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ABSTRACT

Accelerating climate change and its intensifying impacts on dry and semi-arid cities
highlight the urgent need for adaptive, green-infrastructure-based approaches in urban
spatial planning. Birjand, characterized by an arid climate, limited water resources, and
unbalanced urban expansion, faces high vulnerability to rising temperatures, urban heat
island effects, severe drought, and flash floods. Despite scattered studies on green
infrastructure in Iran, the simultaneous examination of spatial justice, spatial distribution of
green spaces, and their role in climate adaptation in small arid cities such as Birjand remains
limited, revealing a significant research gap. This study aims to identify effective green
infrastructure strategies for climate adaptation within Birjand’s urban spatial planning. A
mixed-methods approach was employed, including vegetation change analysis using NDVI
derived from Sentinel-2 imagery (2017-2024), GIS-based spatial analysis (spatial
autocorrelation and kernel density), statistical analysis of expert questionnaires (n = 50)
using SPSS, and qualitative interviews with urban and environmental specialists. The
findings indicate that Birjand’s green infrastructure is currently at a lower-to-moderate
performance level. Green space distribution is spatially uneven and clustered (concentrated
in central, high-density districts and insufficient in the south and west). Weak connectivity
within the green network reduces ecosystem services, while public awareness and urban
planning practices inadequately reflect the role of green infrastructure in climate resilience.
NDVI analysis shows a relative decline in vegetation cover during the study period, driven
by climatic pressures and urban expansion. Key strategies highlighted by the study include
the use of drought-resistant native species (e.g., Haloxylon, Tamarix, Melia azedarach),
adoption of smart irrigation systems, establishment of continuous green corridors,
development of pocket parks and green roofs/walls, and strengthening community
engagement through education. These measures not only enhance climate and
environmental resilience but also promote spatial justice and improve quality of life within
Birjand’s urban planning framework.

By offering a localized framework tailored to the dry-climate cities of eastern Iran, this
study contributes new insights to the existing literature and provides practical
recommendations for integrated climate-responsive policymaking.
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Extended Abstract

Introduction

Recently, research on how to manage cities and socio-cultural, economic and environmental systems has
increased in order to promote sustainable urban management. In Iranian studies, simultaneous analysis of
spatial justice, spatial self-congruence and experts' perceptions of green infrastructure in arid climates has been
less investigated. With the acceleration of climate change and its intensification of its effects on arid and semi-
arid cities, the need to adopt adaptive approaches based on green infrastructure in urban planning has become
more apparent than ever. Due to its arid climate, limited water resources, and unbalanced urban expansion,
Birjand is highly vulnerable to hazards such as temperature increases, urban heat islands, severe droughts, and
flash floods.

Study Area

Birjand is the capital of South Khorasan Province (Figure 3) and is located at geographical coordinates of 32
degrees and 52 minutes north latitude and 59 degrees and 13 minutes east longitude. The city is located at an
altitude of about 1491 meters above sea level and is located in a mountainous and relatively dry region. Birjand
is located on the northern slopes of the Bagheran Mountain Range, and this location has created special
climatic conditions for it. The distance from this city to the eastern border of Iran with Afghanistan is about 140
kilometers, which has made its geopolitical position more prominent.

Material and Methods

This research is of an applied-developmental type and is designed with a mixed approach that uses a
combination of quantitative and qualitative methods to comprehensively examine green infrastructure strategies
in adapting to climate change in the city of Birjand. The statistical population includes experts and specialists
related to urban planning, green space, environment, and crisis management in the executive bodies of Birjand
(municipality, Landscape and Green Space Organization, Regional Water Company, Environmental Protection,
and academics). Purposive sampling was conducted and 50 experts with bachelor's degrees and above and
relevant work experience were selected as respondents to the questionnaire; the aim of the research was not to
generalize the results to all citizens, but to achieve an elite consensus for formulating adaptation strategies in
the city of Birjand.

Result and Discussion

The central part and areas in the north and south of the city have a higher density of green spaces, which are
especially dense along the main streets such as Modares, Tohid, and Moallem (in residential neighborhoods,
especially in the south of the city). The northern, eastern, and western areas of the city have less developed
infrastructure, and green spaces in these areas are scattered and limited. This pattern indicates a greater
concentration of green infrastructure in densely populated areas, which plays an important role in reducing the
effects of heat, improving air quality, and managing surface water. Green spaces also help adapt to climate
change by reducing ambient temperature, absorbing carbon, and creating cool spaces for residents; especially in
central areas such as Abuzar, Taleghani, and Beheshti, the need for climate adaptation is greater. In the next
section, analyzing the demographic characteristics of the respondents to the questionnaire can help to better
understand their social, economic, and cultural backgrounds. This information can help to analyze the results of
other sections of the questionnaire and examine their relationship to climate change adaptation strategies
through green infrastructure. Given that 40% of the respondents have a bachelor's degree, 30% have a master's
degree, and 20% have a doctorate or higher, it can be concluded that the population of respondents is generally
at a high level in terms of education. This distribution indicates that people with higher education are more
likely to participate in discussions related to green infrastructure and climate change. Also, these people may
have more awareness of environmental issues and their opinions and experiences in this field are more
valuable.

Conclusion

The aim of this research was to identify the distribution pattern of green spaces, evaluate environmental
indicators, and analyze the relationship between climate characteristics and the development of green
infrastructure in order to increase urban resilience. The results of the analyses showed that the use of drought-
resistant native species and the use of modern irrigation methods (such as drip irrigation or the use of treated
wastewater) can be considered as an effective solution in the management and sustainable development of
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green space infrastructure. Also, the findings showed that the lack of coherent policymaking in the field of
distribution of urban green space infrastructure and the lack of comprehensive plans based on environmental
justice have caused some urban areas, especially underserved areas, to be deprived of sufficient access to green
spaces. On the other hand, a qualitative study of interviews conducted with urban experts showed that proper
irrigation management, the use of drought-resistant native plants, and the continuous expansion of green spaces
are among the most effective solutions for strengthening the role of green infrastructure in combating climate
change. Therefore, focusing on creating a continuous network of green space infrastructure, especially along
wind routes and in the southern areas of the city, can significantly increase the role of this infrastructure in
reducing Birjand's climate vulnerability.

Key words: Adaptation, Climate Change, Green Infrastructure, Birjand.
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Research Article ] . . .
Water security, as one of the fundamental dimensions of human security, has become a

Received: strategic and multidimensional issue in recent decades, especially in arid and semi-arid
2011272025 regions of the world. Zahedan metropolis, due to its location in an arid climate, rapid
Received in revised form: . . .

30/01/2026 population growth, expansion of informal settlements, and dependgnce of L_eran water
Accepted: supply sources on cross-border sources (water transfer from semi-wells in Zabol to
07/02/2026 Zahedan), faces a high level of water vulnerability. The present study, with the aim of
Publisher online: comprehensively assessing the water security of Zahedan metropolis, examines the
14/02/2026 simultaneous effects of climate change and hydropolitical relations of the transboundary

Hirmand watershed on the sustainability of the city's water resources.
The research method is applied and based on a mixed approach (quantitative-qualitative).
In the climate section, CRU database data and the Standard Precipitation-Evaporation-
Transpiration Index (SPEI) were used to analyze temperature, precipitation, and drought
trends in Helmand Basin for the period 1991-2022. In the hydropolitical section,
qualitative content analysis was used to review the 1972 treaty, documents and reports
Geography on Afghanistan's infrastructure policies and measures as an upstream country, and
Tmamrms.,:::angmm. spat!al-geopolitical analysis of th_e relations betw_een_ _the two count(ies. The climate
findings show that Helmand Basin has faced a significant increase in temperature, a
gradual decrease in precipitation, and an intensification of the frequency and severity of
droughts over the past three decades, such that precipitation in the Zahedan metropolis
| Print 1S5N: 2345- 2277 has decreased by 7.94 mm per decade; a trend that has severely weakened the basin's
Online ISSN: 2783 - 5278 natural capacity for sustainable water supply and increased the dependence of
downstream areas, especially Zahedan, on unstable river flows. On the other hand,
hydropolitical analysis indicates the dominance of the competition and hydrohegemony
model in Iran-Afghanistan relations. The development of dams and diversion projects
such as the Kamal Khan Dam, along with the weakness of the implementation
mechanisms of the 1972 Hirmand Treaty, has put additional pressure on Zahedan's water
security. The results of the study show that Zahedan's water insecurity is the result of a
complex interaction of natural (climate change) and human-political (hydropolitics)
factors, and its continuation can have widespread consequences for food, social,

economic, and national security.

Keywords:

Water security, hydropolitics,
climate change, Hirmand
watershed, Zahedan,
resilience.
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Extended Abstract

Introduction

Water security, as a fundamental human right, underpins political stability and human spaces, particularly in
arid regions where freshwater scarcity intersects with climate change and transboundary hydropolitics. Zahedan
metropolis, located in Iran's Sistan and Baluchestan province adjacent to the Helmand River Basin, faces acute
vulnerabilities due to declining precipitation (less than 70 mm annually over 2011-2020), rapid urbanization,
high migration rates, and overexploitation of shared waters. The Helmand Basin—spanning 613,000 kmz2, with
89% in upstream Afghanistan—exemplifies hydro-hegemonic tensions, exacerbated by climate variability, dam
constructions (e.g., Kajaki, Dahla, Kamal Khan), and non-compliance with the 1973 Helmand Treaty. This
study evaluates Zahedan's urban water security at the nexus of climate change impacts and Afghanistan's
hydropolitical policies, addressing two key questions: (1) climate trends in the Helmand Basin affecting supply
from dams and Siestan ganats; and (2) upstream policies' influence on shared water sustainability.

Study Area

Zahedan is the center of Zahedan County and the province of Sistan and Baluchestan in eastern Iran, near the
border with Afghanistan and Pakistan. Due to natural population growth, migration, expansion of services,
various developmental programs, and other factors, Zahedan has experienced significant demographic and
physical transformations. One of the main sources of urban water supply in Zahedan is the international
Hermand River. The Hermand River, one of the most important water resources in the region, with a drainage
basin of approximately 613,000 square kilometers, originates from the Baba Mountains in Afghanistan,
forming the lower reaches of the river, which accounts for 40% of its course in Iran. It also constitutes part of
the border between Iran and Afghanistan, eventually flowing into Hamun-e Pozak in Afghan territory.

Material and Methods

This applied research employs a mixed-methods approach (quantitative-climatic and qualitative-hydropolitical)
for multifaceted analysis. Climatic data from CRU grids (0.5° x 0.5° resolution, 1991-2020) assessed
temperature, precipitation, and Standardized Precipitation-Evapotranspiration Index (SPEI, 1991-2022) trends
across three decades, using spatial-temporal mapping to detect drought/wetness patterns. Hydropolitical
analysis drew on document review, treaty interpretations, satellite imagery, and geospatial assessments of
infrastructure (e.g., 62 Afghan dams, diversions to Goud-e-Zereh). The study area encompasses Zahedan
(population 587,730 in 2016; 164,000 residential water subscribers) and the Helmand Basin, integrating local
meteorology (Sistan and Baluchestan Weather Bureau) with international datasets.

Result and Discussion

Climatic analysis reveals intensifying aridity: annual precipitation fluctuated (8.63-899.8 mm, 1991-2020)
with decadal declines—sharpest in 2011-2020 (lowest in 2016)—concentrated in northern upstream areas.
Temperature trends showed warming peaks (e.g., 2020 matching global records), linked to EI Nifio/La Nifa
cycles, amplifying evapotranspiration and drought severity (SPEI < -1.5 in 2001-2004 across latitudes 30—
34.5°N). Downstream Siestan experienced profound droughts, drying Hamoun wetlands, reducing arable land
by 50%, eliminating 15,000 jobs, and spurring sandstorms via 120-day winds. Hydropolitically, Afghanistan's
upstream dominance manifests in hegemony patterns: post-2001 reconstruction prioritized irrigation/
hydropower (e.g., Kamal Khan Dam operational 2021, diverting flows against treaty obligations), fueled by
geopolitical aid (India-Pakistan rivalry). Competition drivers include economic scarcity, opaque management,
and absent regional mechanisms; Taliban policies (post-2021) emphasize nationalized water control without
infrastructure destruction. Satellite data (2019-2021) confirm vegetation loss and siltation, heightening
Zahedan's supply risks amid 42% informal settlements and industrial demands.

Conclusion

Zahedan's water security is structurally undermined by climate-induced basin unreliability (rising
heat/droughts) and Afghanistan's unilateralism, threatening food, economic, ecological, and national security.
Mitigation demands integrated strategies: (1) climate-adaptive planning via CRU/SPEI scenarios; (2)
revitalized Helmand diplomacy with joint monitoring and international arbitration; and (3) urban resilience
through diversification, recycling, and governance reform. This transdisciplinary lens positions water security
as a regional imperative, transformable from threat to stability via cooperative, forward-looking policies.

Key words: Water security, hydro-politics, climate change, Helmand River basin, Zahedan, resilience.
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Extended Abstract

Introduction

The concept of housing is more than just having a shelter and is recognized as one of the essential parts of the
quality of life and well-being in human societies. As a result, this new perspective, the concept of housing as a
durable and irreplaceable good, plays an important role in reducing social challenges such as marginalization
and urban inequalities. Housing also plays a vital role in human physical and mental health and helps to ensure
social, economic security and social welfare. With the passage of time and rapid changes in society, the concept
of housing has also evolved and attention to the sustainability and overall well-being of individuals has been
considered as a fundamental principle in its design and planning. In general, there is a direct relationship
between the growth and development of the housing sector and social, economic and political prosperity. The
housing sector, as an influential factor, affects all positive and negative aspects of society and is directly related
to social security, culture, education, health and development. The right to adequate housing is also recognized
as a fundamental human right and is recognized in international documents and domestic laws of many
countries. One of the most important reasons for the increasing importance of housing in today's societies is the
role of housing in sustainable development. Housing, as a key factor in sustainable development, is closely
related to other aspects of life, including employment, health, education and the environment. Therefore, the
provision of sustainable housing can play an effective role in reducing poverty, social inequalities and
improving the quality of life.

Study Area

Kirkuk is located along the Khasah River in the northern part of the Republic of Iraq and is known as the center
of Kirkuk Province. The distance from this area to the capital of Iraq, Baghdad, is about 255 kilometers in the
north. The area of the Kirkuk urban area is 3760,579 square kilometers, which is equivalent to 36.3 percent of
the total area of the province. According to the latest estimates, the population of Kirkuk has exceeded
1,200,000 (one million and two hundred thousand people) and the urban population growth rate over the past
twenty years has been an average of about 2.7 percent. It is the fifth largest city in Irag, with ethnic diversity,
home to various groups including Kurds, Arabs, Turkmen, Assyrians, Chaldeans, and Armenians. The study
area is geographically distinct from other surrounding areas, with its natural and mineral resources such as oil,
as well as its high agricultural potential. Due to its location on the main roads and communication lines of the
north of the country, this region has a special position in transportation and commercial activities and is known
as one of the transportation and economic exchange hubs in northern Iraqg.

Material and Methods

The present study is applied in terms of its type of research and its method is descriptive-analytical. The data
collection method is library and survey (questionnaire). In order to obtain the dimensions and components of
sustainable housing in Kirkuk city, first, previous studies conducted in this field were classified and existing
indicators were extracted, then a closed questionnaire with a 5-scale Likert scale (very undesirable, undesirable,
average, desirable, very desirable) was prepared based on social, economic, physical-accessible and
environmental components. In addition, several items were defined for each component. The reliability of the
questionnaire was obtained using the Cronbach's alpha test in the SPSS environment at /83. The Cronbach's
alpha coefficient is closely related to the internal consistency of the questions and its value is theoretically
between zero and 1. Usually, Cronbach's alpha is between 0.6 and 0.7 and is acceptable, and above 0.7 is
satisfactory and indicates high and desirable reliability. Therefore, the Cronbach's alpha obtained in the present
study shows that the data collection tool has high and desirable reliability. This value indicates the high
reliability of the questions that examine the sustainable housing of the city under study. After completing the
questioning phase, the data and information obtained were analyzed using SPSS software and one-sample t-
tests, stepwise regression.

Result and Discussion

Based on the findings, the highest average of the 13 social components of the sustainable housing assessment in
Kirkuk city is related to the item, dependence on local and national values (local identity) with an average of
3.10, followed by the item, the presence of sufficient space in the residential unit with an average of 2.89, and
the presence of women's safety in the neighborhood with an average of 2.84. Also, the lowest average obtained
for the item, the amount of people's participation in the city's issues and problems with an average of 2.24, the
level of satisfaction with neighbors with an average of 2.24, and the level of satisfaction with the nobility with
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an average of 2.32. The highest average obtained among the items of the economic component is related to the
item, the price of land in the residential neighborhood with an average of 2.97, followed by the price of housing
in Kirkuk city with an average of 2.95, which are close to the average of the test standard, and the lowest
average obtained is related to the item, access to employment opportunities in Kirkuk with an average of 2.59,
and income with an average of 2.69. Among the physical component items, the highest average obtained based
on citizens' opinions is related to the type of residential skeleton item with an average of 2.69 and the lighting
and illumination of the passages with an average of 2.67. Although they have the highest average among the
physical items, they are less than the standard average, which is 3. The lowest average obtained is for the
quality of materials used in the residential unit with an average of 2.30, and the criterion of the condition of the
passages for the passage of emergency vehicles such as fire brigade and ambulance... with an average of 2.34,
and the amount of infrastructure of the residential unit with an average of 2.39. Among the items of the
accessibility component, the highest average obtained based on citizens' opinions is related to the item of
access to post offices and post banks with an average of 3.09, access to bank branches with an average of 3.07,
and access to educational centers with an average of 3.05, and the lowest average obtained for the item of ease
of movement for women at night in urban space with an average of 2.61, and access to parks and recreational
spaces with an average of 2.71. Among the items of the environmental component, the highest average
obtained based on citizens' opinions is related to the item of access to incompatible jobs in residential
neighborhoods with an average of 2.66 and the presence of suitable places for walking with an average of 2.57.
Although they have the highest average among environmental items, they are less than the standard average,
which is 3. The lowest average obtained for the criterion of green space quality with an average of 2.22, the
quality of drinking water with an average of 2.23, and the condition of wastewater by the street with an average
of 2.24. The results of the stepwise regression test showed that the environmental index with a beta of 0.301
has the greatest impact and the economic index with a beta of 0.205 has the least impact on the sustainable
housing situation in Kirkuk city.

Conclusion

The housing sector is considered one of the fundamental pillars of development in any society, which, with its
broad economic, social, cultural, environmental and physical dimensions, has a significant impact on shaping
the overall image of society. On the one hand, the economic and social importance of this sector has always
placed it at the center of public attention, and on the other hand, due to its role in creating employment and
connecting with other economic sectors, it is recognized as an important tool for realizing economic policies.
Key words: Assessment, Housing, Sustainable Development, Sustainable Housing, Kirkuk City.
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ABSTRACT

Rapid urbanization and the complexities of urban management in metropolitan cities like
Tabriz have intensified challenges such as functional disruption, declining livability, and
reduced vitality of public spaces. However, no integrated strategic model based on futures
studies has yet been proposed for the different urban fabrics of Tabriz. The sectoral and
short-sighted management of these spaces has led to an inability to cope with instabilities
and future changes. Therefore, the main objective of this study is to develop and present an
integrated strategic management model for public spaces in Tabriz's urban fabrics based on
a futures studies approach, providing a coherent framework for the sustainable
improvement of these spaces through a forward-looking and holistic perspective.This
research is applied in terms of purpose and mixed-method (qualitative-quantitative) in terms
of approach. In the qualitative phase, using thematic analysis and semi-structured
interviews with 20 experts (urban managers, university professors, and urban planners), the
key factors affecting the management of public spaces in Tabriz's future horizon were
extracted. In the quantitative phase, these factors were presented in a questionnaire based on
the cross-impact analysis technique MicMac to 30 experts. The content validity of the
questionnaire was confirmed by expert opinion, and its reliability was confirmed using the
test-retest method. Data were analyzed using MICMAC software to identify key drivers and
analyze the cross-impact matrix.The findings showed that the stakeholder participation
factor, with an influence score of 88, had the greatest impact on the system, while the
quality of public space factor, with a score of 67, had the least impact. Furthermore, six key
drivers were identified based on their direct and indirect influence, at the forefront of which
was “attracting capital and private sector participation" with direct and indirect influence
scores of 798 and 660, respectively. The final model was presented as a four-layer
framework, proposing strategic focus on three main driving factors (with an average score
of over 730) as the core component for transforming the system.The innovation of this
research lies in the integration of three elements integrated institutional management, a
futures studies approach based on uncertainties, and differentiation of Tabriz's urban fabrics
within a strategic model.
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Extended Abstract

Introduction

Rapid urbanization and urban management complexities in metropolises like Tabriz have intensified challenges
such as functional disruption, reduced livability, and decreased vitality of public spaces. Fragmented and short-
sighted management of these spaces has led to an inability to cope with future instabilities and changes. Despite
the critical importance of public spaces, their management in Tabriz faces three fundamental problems:
institutional fragmentation and lack of coordination among responsible organizations (municipality, cultural
heritage organization, governorate), dominance of short-term reactive approaches over long-term planning, and
the exclusion of citizens from decision-making processes. These issues have had different but uniformly
undesirable consequences across various urban contexts (historical, middle, new). The main research gap is that
few models have simultaneously addressed "integrated management," "futures studies approach,” and
"differentiation of Tabriz's urban contexts." Therefore, the main objective of this research is to explain and
present a strategic model for integrated management of public spaces in Tabriz's urban contexts based on
futures studies.

Study Area

Tabriz city, with an area of approximately 25,056 hectares, is located between 38° 1' to 38° 8' North latitude
and 46° 5' to 46° 22' East longitude. The average elevation of the city is estimated at about 1460 meters above
sea level. The reason for selecting Tabriz as a case study in this research is its possession of challenging
characteristics that make it a special example for developing a forward-looking strategic model. Tabriz, having
prominent public spaces such as the world-famous Bazaar of Tabriz on one hand, and facing complex issues
including the deterioration of parts of its urban fabric, conflicts between heritage preservation and modern
development, and managerial fragmentation on the other hand, provides a comprehensive and adaptable model
for other historical cities in Iran.

Material and Methods

This research is applied in purpose and mixed-method (qualitative-quantitative) in approach. In the qualitative
phase, using thematic analysis and semi-structured interviews with 20 experts (urban managers, university
professors, and urban planners), key factors affecting the management of public spaces were extracted over an
8-year horizon (2025-2033). In the quantitative phase, these factors were presented in a questionnaire based on
the cross-impact analysis technique (MICMAC) to 30 experts. Content validity was confirmed by experts and
reliability by the retest method. MICMAC software was used for data analysis. The study area is Tabriz city,
covering approximately 25,056 hectares

Result and Discussion

Five main pillars of the model were identified: integrated governance, stakeholder participation, future-oriented
planning, quality of public space, and sustainable resources. Structural analysis with MicMac revealed that the
public space management system in Tabriz has relative instability. The "stakeholder participation” component,
with an influence score of 88, had the greatest impact on the system, while the "quality of public space"”
component, with a score of 67, had the least direct influence. Six key factors were identified based on direct
and indirect influence shares. Foremost among them are "attracting capital and private sector participation”
with scores of 798 (direct) and 660 (indirect), "legal mechanism for citizen participation” and "differentiated
planning for historical and new contexts” (both with direct scores of 748), and "establishing an inter-
organizational coordination council” and "scenario planning for the future of public spaces" (both with direct
scores of 733).

Conclusion

The final model is presented as a four-layer framework. The innovation of this research lies in integrating three
elements: institutional integrated management, a futures studies approach based on uncertainties, and the
differentiation of Tabriz's urban contexts within a strategic model. The proposed strategic model, focusing on
three main driver factors (attracting private sector participation and capital, establishing an inter-organizational
coordination council, and scenario planning for the future), aims to provide a coherent and forward-looking
framework for the sustainable enhancement of public spaces.

Key words: Strategic Model, Public Space Management, Urban Contexts, Futures Studies, MICMAC
Software.
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Enhancing digital co-creation in marginalized neighborhoods represents a vital step

Received: toward reducing the digital divide and alleviating socio-economic deprivation. Through
01/01/2026 facilitating access to information, strengthening civic participation, and improving
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1410412026 interaction with service institutions, this process can conFrlbute significantly to_res1dent§
Accepted: empowerment and the improvement of their quality of life. The purpose of this study is
20/05/2026 to analyze and evaluate digital co-creation in the marginalized neighborhoods of
Publisher online: Mashhad. The research is applied in nature, and data collection was carried out using
31/05/2026 both library (documentary) and field methods (observation and questionnaire). Data

analysis employed descriptive statistics (mean, standard deviation, and variance) and
inferential statistics (one-sample t-test and Pearson correlation). The findings of the
sample study indicate that there is a positive and significant relationship among all six
key indicators—digital participation, diversity of digital stakeholders, transparency and
access to digital information, digital two-way interaction and communication, outputs
and achievements of digitalization, and participant satisfaction with digital
Ge"f;:""-" participation—showing the positive effects of digitalization on the marginal urban areas
Territorial Spatial Arrangement under study. However, except for the indicator of digital two-way interaction and
communication with a mean value of 3.00, all other indicators scored below the
numerical desirability threshold (3). Therefore, a significant difference at the 0.01 alpha
level is observed, and most of the factors have been evaluated positively. The results of
N e Fhe_Pearson c_or_relation test re_veal that at a signific_ance level of si_g = 0.000, the
indicators of digital co-creation in the studied urban neighborhoods are interrelated. The
indicator of participant satisfaction with digital participation, with a correlation
coefficient of 0.762, shows the strongest relationship with the main research variable,
whereas the indicator of transparency and access to digital information, with a coefficient
of 0.382, shows the weakest relationship.
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Extended Abstract

Introduction

Co-creation has gained significant importance as an innovative approach for engaging citizens and various
stakeholders in decision-making and implementation processes. Digital co-creation offers considerable
advantages over traditional participation methods, particularly for residents in urban marginal areas. Modern
communication tools, digital platforms, social media, and interactive technologies provide the means to
integrate the voices and needs of deprived groups—which were previously less heard—into urban
policymaking and projects. However, several issues, including the digital divide, low technology literacy,
cultural barriers, and the absence of adequate infrastructure, can negatively affect the effectiveness of this
process.

Study Area

The study encompassed the Shahid Maghool and Amirabad neighborhoods, located in the southeast of
Mashhad city within Municipality District 6. This area is geographically bounded by Shahid Rajaei Boulevard
and Harr Boulevard to the north, Shahid Gholami and Arvand Streets to the south, Harr 24 Boulevard to the
east, and West Amirabad Street to the west. Based on the census results from Health Center No. 5 in 2020
(1399 SH), the resident population in Shahid Maghool neighborhood was 26,379, and in Amirabad
neighborhood, it was 7,376. An examination of the population trend between 2006 and 2021 (1385 to 1400 SH)
shows a 4% decrease in the population of both neighborhoods between 2006 and 2011 (1385 to 1390 SH).
Subsequently, from 2016 to 2021 (1395 to 1400 SH), the population of Maghool neighborhood reversed its
declining trend and gradually increased. This population growth is attributed more to immigration than natural
fertility, primarily stemming from neighboring Sunni villages such as Taybad, Khaf, Sarakhs, and Sistan and
Baluchestan.

Material and Methods

This research is applied in its objective, aiming to propose practical solutions within the studied area.
Methodologically, the study falls under the category of descriptive-analytical research. This approach not only
illustrates the current situation but also explores and explains the reasons and mechanisms behind the formation
of the problem’s various dimensions. Data collection was conducted in two distinct stages: secondary
(documentary) data, which involved library studies and internet searches of scientific databases and reputable
sources to extract the theoretical foundations and review prior research; and primary (field) data, collected via a
designed and distributed questionnaire to directly answer the research questions through a survey approach.
The statistical population comprised all residents aged over 19 in the Amirabad and Shahid Maghool
neighborhoods, estimated to be 21,514 people. Using Cochran’s formula with a 0.07 error margin, a sample
size of 195 questionnaires was determined and randomly distributed and completed. To assess the reliability
(trustworthiness) of the questionnaire, Cronbach’s Alpha test was utilized with SPSS software. The Cronbach’s
Alpha coefficient, ranging from 0 to 1, indicates the internal consistency of scale items; a value closer to 1
signifies greater consistency in measuring the intended concept. In this research, the Cronbach’s Alpha
coefficient for variables related to the host community was 0.96. This high value confirms desirable reliability
and a strong internal correlation among the variables for measuring the intended concepts, indicating high
trustworthiness of the measurement tool. To analyze the collected data, both descriptive statistics (including
mean, standard deviation, and variance) and inferential statistics (one-sample t-test and Pearson correlation)
were employed. Before proceeding with inferential analyses and hypothesis testing, the Skewness test was
applied to examine the normality of the indices’ distribution. Finally, a questionnaire based on the Likert scale
was developed to analyze and evaluate digital co-creation in Mashhad’s marginalized areas. Within this
framework, six indicators were examined for assessing the subject (as detailed in Table 1).

Result and Discussion

To answer the main research question, a one-sample t-test was utilized. Evaluation of the items began by
examining the mean, standard deviation, and variance. ltems such as trust in information published in
neighborhood virtual groups or social networks (Mean = 3.25), communicating with local officials
(municipality, city council) digitally (Mean = 3.21), and providing feedback on issues to officials via virtual
space (Mean = 3.28), along with online Q&A regarding neighborhood issues through digital platforms (Mean =
3.09), had the highest means, while the remaining items scored below the desirability threshold of 3.
Furthermore, the findings, using the one-sample t-test, demonstrate a positive and significant relationship
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among all six indicators (digital participation, diversity of digital stakeholders, transparency and access to
digital information, digital two-way interaction and communication, digitalization outputs and achievements,
and participant satisfaction with digital participation), indicating the positive effects of urban digitalization on
the studied city indices. Consequently, except for the indicator of digital two-way interaction and
communication (Mean = 3.00), the means for all other components were below the numerical desirability
threshold (3). Therefore, a significant difference was observable at the 0=0.01\alpha = 0.010=0.01 level, and
these differences from the tested numerical desirability were mostly evaluated and estimated in a positive
manner. The results of the Pearson test indicate that at a significance level of sig = 0.000, the indices of digital
co-creation in the studied urban neighborhoods are interrelated, suggesting that the correlation between the two
variables is direct (positive). Specifically, the indicator of participant satisfaction with digital participation
showed the highest correlation with the main research variable, with a coefficient of r = 0.762. Conversely, the
indicator of transparency and access to digital information showed the lowest correlation, with a coefficient of r
= 0.382. This implies that the level of user satisfaction plays a more decisive role in shaping or promoting
digital participation.

Conclusion

The findings of the sample study indicate that there is a positive and significant relationship among all six key
indicators (digital participation, diversity of digital stakeholders, transparency and access to digital information,
digital two-way interaction and communication, digitalization outputs and achievements, and participant
satisfaction with digital participation), demonstrating the positive effects of digitalization on the marginal urban
indices studied. Consequently, except for the indicator of digital two-way interaction and communication
(Mean = 3.00), the means for all other components were below the numerical desirability threshold (3).
Therefore, a significant difference was observable at the=0.01\alpha = 0.01¢=0.01 level, and most evaluations
were estimated positively. Pearson test results show that at a significance level of sig = 0.000, the indices of
digital co-creation in the studied urban neighborhoods are interrelated, with the participant satisfaction with
digital participation indicator showing the strongest correlation (r = 0.762) with the main research variable,
while the transparency and access to digital information indicator showed the weakest correlation (r = 0.382).
Key words: Marginalization, Co-creation, Digitalization, Peripheral settlement in Mashhad.
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ABSTRACT

Over the past two decades, the establishment of Special Economic Zones (SEZs) in Iran
has been promoted as a strategy to accelerate industrialization, attract foreign direct
investment, and improve employment indicators. Despite their rapid expansion, the
spatial, social, and environmental impacts of these zones at the local level have received
limited attention. This study aims to evaluate the multidimensional effects of the Arg-e
Jadid Bam Special Economic Zone on the physical and social transformations of
surrounding settlements. The Arg-e Jadid Special Economic Zone is located near Bam in
Kerman Province, southeastern Iran, and is considered one of the country’s major
industrial hubs. The concentration of industries, particularly in the automotive sector, has
attracted labor migration and significantly influenced the spatial and demographic
structure of nearby settlements. This research adopts a descriptive—analytical approach.
Data were collected through field surveys and remote sensing techniques. A total of 220
questionnaires were completed by local residents (120) and non-local migrants (100). In
addition, satellite images from 2007 and 2025 were analyzed to examine physical and
land-use changes. The data were analyzed using a one-sample t-test and Pearson
correlation coefficient. The findings show that in the social dimension, the level of place
attachment among residents was above the theoretical average, while indicators such as
social trust, hope for the future, and continuity of local traditions were below the average
level. Economically, employment opportunities and small businesses have increased;
however, rising land and housing prices have imposed financial pressure on households.
Environmentally, declining water quality and weaknesses in waste and wastewater
management were observed. Physically, rapid housing construction and reconstruction
driven by increasing demand have placed pressure on local infrastructure .Overall, the
Arg-e Jadid Special Economic Zone has improved employment and investment indicators
but has also created challenges related to social sustainability, environmental conditions,
and the housing market. Integrating industrial development with comprehensive
environmental management and improved land-use planning is essential for achieving
sustainable regional development.
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Extended Abstract

Introduction

Special economic zones are among the key instruments of regional development, as they can influence the
social, economic, environmental, and physical structure of surrounding settlements. The Arg e Jadid Bam
Special Economic Zone is one of the important development poles in the region, and its establishment has
created both opportunities and challenges for nearby settlements. On the one hand, such zones can stimulate
employment, investment, service delivery, and urban growth; on the other hand, they may lead to rising land
and housing prices, environmental pressure, infrastructure strain, and social changes. Given the
multidimensional nature of these impacts, examining the effects of this zone on surrounding settlements is
essential for understanding its role in local development and for providing evidence-based recommendations
for sustainable planning. Accordingly, this study was conducted to evaluate the social, economic,
environmental, and physical impacts of the Arg e Jadid Bam Special Economic Zone on the surrounding
settlements.

Study Area

Kerman Province is one of the largest provinces in Iran in the southeastern Iranian Plateau and covers more
than 11% of the country's area. The cities of Bam, Barvat, and Narmashir County, as the study area, are located
in the east of Kerman Province and have an important geographical location due to their location near the Lut
Desert. Bam County, with an area of approximately 5,175 square kilometers and a population of over 201,098
people, is known as one of the prominent historical, cultural, and economic centers of the province. In addition
to having a rich history in the field of architectural heritage and handicrafts, this county has become an
influential center in the spatial and economic developments of eastern Kerman Province in recent decades with
the development of economic and industrial infrastructure (Yamani et al., 2016).The study area does not
directly constitute a special economic zone; rather, the New Arg-e Jadid Bam Special Economic Zone, as the
main core of industrial-economic activities in this area, is located within the boundaries of Bam and Narmashir
counties, and its physical, economic, and demographic effects have spread within its peripheral radius,
especially in the neighboring counties of Baravat and Narmashir. Therefore, this area was selected as the study
area with the aim of examining the direct and indirect consequences of the formation and development of the
New Arg-e Jadid Special Economic Zone and physical developments on the surrounding human settlements.

Material and Methods

This research is descriptive—analytical in nature and was conducted using both field and remote-sensing
methods. Data collection was carried out through questionnaires and satellite imagery analysis. The statistical
population included the settlements affected by the special economic zone, and 220 questionnaires were
completed for the study. In addition, satellite images from 2007 and 2025 were used to examine physical and
spatial changes over time. For data analysis, one-sample t-tests and Pearson correlation analysis were employed
to assess the status and relationships among the studied dimensions. The combination of survey data and
satellite-image comparison enabled a more comprehensive evaluation of the zone’s effects on the surrounding
settlements.

Result and Discussion

The findings show that the impacts of the Arg e Jadid Bam Special Economic Zone are multidimensional and
uneven across the studied areas. In the social dimension, place attachment was found to be above average,
while social trust, hope for the future, and continuity of traditions remained below average. This indicates that
although residents may feel connected to their place, broader social cohesion and long-term social vitality have
weakened. In the economic dimension, the zone has contributed to increased employment and the growth of
small businesses, but it has also caused a rise in land and housing prices, which may reduce affordability for
local residents. In the environmental dimension, the results point to a decline in water quality and weak
management of waste and wastewater, reflecting growing environmental pressure in the surrounding
settlements. In the physical dimension, rapid construction and infrastructure pressure have altered the spatial
structure of the area and increased demands on local services and facilities. Overall, the results indicate that the
special economic zone has generated certain economic benefits, but these gains have been accompanied by
social, environmental, and physical challenges.
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Conclusion

The results of this study demonstrate that the Arg e Jadid Bam Special Economic Zone has played a significant
role in improving employment and attracting investment in the surrounding settlements. However, the zone has
also created important challenges for social sustainability, environmental quality, housing affordability, and
physical planning. Therefore, if the development of such zones is to contribute to sustainable regional growth,
it must be accompanied by integrated environmental management, coordinated land-use planning, and stronger
attention to local social needs. In other words, the positive economic effects of the zone can only be sustained if
planners and policymakers address the negative externalities that have emerged in the social and environmental
spheres. Sustainable development in the surrounding settlements requires a balanced approach that
simultaneously supports growth, protects environmental resources, and preserves social well-being.

Key words: Special Economic Zone, Migration, Physical Transformation, Development, Land Use Change.
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Extended Abstract

Introduction

Urban governance has emerged as one of the most significant fields in public administration and urban policy
studies over recent decades. Contemporary governance approaches, particularly multi-level governance and
network governance theories, emphasize the importance of coordination, interaction, and collaboration among
different levels of government and a wide range of urban stakeholders. Within this framework, municipalities,
as the governance institutions closest to citizens, play a pivotal role in coordinating policies, managing
resources, and guiding urban development processes. International experience demonstrates that the success of
urban policies largely depends on institutional coherence, stakeholder participation, and the capacity of local
governments to coordinate the activities of multiple organizations and actors.

In Iran, despite rapid urbanization and the increasing complexity of urban challenges, the urban management
system continues to face significant obstacles, including administrative centralization, fragmented legal
frameworks, overlapping organizational responsibilities, and the limited financial and administrative authority
of municipalities. The involvement of numerous governmental and public institutions in urban affairs,
combined with the absence of effective coordination mechanisms, has reduced institutional efficiency,
intensified the duplication of functions, and constrained the leadership capacity of municipalities. Recent
studies have highlighted decentralization, institutional capacity building, transparency, equitable resource
allocation, and participatory mechanisms as essential components of effective urban governance.

Despite the growing importance of this issue, most existing studies have focused primarily on municipal
service delivery and urban operations, while insufficient attention has been paid to the institutional and legal
role of municipalities in establishing coordinated urban governance. Consequently, an indigenous and
comprehensive model of coordinated urban governance centered on municipalities has yet to be developed in
Iran. Therefore, this study aims to identify the key mechanisms and strategies required to establish such a
model and seeks to examine how strengthening the institutional and legal position of municipalities can
enhance urban management efficiency and improve the overall quality of urban governance in Iranian cities.

Study Area

The study area encompasses Iran’s urban governance and management system, with a particular focus on the
institutional and legal position of municipalities. Conducted at the national level, the study examines the
interactions between municipalities and other key actors involved in urban management, including the Ministry
of Interior, provincial administrations, Islamic City Councils, public service organizations, and other relevant
governmental institutions. This context was selected because of the multi-actor nature of urban governance in
Iran, the fragmentation of responsibilities, and the persistent challenges associated with institutional
coordination. Accordingly, the study seeks to identify the mechanisms required to establish coordinated urban
governance within the country's existing legal and institutional framework.

Material and Methods

This study adopts a qualitative-analytical approach to develop a model of coordinated urban governance in
Iran, with particular emphasis on the role of municipalities. Research data were collected through documentary
and library-based sources. In the first stage, national laws, regulations, policy documents, parliamentary acts,
and official reports related to urban management were identified and reviewed. Using an institutional-legal
perspective, the study examined the responsibilities, authorities, limitations, and legal capacities of
municipalities in coordinating urban policies and governance processes.

Subsequently, the institutional structure of urban management and the relationships between municipalities and
other key governance actors were analyzed. To gain a deeper understanding of the underlying causes of
governance challenges, Causal Layered Analysis (CLA) was employed. This method enabled the examination
of urban governance issues across four analytical layers: observable problems, systemic causes, dominant
discourses, and deeper cultural narratives and metaphors. The integration of documentary analysis, institutional
analysis, and CLA provided the methodological foundation for the development of the proposed framework for
coordinated urban governance.

Result and Discussion

The findings of this study were organized into four complementary levels: institutional-legal, institutional—
organizational, network-based, and causal-layered analysis. At the institutional-legal level, the results show
that municipalities in Iran face an extensive set of responsibilities across constitutional provisions, municipal
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law, development plans, and national policy documents; however, these responsibilities are not matched by
adequate financial and administrative authority. This imbalance has led to centralization, institutional
dependency, and a weakened capacity of municipalities to act as coordinating actors in urban governance.

At the institutional-organizational level, network analysis reveals that municipalities are located at the center of
a complex multi-actor system involving national, provincial, specialized, and social institutions. Powerful
nodes such as the Ministry of Interior and planning organizations exert significant controlling influence, while
specialized agencies with fragmented interactions contribute to delays and a lack of coherence in urban project
implementation. This structure results in overlapping responsibilities, institutional conflicts, and reduced
decision-making efficiency.

At the causal-layered level, the results indicate that urban governance problems are not merely operational but
deeply structural. At the litany level, visible problems include traffic congestion, air pollution, and weak urban
services. At the systemic level, centralization, the informal urban economy, and financial dependency are key
drivers. At the discourse level, municipalities are predominantly perceived as service providers or fee-
collecting institutions, while at the myth/metaphor level, cultural narratives reproduce an image of inefficiency
and bureaucratic inertia.

Based on these findings, a coordinated urban governance model is proposed, built on four main pillars: multi-
level institutional coordination, financial sustainability, transparent network governance, and social
participation. The model also emphasizes the cultural reframing of municipalities and the transition toward
smart governance. In this framework, municipalities are repositioned from limited executive bodies to
coordinating, policy-making, and trust-building institutions capable of reducing institutional conflicts and
improving overall governance efficiency.

Conclusion

The findings of this study indicate that urban governance in Iran is confronted with institutional fragmentation,
financial limitations, and overlapping responsibilities, which have constrained municipalities from effectively
performing their coordinating role. The multi-level analysis reveals that these inefficiencies are not merely
operational but are rooted in legal, network, and cultural structures. At the institutional level, an extensive set
of responsibilities without adequate financial resources has led to centralization and reduced efficiency. At the
network level, the involvement of multiple overlapping national and specialized actors has resulted in
duplication of functions and institutional conflicts. At the cultural level, the dominant perception of
municipalities as service-oriented bodies has weakened their legitimacy and governance capacity.

Accordingly, this study emphasizes the necessity of developing an indigenous model of coordinated urban
governance based on institutional decentralization, financial sustainability, network transparency, social
participation, smart governance, and cultural reframing. Such a model can transform municipalities from purely
executive bodies into policy-making and coordinating institutions, thereby improving urban livability,
enhancing social equity, and promoting more effective governance in Iranian cities.

Key words: Urban Governance; Institutional Coordination; Municipalities; Causal Layered Analysis.
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ABSTRACT

Land use and land cover (LULC) changes are among the most significant
environmental-socioeconomic processes affecting ecosystems, biodiversity, and the
provision of ecosystem services. Urban expansion, agricultural development, and the
conversion of rangelands into croplands are major drivers of land use change that may
lead to land degradation and reduced resource sustainability. Therefore, continuous and
accurate monitoring of LULC changes is essential for resource planning and
management. The present study aims to investigate land use changes in the Mehran
Plain, Ilam Province, using Landsat satellite imagery including Landsat 5 (1996),
Landsat 7 (2002 and 2010), and Landsat 8 (2022) through an object-based classification
approach. To present and analyze the classification results, indices such as Principal
Component Analysis (PCA), the Normalized Difference Vegetation Index (NDVI), and
change detection techniques were employed. The results indicated that barren lands
achieved producer’s and user’s accuracies exceeding 99% in 2002, demonstrating high
spectral separability of remote sensing data for this class. Conversely, the lowest
producer’s and user’s accuracies were observed for barren lands in 2010, with values of
79% and 77%, respectively. The highest overall classification accuracy was obtained for
2022, with an overall accuracy of 90.28% and a Kappa coefficient of 86.89%. The
greatest land use area changes in the study area were related to agricultural lands and fair
and poor rangelands. NDVI results from 1996 to 2022 indicated an increase in vegetation
cover in 2022, mainly due to the expansion of agricultural lands. Change detection
analysis revealed that the most significant transitions involved the conversion of fair
rangelands into agricultural lands and poor rangelands. The findings can contribute to
land evaluation, environmental studies, and integrated planning and management for the
sustainable utilization of natural resources and the reduction of land degradation in the
region.

© the Author(s).

Publisher: University of Sistan and Baluchestan



mailto:minnnmohammadi1375@gmail.com
mailto:m.faramarzi@ilam.ac.ir
mailto:hasan.fathizad@gmail.com
mailto:r.omidipour@ilam.ac.ir
https://doi.org/10.22111/gaij.2026.49111.3214

Geography and Territorial Spatial Arrangement [ 218 Vol. 16, No. 59

Extended Abstract

Introduction

Land use and land cover (LULC) changes significantly affect ecosystem stability, biodiversity, and ecosystem
services, particularly in arid and semi-arid regions. In western Iran, especially in the Mehran Plain, agricultural
expansion and rangeland conversion have intensified land degradation processes. Continuous monitoring of
these changes is therefore essential. Object-based image analysis (OBIA), which integrates spectral, spatial, and
textural information, provides higher classification accuracy than conventional pixel-based methods. This study
aims to analyze LULC changes in the Mehran Plain over a 26-year period using multi-temporal Landsat
imagery and OBIA.

Study Area
The Mehran Plain, covering approximately 317 km? in southwestern Ilam Province, Iran, has a arid climate.
Due to its agricultural activities and ecological sensitivity, it represents an important region for LULC studies.

Material and Methods

Landsat TM (1996), ETM+ (2002 and 2010), and OLI (2022) images were used. Preprocessing included
geometric and atmospheric correction. Multi-resolution segmentation was applied to generate image objects,
followed by object-based classification into five classes: agricultural lands, poor rangeland, fair rangeland,
residential areas, and barren lands. Accuracy assessment was performed using confusion matrices, overall
accuracy, producer’s and user’s accuracies, and the Kappa coefficient. NDVI, PCA, and Crosstab change
detection were applied to evaluate vegetation dynamics and land transitions.

Result and Discussion

The object-based approach achieved high classification accuracy, with the best performance in 2022 (OA =
90.28%, Kappa = 86.89%). Barren lands showed the highest accuracy in 2002 (>99%), while the lowest
accuracies were recorded for the same class in 2010. The most significant LULC changes involved agricultural
expansion at the expense of fair rangelands, which were either converted into croplands or degraded into poor
rangelands. NDVI analysis indicated increased vegetation cover in 2022, primarily due to agricultural
development rather than natural rangeland recovery.

Conclusion

The findings confirm the effectiveness of object-based classification for LULC monitoring in arid
environments. The expansion of agricultural lands and degradation of rangelands highlight growing pressure on
natural resources and the need for sustainable land management strategies. The results provide valuable
information for environmental assessment and integrated land-use planning.

Key words: Object-Based Classification, Land Use Change, NDVI, Landsat, Mehran Plain.
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