natural disasters include a combination of
physical destruction and disruption of the
functioning of urban elements. These include
the destruction of residential structures and
buildings, road networks, and access routes
such as bridges and communication roads, and
basic facilities such as water tanks, power
plants, telephone, electricity, water, gas
pipelines, etc. Among them, the transportation
network is the most important element for relief
and crisis management after an earthquake. The
transportation network plays a vital role in
providing relief and saving lives after an
earthquake. The optimal performance of the
transportation network can reduce the direct and
indirect effects of the crisis. Therefore, the value
of relief time and reducing the delay time to help
the injured in the network can be realized
(Rashidi Fard et al., 2020). Natural disasters
such as earthquakes are capable of inflicting
irreparable damage on humans and the
environment. Earthquakes are among the
natural disasters that cause significant human
and financial losses every year. Today, with the
advancement of science and technology,
suitable grounds have been provided for
recognizing and reducing these natural hazards.
Therefore, risk assessment is vital for proper
management and damage reduction (Majidi &
Biglari, 2023). Earthquakes are one of the most
important environmental hazards in many
Iranian cities. In this regard, spatial assessment
and detailed zoning of wurban seismic
vulnerability are essential requirements in
earthquake mitigation planning. Evidence
suggests that the threat of earthquakes in urban
areas is increasing globally and is a growing
problem in developing countries (Maddi et al.,
2023). Post-earthquake fires are described as
fires that are directly or indirectly caused by
earthquakes. Among post-earthquake events
and secondary earthquake disasters, post-
earthquake fires are usually among the most
dangerous, as historical earthquake experiences
show. Secondary earthquake disasters, such as
fires, may cause much greater damage than the
earthquake itself and seriously endanger society
(Jial, 2001). Large earthquakes can cause

severe damage to buildings and infrastructure.
Earthquakes are highly unpredictable, and fires
caused by large earthquakes are even less
predictable. Historical records show that small
fires, often started by earthquakes, have
sometimes grown into large, destructive fires,
causing severe damage to life and property. The
first concern is about fire damage to individual
buildings, where the likelihood of loss of life in
tall buildings is much higher than in shorter
buildings. The second concern is about the
potential for widespread fire damage across a
city. Factors that affect the likelihood of a small
fire becoming a large, widespread fire include
the extent of earthquake damage, type and
density of building construction, wind
conditions, loss of water resources, and
firefighting capabilities (Botting, 2000).

Methodology

This research is applied in terms of its purpose
and is classified as futures and descriptive-
analytical research in terms of its nature and
data collection method. Its methodological
framework is a structural analysis based on the
MICMAC, which has been used to identify and
analyze the interrelationships between key
drivers affecting the performance of fire stations
after natural disasters in Urmia city. This study
was conducted in two consecutive and
complementary stages, as follows:

» Stage One: Initial identification of drivers:
Using the library study method and a systematic
review of research literature related to urban
management, urban planning, natural hazards,
and urban service development, an initial list of
effective drivers (consisting of 69 factors) was
extracted.

* Second stage: Final refinement of drivers and
formation of interaction matrix: By forming an
expert panel consisting of 5 experts and
specialists in the fields of urban management,
urban planning, hazards and firefighting
familiar with the main objective of the present
study in Urmia city, the final list of drivers was
provided to them in the form of a researcher-
made questionnaire. In other words, after
extracting the initial factors using interviews
and studies of others, from among the extracted
factors and categorizing them by consulting the



Journal of Geography and Regional Future Studies, 4(3), Autumn 2026 84

experts in question, 30 factors were selected as
the most important key drivers (key factors) to
conduct structural analysis and determine the
possible relationships.

Results and discussion

Earthquakes often occur along specific areas of
Earth's surface corresponding to tectonic plate
boundaries. Rather than sliding smoothly past
one another, these moving plates frequently
lock together. As they lock, the surrounding
rock deforms, causing severe stress to build up
over time. However, a rock's ability to withstand
this buildup of stress depends on its material
strength. When stress exceeds this limit, the
rock fractures along a fault, slipping abruptly.
This sudden break releases the accumulated
energy, allowing the rock on either side to snap
back into its original shape—a process known
as elastic rebound. Following the initial break,
the crack propagates rapidly across a flat surface
known as the rupture plane until it encounters a
lower-stress region. The overall size of this fault
rupture depends on the amount of accumulated
stress, the physical properties of the rock, and
the characteristics of the fault itself (Coburn and
Spence, 2010). Earthquakes, as a natural factor,
have various effects on their surrounding
environment. In cities as a system, these effects
can be divided into two types: direct effects and
indirect effects, as follows:

a) Direct effects of earthquakes: The effects that
occur directly and without mediation due to the
occurrence of an earthquake and cause various
destruction and damage in cities, which are
called direct effects of earthquakes. Physical
effects are considered a subset of direct effects.
b) Indirect effects of earthquakes: The effects
that are mostly indirect and are caused by the
occurrence of direct effects, and in fact, as a
result of the subsequent results of physical
effects, are called indirect effects of
earthquakes.

Conclusion
To extract the key drivers affecting the
performance of fire stations after the occurrence

of environmental hazards, the above steps have
been carried out and implemented over several
stages. With the help of experts and inspired by
theoretical foundations, 30 variables originating
from scientific projects and articles were
identified as key drivers affecting the
performance of fire stations after the occurrence
of environmental hazards. Then, to obtain
scientific results, the drivers (variables) were
measured in the MICMAC software. Based on
the results and output of the cross-sectional
structural model (MICMAC), these drivers or
variables have often had a direct and indirect
effect on the performance of the stations with
different intensities and at various levels. In this
regard, the plan includes direct and indirect
effects of the following variables: the impact of
human resources on the reliability of
communication systems, the relationship
between access and transportation logistics on
inter-organizational coordination, the impact of
the reliability of communication systems on the
prediction and reduction of seismic intensity
and characteristics, the role of financial resource
allocation on inter-organizational coordination,
the relationship between the level of awareness
and preparedness of the community and the
allocation of financial resources, the impact of
relief equipment and technologies on improving
the resistance of physical infrastructure, the
reliability of communication systems on the
management of environmental and climatic
factors, the impact of relief equipment and
technologies on the allocation of financial
resources.
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This study aims to elucidate the role of participatory planning in the effective and context-
aware implementation of Sponge City principles in the informal settlements of Mashhad,
adopting a sustainable urban water management approach. Utilizing a mixed-methods research
design (quantitative-qualitative), data were collected through a structured questionnaire
(sample of 420 residents), semi-structured interviews with urban managers and local
representatives, focus group discussions, and field observations in four selected informal
settlements of Mashhad (Khajeh Rabi, Ghal'eh Sakhteman, Seyedi, and Jaddeh Ghadim
Ghochan). Quantitative data were analyzed using SPSS and SmartPLS software, while
qualitative data were analyzed thematically using MAXQDA. Quantitative findings revealed
that the variables "Sustainable Water Management™ (path coefficient = 0.52) and "Public
Participation™ (0.41) had the greatest impact on the readiness for Sponge City implementation,
demonstrating higher importance compared to physical components such as "Green
Infrastructure” (0.21) and "Surface Water Drainage Systems" (0.29). Qualitative analysis
corroborated the pivotal role of institutional weaknesses, organizational fragmentation, lack of
local infrastructure, and, simultaneously, the presence of social capacity and willingness to
participate among residents. The overall conclusion of the research indicates that the success
of the Sponge City approach in informal settlements depends less on technical and physical
solutions and more on transforming urban water governance, institutionalizing genuine
participation of local stakeholders, and adapting interventions to the specific socio-institutional
contexts of these areas. This study provides an operational framework in which participatory
planning acts as an essential link between policymaking, technical design, and the sustainable
implementation of the Sponge City.
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Extended Abstract

Introduction

The rapid growth of global urban populations,
particularly in informal settlements, has
intensified urban water management challenges,
especially in arid and semi-arid regions. Cities
like Mashhad in Iran face dual crises of water
scarcity and urban flooding, exacerbated by
impervious surface expansion, institutional
fragmentation, and inadequate infrastructure.
Traditional top-down, technocentric water
management  approaches  have  proven
insufficient in addressing these complex socio-
environmental issues. In response, the Sponge
City concept has emerged as an integrated
framework emphasizing natural-based solutions
for absorbing, storing, purifying, and reusing
rainwater to enhance urban water resilience.
However, successful implementation of Sponge
City principles in informal settlements requires
more than technical interventions; it demands
participatory governance, institutional
coordination, and community engagement. This
study investigates the role of participatory
planning in facilitating the effective and
context-sensitive implementation of Sponge
City strategies in the informal settlements of
Mashhad, with a focus on sustainable urban
water management.

Methodology

This study employed a mixed-methods research
design, combining quantitative and qualitative
approaches to explore the interplay between
participatory planning, institutional
governance, and Sponge City readiness. Four
informal settlements in Mashhad—Khajeh
Rabi, Ghal’eh Sakhteman, Seyedi, and Jaddeh
Ghadim Ghochan—were selected through
purposive sampling based on hydrological,
socio-institutional, and physical criteria.
Quantitative data were collected through a
structured questionnaire administered to 420
residents, selected via stratified random
sampling. The survey instrument measured five
key constructs: public participation, sustainable
water management, green infrastructure,
surface water drainage systems, and Sponge
City implementation readiness. Reliability and
validity were confirmed through Cronbach’s
alpha, CVI, and CVR assessments. Qualitative
data were gathered through semi-structured

interviews with 15 urban managers and 20 local
representatives, two focus group discussions per
neighborhood, and field observations at 40 sites
in each settlement. Quantitative analysis was
conducted using SPSS 26 and SmartPLS 4 for
structural equation modeling (SEM), while
qualitative data were thematically analyzed
using MAXQDA. Integration of findings was
achieved through triangulation and validation
via expert and local stakeholder feedback.

Results and discussion

Quantitative analysis revealed that sustainable
water management (path coefficient f = 0.52)
and public participation (B = 0.41) had the
strongest positive effects on Sponge City
implementation readiness, surpassing the
influence of physical components such as green
infrastructure (f = 0.21) and surface water
drainage systems (B = 0.29). The model
explained 68% of the variance in readiness (R?2
= 0.68). Correlation analysis indicated
significant positive relationships among all
constructs, with the strongest correlation
between sustainable water management and
implementation readiness (r = 0.71). Qualitative
findings highlighted institutional weaknesses,
organizational fragmentation, lack of local
infrastructure, and limited technical capacity as
major barriers. However, they also underscored
the presence of untapped social capital, local
knowledge, and willingness to participate
among residents. Thematic analysis identified
four key themes: institutional participation
gaps, need for public education, infrastructure
deficits, and local social capacity. Integration of
quantitative and qualitative results suggests that
Sponge City success in informal settlements
depends less on technical solutions and more on
transforming water governance,
institutionalizing genuine participation, and
adapting interventions to local socio-
institutional contexts. These findings align with
international studies emphasizing participatory
governance and multi-level coordination as
prerequisites for sustainable urban water
management.

Conclusion
This study concludes that the implementation of
Sponge City principles in informal settlements
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is fundamentally a socio-institutional process
rather than a purely technical endeavor.
Readiness for Sponge City interventions in
Mashhad’s informal settlements is more
strongly influenced by the quality of water
governance and the degree of institutionalized
public  participation than by physical
infrastructure alone. The research provides an
operational framework in which participatory
planning acts as a critical link between
policymaking, technical design, and sustainable
implementation. To enhance Sponge City
effectiveness, policymakers should prioritize
institutional reforms, foster multi-stakeholder
coordination, and develop flexible, low-cost
interventions that leverage local social capacity.
Future research should adopt longitudinal
designs to assess long-term impacts on social
resilience, water security, and quality of life,

while also considering climate change and
demographic pressures. Ultimately,
transitioning from top-down, technocratic
approaches  to  participatory,  adaptive
governance is essential for achieving water-
sensitive and resilient urban development in
informal settlements.
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This study, with the aim of analyzing and predicting the physical changes of Hajiabad city,
used the integration of the Neuro-Fuzzy Inference System (ANFIS) with the Autonomous Cell-
Markov (CA-Markov) model. The results of the evaluation of the ANFIS model, with a
correlation coefficient of 0.9678 and an overall accuracy of 23.91 in 2025, confirmed the high
efficiency of this intelligent approach in analyzing the nonlinear relationships between
environmental factors and urban development. The 20-year trend analysis (2005-2025) showed
that residential land increased by 9.4% from 3304.5 to 3617.7 hectares, while barren land
decreased by 435 hectares and medium pastures decreased by 230 hectares, experiencing the
greatest land use change. The model’s predictions for the 2055 horizon indicate a significant
jump in residential area to 4425.2 hectares, which means an increase of 22% compared to the
current situation and the swallowing of about 653 units of barren land and 344 hectares of
quality pastures in the region. The analysis of the drivers also revealed that “distance from
roads” with a coefficient of 0.93 and “distance from built-up area” with a coefficient of 0.92
are the main drivers of the city’s physical expansion in the coming decades. Finally, the
stability of 0.992 in the residential transition matrix indicates the definitive and irreversible
consolidation of natural lands into urban spaces, which doubles the necessity of smart land
management. The role of futures research in this paper is to transform dead satellite data into
a living roadmap for the management of Hajiabad city for the next 30 years to prevent
excessive development and ecological destruction.
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Extended Abstract

Introduction

This research, with the aim of analyzing and
predicting the physical changes of Hajiabad
city, used a combination of Adaptive Neuro-
Fuzzy Inference System (ANFIS) with the
autonomous cell-Markov (CA-Markov) model.
The results of the evaluation of the ANFIS
model, with a correlation coefficient of 0.9678
and an overall accuracy of 91.23 in 2025,
confirmed the high efficiency of this intelligent
approach in analyzing the nonlinear
relationships between environmental factors
and urban development. A 20-year trend
analysis (2005-2025) showed that residential
land grew by 9.4% from 3304.5 to 3617.7
hectares, while barren land decreased by 435
hectares and medium pastures decreased by 230
hectares, experiencing the greatest land use
change. Model predictions for the 2055 horizon
indicate a significant jump in residential area to
4,425.2 hectares, which means a 22% increase
compared to the current situation and the
swallowing of about 653 units of barren land
and 344 hectares of quality pastures in the
region. The analysis of the drivers also revealed
that "distance from roads" with a coefficient of
0.93 and "distance from built-up area” with a
coefficient of 0.92 are the main drivers of the
city's physical expansion in the coming decades.
Finally, the stability of 0.992 in the residential
transition matrix indicates the definitive and
irreversible consolidation of natural lands into
urban spaces, which doubles the necessity of
smart land management.

Methodology

In this study, in order to prepare a land use
change map, 1:25000 topographic maps of the
Mapping Organization and images of Landsat 5,
8 and 9 satellites related to the years 2005, 2015
and 2025 were used; the specifications, sensor,
row and pass of these images are given in Table
(1). ENVI, ArcGIS and IDRISI software were
used for processing, modelling, and simulation.
The SVM support vector machine method is
used to classify land uses, and the Markov-
autonomous cell model is used to calculate,
predict, and simulate changes in the years 2045
and 2055. The overall accuracy coefficients,
kappa coefficient, producer accuracy, and user
accuracy are usually used to check the accuracy

of the classification. The kappa coefficient,
producer accuracy, and user accuracy are used
to check the accuracy of classification. Overall
accuracy is the simplest and most basic
evaluation criterion. This criterion shows what
proportion of the total pixels are classified
correctly. In most cases, satellite images have
distortions, which are caused by the sphericity
of the Earth or sensor characteristics (Quintafio
et al,, 2012). Raw digital imagery typically
contains geometric distortions that prevent its
direct use as a map. To ensure spatial accuracy,
the images must be corrected so that their
features align with map coordinates (Rahnama
et al., 2022). In this study, these corrections
were carried out on an image-by-image basis
within the ENVI software environment for the
2005 imagery.

Results and discussion

In this study, land use maps for 2015 and 2025,
as well as Markov chain methods and cellular
automata (CA) models, were used to predict and
simulate the trend of land use changes for 2045
and 2055. The Markov chain method analyzes
land use zoning images and provides an output
in the form of a probability matrix of changes
and an output image of the probability matrix
for the horizon year. The Markov chain
generates a transition matrix, a transition region
matrix, and a set of conditional probability
images using qualitative analysis of two land
use images at two different times. Tables 5 and
6 show the forecast of land use change trends in
2045 and 2055 using Markov chains. The
transition matrix reflects the dynamics of land
change; the sustainability coefficient of 0.985
for residential use confirms the definite growth
and the failure of these lands to return to their
natural state, while the lower sustainability
coefficient of barren lands (0.882) explains the
main reason for its reduction in area by 435
units and its conversion into built spaces.
Moreover, the transfer of a portion of land with
a coefficient of 0.082 from average pasture to
poor pasture is the driving force behind the
changes that have led to the loss of high-quality
pastures and their replacement with degraded
pastures. Finally, the relative stability of 0.948
in the agricultural sector indicates that despite
the pressure of urban development, these lands
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have shown greater resistance to land use
change and have lost only a small portion of
their 2,629 units of land over these two decades.

Conclusion

The results show that the rapid development of
urbanization has challenged traditional analyses
and classical statistical models due to the
nonlinear and ambiguous nature  of
environmental data. In this regard, the use of the
Adaptive Neuro-Fuzzy Inference System
(ANFIS) as an intelligent tool has provided an
optimal solution for analyzing uncertainties by
combining the learning capabilities of neural
networks and fuzzy reasoning. The findings of
the present study, in line with global research,
confirm the high accuracy of this model in
zoning and predicting the physical expansion of
cities; therefore, the correlation coefficient of
0.9678 and the coefficient of explanation (R"2)
of above 0.83 in the validation stage, indicate
the unique ability of this model in extracting
complex relationships between development
driving factors (such as slope, distance from the
road, and access). A 20-year period analysis
within the city limits of Hajiabad shows strong

dynamics in land use changes: Residential
development: Residential land has increased
continuously from 3,304 hectares in 2005 to
3,617 hectares in 2025, indicating the addition
of more than 313 hectares to the physical fabric
of the city. Deterioration of wasteland and
natural lands: Wasteland has seen the highest
rate of transfer in favor of urban development,
with a decrease of about 435 units. Moreover,
the conversion of part of average pastures to
poor pastures indicates the degradation of land
quality and ecological pressures on the
environment surrounding the city.
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With the rapid growth of urbanization, biophilic urban planning has emerged as a strategic
approach to strengthen the human-—nature connection, potentially enhancing ecological
diversity and urban livability. In this context, the present study aims to conduct a structural
analysis of biophilic urban planning in relation to the livability of the Shiraz metropolis using
a meta-analytical approach. The research is applied in purpose and descriptive—analytical in
nature, integrating bibliometric and Delphi-based methods. In the first phase, a systematic
analysis was performed on 175 articles retrieved from the Scopus database, which were
analyzed using Bibliometrix and VOSviewer software. In the second phase, sixteen key
indicators were assessed using the MICMAC technique, and future scenarios were developed
with ScenarioWizard. The statistical population consisted of urban planning experts, from
which a purposive sample of 70 individuals was selected. Results of the bibliometric analysis
of articles published between 2015 and 2025 indicate a significant growth in research on
biophilic urban planning and urban livability, with a primary focus on green infrastructure,
sustainable development, climate resilience, urban governance, and nature-based solutions for
improving urban quality of life. Structural analysis revealed that indicators related to
sustainable infrastructure planning and nature-based urban governance had the highest
influence, while the development of urban ecosystem management exhibited the highest
dependency. Scenario development showed that the optimistic scenario, involving the full
activation of driving factors, leads to high livability, whereas the moderate and pessimistic
scenarios correspond to relative improvement and severe decline in livability, respectively.
Therefore, by strengthening biophilic urban planning and emphasizing infrastructure, nature-
based governance, and ecosystem management indicators, the livability of Shiraz metropolis
can be effectively enhanced in the future.
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Extended Abstract

Introduction

With the rapid pace of urbanization worldwide,
particularly ~ in  developing  countries,
unprecedented pressure has been placed on
natural resources, urban infrastructure, and the
quality of life. It is projected that by 2050,
approximately 70% of the world's population
will reside in cities—a growth that, without
careful planning, can lead to environmental
degradation, increased pollution, loss of
biodiversity, and ultimately, a decline in
livability. In this context, the biophilic city
approach has emerged as a nature-based
solution that integrates elements such as natural
light and ventilation, green spaces, water
features, and outdoor views to enhance the
physical and mental well-being of residents,
foster social interaction, and improve overall
urban quality of life. Research has shown that
these strategies are effective in reducing stress,
moderating urban climate, and strengthening
citizens' sense of belonging; however, their
practical application in many cities has yet to
reach maturity. Shiraz metropolis faces
significant challenges, including uncontrolled
expansion, declining green spaces, high density,
a hot climate, temperature inversion, and
population  overload beyond  carrying
capacity—all of which threaten its livability.
Therefore, the present study employs a meta-
analysis approach combined with a systematic
review to examine the capacities and limitations
of biophilic planning in Shiraz. Through
structural analysis, it develops possible
scenarios for enhancing the livability of this city
by 2036. The central question is how biophilic
design and the integration of natural elements
into the urban fabric can improve livability
indicators, and which key drivers play a critical
role in this process—factors  whose
identification and analysis can pave the way
toward a more sustainable and human-centered
city.

Methodology

This applied, descriptive—analytical study
utilizes a meta-analytical approach, combining
systematic review, structural analysis, and
scenario development. In the systematic review
phase, data were collected using the PRISMA

protocol and the Scopus database. Out of 600
initial articles, 175 studies were selected after
applying temporal limits, multi-stage thematic
and content screening, and excluding irrelevant,
inaccessible, and non-English publications.
Data visualization was conducted using
Bibliometric and VVOSviewer software. For the
structural analysis, 110 keywords related to
biophilic urban planning and livability were
initially extracted and subsequently validated by
70 experts, including university professors,
municipal managers, environmental specialists,
policymakers, and landscape designers. Sixteen
key indicators were finalized. Data were
collected through semi-structured
questionnaires based on a cross-impact matrix
using a 0-3 scale with “P” options and analyzed
using MICMAC software. Final development
scenarios were prepared using Scenario Wizard.

Results and discussion

Analysis of the literature on biophilic cities and
urban livability between 2015 and 2025
demonstrates a consistent increase in scholarly
attention. Publications rose from 2 articles in
2015 to 47 in 2025, with a notable surge to 30
articles in 2021. Geographically, the United
States, Australia, and the Netherlands
contributed the largest share, while developing
countries were less represented. Environmental
sciences accounted for 34% of publications,
followed by social sciences, energy, computer
science, and life sciences, reflecting the
interdisciplinary nature of this research.
Frequently cited keywords included green
infrastructure, sustainability, urban planning,
ecosystem services, and climate change. Co-
occurrence network analysis identified five
conceptual clusters: green infrastructure and
quality of life, human-centered development,
climate resilience and water management, urban
planning and sustainability, and nature-based
governance. Structural analysis highlighted that
among the 16 key indicators, “sustainability of
urban infrastructure planning” and ‘“nature-
based governance” had the highest influence,
while  “urban  ecosystem  management
development” exhibited  the  greatest
dependency. These results underscore the
importance of understanding the dynamics
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among infrastructural, ecological, and
governance elements to enhance biophilic urban
planning and urban livability.

Conclusion

In recent years, biophilic city planning has
emerged as a novel and impactful approach to
enhancing urban livability, securing its position
as a central theme in urban studies through a
significant growth in research. The upward
trend in publications, from 2 articles in 2015 to
47 in 2025, underscores the increasing
importance of integrating nature into built
environments. This growth is largely driven by
climate change, mounting environmental
pressures, and the need to improve urban quality
of life, with countries like the United States,
Australia, and the Netherlands leading
knowledge production in this domain. The
interdisciplinary nature of the research,
focusing on environmental sciences, social
sciences, and energy, indicates that biophilic
planning extends beyond a purely design-
oriented approach, requiring the integration of
natural, social, and technological dimensions.
Keyword analyses reveal that concepts such as
green infrastructure, sustainability, green
spaces, and ecosystem services form the core of
these studies, further organized into five main
clusters representing different aspects of
sustainable urban development. Environmental
justice, universal access to nature, and the
quality of public spaces have also emerged as
key components, highlighting biophilic
planning's concern for the equitable distribution
of ecosystem services and the enhancement of
quality of life for all urban groups. Structural

analysis in the metropolis of Shiraz confirmed
that infrastructure-oriented and nature-based
governance indicators have the highest
influence, playing a strategic role in steering the
system. Three future scenarios—optimistic,
moderate, and pessimistic—were developed,
indicating that large-scale investment and
integrated management could elevate Shiraz's
livability to a desirable level, while weak
implementation would lead to environmental
degradation and  public  dissatisfaction.
Ultimately, the success of biophilic planning
depends on the coordination of environmental,
infrastructural, and governance components,
with integrated management and citizen
participation identified as key success factors.
Despite limitations such as data scarcity,
insufficient investment, and limited executive
capacity, this approach holds considerable
potential for enhancing resilience, spatial
justice, and urban quality of life. Future
research, through data-driven tools and the
strengthening of participatory governance, can
further contribute to improving urban livability
and sustainability.
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Extended Abstract

Introduction

The quality of urban landscapes has become a
critical concern in newly developed towns,
where rapid urbanization and centralized
planning approaches have often produced spaces
lacking social meaning, identity, and vitality.
Urban landscape is no longer understood merely
as a physical or aesthetic construct; rather, it is
increasingly shaped by social processes,
institutional arrangements, and patterns of public
participation. In many new towns, particularly in
Iran, urban development has been dominated by
technocratic and top-down decision-making
frameworks that limit the involvement of local
communities in planning and design processes.
As a result, public spaces often fail to reflect
residents’ needs, perceptions, and cultural
values, leading to weak place attachment and
reduced social interaction. Sadra New Town,
located northwest of Shiraz, illustrates these
challenges. Despite its demographic diversity
and physical growth potential, Sadra has
struggled to develop a coherent and socially
responsive urban landscape. Previous studies
suggest that the core problem in such contexts is
not the absence of social -capital, local
knowledge, or willingness to participate among
residents, but rather the lack of institutional
mechanisms capable of translating these latent
capacities into organized and effective collective
action. Therefore, this study seeks to explain
community empowerment as a strategic pathway
for enhancing urban landscape quality in new
towns. By focusing on Sadra as a case study, the
research aims to bridge the gap between social
capacity and institutional performance and to
propose a practical framework for participatory
landscape governance.

Methodology

This research is applied in purpose and
exploratory—analytical in nature and adopts a
mixed-methods approach to comprehensively
investigate the role of community empowerment
in shaping the urban landscape. Sadra New Town
was selected as the study area due to its ongoing
development process, institutional challenges,
and observable gaps between social potential and
participatory practices. In the quantitative phase,

data were collected through a structured
questionnaire administered to local residents.
The questionnaire measured key dimensions of
community empowerment, including
participation capacity, institutional support, local
awareness, perceived quality of public spaces,
economic impacts of engagement, and social
responsibility toward the neighborhood. To
determine the sample size, Cochran’s formula for
an unlimited population was applied, resulting in
an estimated sample of 384 respondents;
however, due to incomplete responses, 340
questionnaires were ultimately analyzed. The
validity of the questionnaire was confirmed
using the Content Validity Ratio (CVR) through
the Delphi method and expert review, while
reliability was assessed using Cronbach’s alpha
coefficient. Exploratory Factor Analysis (EFA)
was conducted to extract the underlying
dimensions influencing community
empowerment in urban landscape formation. The
adequacy of the data was verified using the
Kaiser—Meyer-Olkin (KMOQO) measure and
Bartlett’s test of sphericity. In parallel,
qualitative data were collected through semi-
structured interviews with municipal managers,
urban planners, and experts familiar with
participatory planning and landscape governance
in Sadra. The interviews explored institutional
barriers,  participation  mechanisms, and
perceptions of community engagement in urban
landscape processes. Qualitative data were
analyzed using thematic coding, allowing for the
identification of key themes and interpretive
categories. The integration of quantitative and
qualitative findings enabled triangulation and
strengthened the explanatory power of the
proposed empowerment framework.

Results and discussion

The results of the Exploratory Factor Analysis
revealed six principal factors influencing
community empowerment in the formation of the
urban landscape in Sadra New Town. Together,
these factors explained 60.83% of the total
variance, indicating a robust and meaningful
factor structure. Among them, the most influential
factor was “Participation and Institutional Support
in Urban Landscape Planning,” which alone
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accounted for 32.07% of the total variance. This
dominant factor underscores the central role of
institutional arrangements, transparency, and
responsiveness in shaping residents’ perceptions
of urban landscape quality. Other extracted factors
included the quality and maintenance of public
spaces, local awareness and capacity for
participation, economic dimensions of landscape-
related development, aesthetic perception and
social interaction, and individual sense of
responsibility  toward the neighborhood.
Qualitative findings strongly reinforced these
results. Interviewees consistently emphasized that
while residents demonstrate a strong willingness
to participate and possess Vvaluable local
knowledge, participation opportunities remain
largely symbolic and non-binding. Weak inter-
institutional coordination, the absence of formal
participatory platforms, and limited trust in
decision-making processes were identified as
major obstacles to effective civic engagement.
These findings align with participatory theory,
particularly Arnstein’s ladder of participation,
highlighting that participation in Sadra rarely
progresses beyond consultation. In comparison
with previous studies, this research confirms that
institutional and governance-related factors
outweigh  purely  physical or aesthetic
interventions in  shaping urban landscape
outcomes in new towns. Therefore, the primary
challenge in Sadra is not a lack of social capital
but an institutional failure to convert social
potential into sustained, organized, and effective
action.

Conclusion

This study demonstrated that community
empowerment constitutes a strategic and
necessary pathway for enhancing urban
landscape quality in new towns such as Sadra.
The findings indicate that empowerment cannot
be achieved solely through individual
motivation or awareness; rather, it requires
robust institutional frameworks that legitimize
participation, support collective action, and
integrate local knowledge into formal planning
and management processes. The proposed
empowerment-based framework highlights the
importance of  participatory institutions,
neighborhood-scale interventions, and
responsive urban governance. By redefining the
role of urban authorities from top-down
controllers to facilitators of community
engagement, new towns can move toward more
cohesive, identity-oriented, and sustainable
urban landscapes. The results provide
actionable insights for policymakers, urban
planners, and municipal authorities seeking to
institutionalize participatory landscape
planning in similar new-town contexts.
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