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Publication Ethics in the Journal of Urban and Regional Planning

e The journal publishes original research, applied studies, scientific
reviews, and case studies, with a focus on the quality of research and
the originality of results.

e The journal adheres to the highest standards of academic integrity and
publication ethics in accordance with the guidelines of the Committee
on Publication Ethics (COPE).

e All submissions undergo double-blind peer review to ensure fairness
and impartiality.

e Plagiarism, data falsification, and any unethical research practices are
strictly prohibited, and any violation will be investigated.

e The journal ensures confidentiality of data during the review process
and maintains copyright for both the journal and the authors.

e Citation and referencing must comply with accepted academic
standards.

e Authors are encouraged to disclose any potential conflicts of interest
and provide underlying research data whenever possible.
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Preliminary evaluation criteria for publication acceptance:

o Proposed research must have serious scientific originality and depth

e Thearticle must not have been previously published or submitted to another
journal

e The submitted research should not be taken from a publication or part of a
dissertation

e The journal owns the rights to publish the accepted articles, and it is not
permissible to publish them with other parties except after obtaining an official
license from them

« Do not publish articles that are not available on the standards of scientific research
or the standards of the aforementioned journal

e The journal is not obligated to return the rejected researches to their owners

o The journal reserves the right to publish accepted articles according to its own
priorities and program

o Researches that require correction or modification proposed by the reading
committee are returned to their authors to make the required modifications before
publishing them

e The proposed articles are sent to the Editorial Board for arrangement and
classification, and the articles are presented to the Scientific Committee for
evaluation

o All proposed research is subject to double scientific evaluation by the reading
committee and in complete confidentiality, so that

e The journal has the right to make some necessary formal modifications to the
research submitted for publication without prejudice to its content

o The researcher corrects the errors presented by the evaluations, if any, and sends
them back to the journal

« Research should be sent to the journal’s email address: jutp@democraticac.de

Publication terms

o Languages of articles of this journal are: Arabic, French, English, German

e The author of the research should write his/her name, e-mail address, university
and country to which he/she belongs below the research title, with a summary of
his/her CV attached, and it should be on a special page within the research

« Attach the research with a summary in both Arabic and English

 Atrticles are attached to a summary of approximately 150 words, and the summary
is translated into English or vice versa, with reference to key words

o Research volume is not less than 10 pages and not more than 20 pages

o Page preparation: A4 size paper, leaving a space of 2 cm for all dimensions of the
paper, and the spacing between the lines is single. At the beginning of each
paragraph, a distance of (1 cm) is left

o Writing fonts: using Time New Roman for all languages approved in the journal,
with a font size of (12) for the text, as well as for subheadings, but in bold. Font
size (10) for the abstract and its title (10) in bold, and size (10) is used for
margins, keywords, and the end of the research from sources and references

e The submitted research should include a list of references to be included in the
latter

« References and footnotes are arranged at the end of the article according to the
recognized methodological methods and in accordance with the systematic
scientific sequence and in a manual manner
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o References and footnotes are written in the APA manner as follows

« In the text, write in brackets: the title of the author, the year and the page (title: the
year, p:)

e The complete information is written at the end of the article in this way: the name
and surname of the author, the book title, the chapter, the publishing place, the
edition, the country of publication, the year of publication, and the page

References writing style

« Name of the author or authors, (year of publication), title of the book, name of
the translator or editor, edition, publisher, place of publication, page number

e Periodicals, journals and reports: name of the author or authors, (year of
publication), title of the study or article, name of the journal, issue, page number

« Newspaper articles: the name of the author, the title of the article, the name of
the newspaper, and the date of publication

« Electronic Publications: Name of the author, title of the article or report, name of
the series, if any, name of the website, date of publication

« The reference is cited in the list of sources and references for newspaper articles
and electronic publications by removing the date of viewing and publication

« In the event that the name of the writer or journal is not known, we write (N.R)
in brackets, which means without a publisher

« In the event that the date of publication is not known, we write (N.D) in
parentheses for the date, which means without a date

« Writing references in a foreign language is in the same way as writing references
in Arabic

« The list of references is not divided into books, journals, and encyclopedias, but
is arranged alphabetically according to the authors’ names

« References should be placed in Arabic first, followed by foreign references

Pictures and tables

e Tables, illustrations, etc. are numbered according to their inclusion in the
research, with the title mentioned at the top of the table and the bottom of the
figure

e The tables are numbered sequentially, independent of the numbering of the
figures throughout the text, each of them has its title at the top of the table and
its source below it

« All images and tables used in the research may not be wider than (11 ). The font
size within the tables does not exceed (10)
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Democratic Arabic Center in Berlin - Germany
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Abstract

This study advances a civilizational-spatial interpretation of Saudi Arabia’s
territorial transformation by integrating Qur’anic spatial ontology (badw, qaryah,
madinah), early twentieth-century decentralization policies, and contemporary corridor-
based industrial integration within a unified hierarchical-network framework. Rather
than attributing Saudi urbanization solely to hydrocarbon revenues and state-led
modernization, the paper argues that the Kingdom’s transformation—now characterized
by urbanization levels exceeding 86 percent—reflects a layered process of ontological
consolidation unfolding across sequential spatial regimes.

The analysis identifies four structurally cumulative stages: (1) mobility-based
territoriality, in which diffuse tribal formations dominated spatial organization; (2)
stabilization through the Hujar settlement initiative, which established approximately
175 fixed nodes and introduced territorial legibility; (3) hierarchical urban pyramid
formation, marked by multi-tiered differentiation between villages, regional centers, and
metropolitan cores; and (4) corridor-based network integration, exemplified by the
Eastern Industrial Corridor linking Dammam, Ras Tanura, Jubail, Ras Al-Khair, and
northern energy nodes into a linear multi-nodal industrial spine.

By employing a Civilizational Spatial Analysis Framework (CSAF), the study
bridges semantic ontology, demographic reconstruction, and regional planning theory. It
demonstrates that institutional stabilization preceded large-scale industrial
intensification and mitigated extreme primate-city concentration often observed in
resource-dependent economies. Corridor integration, therefore, represents not an abrupt
planning innovation but the apex of a century-long process of territorial consolidation.

The Saudi case contributes to broader urban epistemology by reintroducing the
mobility—settlement distinction as a foundational analytical variable and by situating
network urbanism within long-term structural sequencing. Ultimately, the transition
from badw to industrial corridors reflects a progressive consolidation of territorial order
in which stabilization enables hierarchy and hierarchy enables networked integration.

Keywords

Saudi urban transformation; Hujar settlements; territorial stabilization; mobility-
based territoriality; hierarchical urban systems; Eastern Industrial Corridor;
network urbanism; corridor planning; urban epistemology; civilizational spatial
analysis; Saudi Arabia urbanization; regional development.
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1. Introduction
1.1 Background

Urban theory has traditionally explained spatial transformation
through industrialization, state formation, and capital concentration.
Classical and contemporary frameworks emphasize density, institutional
governance, and networked integration as defining characteristics of urban
systems. Yet these approaches often presuppose a settled territorial regime
as their analytical starting point, overlooking the foundational transition
from mobility-based territoriality to stabilized settlement.

The Saudi case provides a rare opportunity to observe this
foundational transition within a compressed historical timeframe. At
political unification in 1932, the territory was largely characterized by
mobility-dominant settlement patterns, with nomadic and semi-nomadic
populations constituting the majority. Fixed urban centers represented a
limited proportion of the demographic structure. Less than a century later,
urbanization exceeds 86 percent, industrial cities structure global energy
networks, and the Eastern seaboard hosts a linear industrial corridor
integrating petrochemical, mining, logistics, and maritime infrastructures.

Rather than interpreting this transformation solely as a consequence of
oil wealth, it may be understood as a layered process of spatial
consolidation in which stabilization preceded hierarchy, and hierarchy
enabled network integration. The Saudi trajectory therefore offers an
empirical case through which theoretical questions about mobility,
settlement, and urban integration can be reexamined.

1.2 Research Objective

This study aims to develop a hierarchical-network interpretation of
Saudi Arabia’s territorial transformation by integrating urban theory with
empirical historical reconstruction.

The research pursues three interrelated objectives:

1. To conceptualize mobility, stabilization, and institutional centrality
as distinct spatial regimes within urban epistemology.

2. To examine the Hujar settlement initiative as a structural phase of
territorial stabilization that transformed diffuse mobility into nodal
settlement.

3. To analyze the Eastern Industrial Corridor as a contemporary
manifestation of networked integration built upon earlier hierarchical
consolidation.
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Through this approach, the study bridges theoretical abstraction and spatial
practice, demonstrating how ontological distinctions can illuminate
concrete patterns of settlement restructuring and industrial corridor
formation.

1.3 Significance of the Study
The study is significant at both theoretical and applied levels.

Theoretically, it reintroduces the mobility—settlement distinction as a
foundational variable in urban analysis. Much contemporary urban theory
begins with already stabilized territories; this research instead foregrounds
the structural transition that makes hierarchical and networked urbanism
possible. By integrating semantic spatial categories with modern urban
frameworks, it expands the epistemological scope of urban studies.

Practically, the Saudi case demonstrates how early territorial
stabilization can mitigate extreme metropolitan primacy and facilitate
balanced hierarchical growth. The distributed Hujar settlements created
nodal anchors across vast geographic space, enabling subsequent
infrastructural expansion and demographic redistribution. The later
emergence of the Eastern Industrial Corridor illustrates how corridor-based
integration depends upon prior stabilization and hierarchical structuring.

Thus, the study contributes to corridor planning literature by situating
network integration within long-term territorial sequencing rather than
treating it as a discrete policy instrument.

1.4 Methodology

The research adopts a qualitative-historical analytical design
structured through the Civilizational Spatial Analysis Framework (CSAF),
which integrates theory and empirical evidence across three layers:

1. Conceptual-ontological analysis: extracting spatial distinctions
between mobility, stabilization, and centrality as analytical variables.

2. Historical-demographic reconstruction: tracing the transition from
mobility-dominant territoriality at unification to widespread
settlement stabilization and urban expansion.

3. Spatial-structural analysis: examining the morphology and
functional integration of the Eastern Industrial Corridor within
network urbanism theory.

By sequentially linking these components, the methodology
demonstrates how theoretical categories correspond to measurable
demographic shifts and observable spatial configurations. The framework
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does not assume direct causal derivation from civilizational discourse to
planning policy; rather, it identifies structural continuities across historical
layers of territorial consolidation.

This integrative design enables the study to move beyond purely
economic explanations and toward a multi-scalar interpretation that
connects semantic ontology, state formation, demographic transformation,
and industrial corridor development within a unified analytical model.

2. Literature Review
2.1 Urban Epistemology and Theoretical Framing

Urban scholarship has evolved through successive paradigmatic shifts,
each redefining what constitutes “the urban.” Classical sociological theory
conceptualized the city as a legally bounded and institutionally autonomous
entity characterized by governance capacity, market exchange, and socio-
economic differentiation (e.g., Weber). In this tradition, urbanity is defined
not merely by size but by structured authority and organized
administration.

Industrial-era theory subsequently emphasized density, labor
specialization, agglomeration economies, and infrastructural concentration
as defining features of urban form. The city became associated with
industrial clustering and spatial differentiation of functions. Later, critical
urban theory reframed space as socially produced, shaped by political
economy, capital accumulation, and state power (e.g., Lefebvre; Harvey).
These approaches deepened understanding of modern urbanization but
typically presupposed sedentary territorial organization as an already
established condition.

From Bounded Cities to Networked Regions

More recent scholarship in network urbanism and regional planning
has shifted attention from bounded cities to relational systems of nodes and
flows (e.g., Castells; Scott; Hall & Pain). Mega-regions, polycentric
metropolitan systems, and infrastructural corridors are conceptualized as
integrated spatial platforms linking multiple centers through transportation,
logistics, and energy infrastructure. In this framework, urbanity becomes a
function of connectivity rather than density alone.

Corridor planning literature further develops this relational logic by
emphasizing linear multi-nodal integration, export competitiveness, and
infrastructural coupling (e.g., Priemus & Zonneveld; Neuman &
Zonneveld). However, both network urbanism and corridor theory
generally assume the prior existence of stabilized nodes. The transition
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from diffuse territorial occupation to fixed settlement grids is rarely
interrogated as a structural transformation requiring theoretical attention.

The Mobility—Settlement Gap in Urban Epistemology

Despite these theoretical advances, a conceptual gap persists. Much
contemporary urban theory begins its analysis after ontological
consolidation has already occurred. The distinction between mobility-based
and settlement-based territorial regimes is often treated as a pre-modern
background condition rather than as a structural variable with long-term
implications for urban formation.

The Saudi case problematizes this assumption. At the beginning of the
twentieth century, much of the Arabian Peninsula was characterized by
mobility-based territorial organization. Tribal formations moved seasonally
in response to ecological cycles; settlement density outside oasis towns
remained limited; territorial boundaries were fluid; and administrative
penetration was constrained. In such a context, theoretical models grounded
solely in density, agglomeration, or network connectivity offer limited
explanatory power. Before hierarchy and corridor integration can occur,
stabilization must first transform space into nodal settlement.

Ontological Framing: Mobility, Stabilization, Centrality

To conceptualize this foundational transition, the present study draws
analytically on the spatial distinctions embedded in the categories of badw,
garyah, and madinah. Interpreted structurally rather than theologically,
these terms articulate an ontological spectrum of territorial organization:

« Mobility-based territoriality
« Stabilized bounded settlement
. Institutionalized urban centrality

This spectrum reframes urbanization as progressive consolidation
rather than abrupt industrial expansion. Mobility yields to stabilization
when populations anchor themselves to fixed localities. Stabilization
evolves into centrality through institutional differentiation. Centrality can
then scale outward into hierarchical systems and, eventually, into
networked integration across regions.

Saudi Urban Studies and the Missing Structural Link

Gulf urban scholarship has extensively documented state-led
modernization, oil-driven development, and megaproject urbanism (e.g.,
Elsheshtawy; Hertog; Kanna). Within Saudi Arabia, research has examined
industrial cities such as Jubail and Yanbu, administrative centralization,
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and petrochemical clustering along the Eastern seaboard. These studies
highlight the transformative impact of hydrocarbon revenues and strategic
planning.

The Hujar settlement initiative, however, occupies a more limited
theoretical position in existing literature. It is typically analyzed as a
political and religious strategy aimed at sedentarizing tribal populations and
consolidating authority. While its political significance is widely
acknowledged, its structural implications for long-term spatial organization
have received less systematic integration within urban theory.

Demographic evidence indicates that nomadic populations constituted
a majority at unification, while urban residents represented a small
minority. Over subsequent decades, urbanization increased dramatically,
now exceeding 86 percent. Yet Saudi Arabia does not exhibit extreme
primate-city concentration comparable to many resource-rich states.
Instead, it maintains a multi-tiered urban hierarchy comprising small towns,
intermediate centers, and major metropolitan nodes.

This pattern raises an unresolved theoretical question: did early
territorial stabilization mitigate later metropolitan hyper-concentration?
Existing scholarship documents both sedentarization and industrial growth
but seldom connects them within a unified structural framework.

Corridor Planning and Hierarchical Preconditions

The literature on industrial corridors provides insight into the spatial
configuration of the Eastern Industrial Corridor. Petrochemical complexes,
mining facilities, logistics platforms, and maritime terminals align along a
linear Gulf coastline, forming a multi-nodal industrial spine. Corridor
theory emphasizes efficiency, specialization, and global connectivity.

However, it rarely addresses how such corridors depend upon prior
hierarchical structuring of settlement systems. Network integration
presupposes stabilized nodes capable of supporting labor markets,
administrative coordination, and infrastructural density. The Saudi
trajectory suggests that corridor formation is not an isolated planning
instrument but the apex of earlier stabilization and hierarchical
consolidation.

Identified Gaps
Across the literature, three principal gaps emerge:

1. Urban epistemology under-theorizes the transition from mobility-
based territoriality to stabilized settlement grids.
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2. Saudi urban studies document modernization but insufficiently
integrate early sedentarization into long-term structural analysis.

3. Corridor planning theory emphasizes integration but seldom situates
corridors within historical sequences of territorial consolidation.

Positioning of the Present Study

This study addresses these gaps by synthesizing semantic ontology,
historical-demographic reconstruction, and spatial-structural analysis
within a hierarchical-network framework. By interpreting the Hujar
initiative as a foundational stabilization phase and the Eastern Industrial
Corridor as the apex of network integration, the research reframes Saudi
urban transformation as progressive territorial consolidation rather than
episodic modernization.

3. Civilizational Spatial Analysis Framework (CSAF)

This study adopts a qualitative—historical analytical design structured
through what is termed the Civilizational Spatial Analysis Framework
(CSAF). The framework is designed to integrate semantic interpretation,
historical-demographic reconstruction, and spatial-structural analysis into a
coherent explanatory model. Rather than employing econometric modeling
or spatial simulation, the study focuses on identifying structural
continuities across temporal layers of territorial transformation.

The CSAF operates through three interrelated analytical components.
3.1 The first component is conceptual-ontological analysis.

This stage examines Qur’anic spatial terminology—badw, garyah, and
madinah—as structured categories encoding modes of territorial
organization. The objective is not theological exegesis, nor normative
interpretation, but conceptual extraction. The analysis identifies the implicit
spatial properties embedded in each term: mobility, stabilization, and
institutional centrality. These properties are then abstracted into analytical
variables applicable to historical and contemporary contexts.

3.2 The second component is historical-documentary reconstruction.

This stage relies on demographic records, historical accounts of the
Hujar settlement initiative, and national statistical data documenting
urbanization trends. Particular attention is given to population composition
at the time of unification, the establishment of approximately 175
documented Hujar settlements in the early twentieth century, and the
subsequent increase in urban population percentages across decades. The
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goal is to trace the transition from mobility-based territoriality to stabilized
settlement patterns and hierarchical urban formation.

3.3 The third component is spatial-structural interpretation.

This stage examines the Eastern Industrial Corridor as a contemporary
manifestation of networked functional urbanism. Industrial clustering along
the Gulf coast, port—industrial coupling, infrastructural density, and linear
multi-nodal integration are analyzed in relation to corridor planning theory
and network urbanism. Rather than treating the corridor as an isolated
planning initiative, the analysis situates it within the longer sequence of
stabilization and hierarchical structuring identified in earlier phases.

3.4 Fourth Integration across these components proceeds sequentially.

Semantic ontology establishes the conceptual axis of mobility,
stabilization, and centrality. Historical reconstruction identifies the
empirical transformation corresponding to the stabilization phase. Spatial-
structural analysis demonstrates how hierarchical formation enables
corridor-based integration. The framework thus links civilizational
categories, demographic evidence, and contemporary planning
configurations within a unified interpretive arc.

The CSAF does not claim direct causal derivation between religious
discourse and state policy. It does not suggest that modern planners
consciously applied Qur’anic categories in designing settlement systems or
industrial corridors. Instead, the framework posits structural continuity at
the level of territorial logic. Civilizational spatial distinctions provide an
ontological lens through which historical transformation can be interpreted,
without implying deterministic or theological causation.

The study also acknowledges its interpretive scope and limitations. It
does not employ quantitative GIS modeling to measure spatial
concentration indices. It does not calculate formal primacy ratios or apply
econometric forecasting models. Nor does it attempt to generalize the Saudi
trajectory universally across different geopolitical contexts. Rather, it seeks
to illuminate a specific case in which mobility-based territoriality
transitioned into stabilized settlement and ultimately into networked
industrial integration.

By combining semantic analysis with empirical demographic data and
regional planning theory, the CSAF provides a multi-layered methodology
suitable for examining long-term territorial restructuring. It allows the
study to move beyond narrow disciplinary boundaries—bridging urban
theory, historical sociology, regional planning, and civilizational studies—
while maintaining analytical coherence.
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The next section applies the first component of this framework in
detail, examining the structured semantic distinctions between badw,
garyah, and madinah and extracting their spatial implications. This study
does not claim universal generalizability but offers an interpretive
structural model grounded in the Saudi case.

4. Qur’anic Spatial Ontology: A Structured Semantic Analysis

The semantic component of the Civilizational Spatial Analysis
Framework begins with a structured examination of three key Qur’anic
spatial terms: badw, garyah, and madinah. The objective is not exegetical
theology but conceptual clarification. Each term is analyzed as encoding a
distinct mode of territorial organization. By identifying the structural
properties embedded in these categories, it becomes possible to articulate
an ontological axis of spatial consolidation applicable to historical and
contemporary contexts.

The term badw derives from a root associated with openness,
exposure, and emergence. In classical Arabic usage, it refers to desert life
and the condition of inhabiting open terrain beyond fixed settlement
boundaries. Within Qur’anic narrative contexts, the term denotes a form of
habitation characterized by mobility rather than architectural consolidation.
Spatially, badw implies diffuse occupation of territory, seasonal movement,
and adaptive engagement with environmental conditions. Authority
structures in such regimes are often relational and kinship-based rather than
territorially bounded. There is limited architectural centrality and weak
internal differentiation of space.

Importantly, badw does not correspond directly to the modern
statistical category of “rural.” Rural settlements in contemporary
classification systems are typically sedentary and agriculturally anchored.
By contrast, badw signifies mobility-based territoriality in which settlement
Is temporary, dispersed, or seasonally variable. The decisive feature is not
low density but the absence of stabilized nodal structure. Territory is
traversed rather than bounded; authority is relational rather than spatially
centralized.

The term qaryah derives from a root associated with gathering,
hosting, and collective settlement. In Qur’anic usage, it frequently denotes
a community anchored to a recognizable locality. Unlike badw, which
emphasizes openness and movement, garyah implies boundedness and
collective cohesion. The settlement is treated as a corporate entity capable
of collective action and responsibility. Spatially, this suggests fixed
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habitation, recognizable territorial limits, and social integration within a
localized framework.

The scale of garyah in narrative contexts varies, indicating that size
alone does not define the category. What distinguishes garyah structurally
Is stabilization: the transition from diffuse occupation to fixed, bounded
settlement. Internal differentiation may be limited, and institutional
complexity may be modest compared to larger urban centers. However, the
presence of architectural permanence and localized cohesion marks a
significant ontological shift from mobility-based regimes.

The term madinah derives from a root associated with settlement,
governance, and organized urban life. Within Qur’anic contexts, it conveys
institutional centrality and structured spatial organization. The phrase
“from the farthest end of the city” indicates internal differentiation between
center and periphery, implying morphological extension and circulation
pathways. Madinah therefore represents not merely settlement but
organized urban centrality characterized by administrative coordination and
spatial structuring.

The distinction between garyah and madinah is not reducible to
population size. Rather, it concerns institutional intensity and internal
spatial differentiation. A qgaryah may be stabilized yet lack complex
administrative layering. A madinah embodies structured centrality,
governance capacity, and internal stratification. In contemporary terms, it
approximates the notion of an institutionalized urban core.

Synthesized analytically, the three categories form a progressive axis:

Mobility-based territoriality (badw)
— Stabilized bounded settlement (qaryah)
— Institutionalized urban centrality (madinah)

This ontological progression can be structurally summarized in Table 1,
which clarifies the spatial logic, settlement morphology, and institutional
intensity associated with each category.

Table 1. Ontological Spatial Categories

Category Spatial Logic Settlement Form Institutional Intensity
Badw Mobility-based territoriality | Diffuse / non-nodal Relational authority
Qaryah Stabilized bounded settlement | Fixed local node Collective cohesion
Madinah | Institutional centrality Differentiated urban core | Structured governance

Source: Author’s structured semantic analysis.
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This progression is not explicitly presented as a chronological
developmental sequence within scriptural discourse. However, structurally,
it encodes increasingly consolidated forms of spatial organization. The
transition from movement to stabilization, and from stabilization to
centrality, represents cumulative structuring of territory.

When abstracted from their linguistic origins and interpreted
analytically, these categories illuminate fundamental spatial distinctions
often obscured in modern urban discourse. Contemporary classifications
frequently collapse diverse settlement forms into binary urban—rural
categories defined by density thresholds. The ontological distinctions
embedded in badw, garyah, and madinah instead foreground mobility,
boundedness, and institutional centrality as primary variables.

This structured semantic analysis establishes the conceptual
foundation for interpreting the Saudi transformation. The early twentieth-
century Arabian Peninsula approximated a mobility-dominant regime
analogous to badw. The Hujar settlement initiative introduced fixed nodes
resembling the structural condition of garyah. Subsequent urban hierarchy
formation and industrial centrality reflect characteristics aligned with
madinah. The progression is not textual replication but structural analogy.

By identifying this ontological axis, the study provides a conceptual
lens through which historical stabilization and contemporary network
integration can be interpreted as stages within a continuum of territorial
consolidation. The following section applies this framework to the
empirical case of the Hujar settlement phase, examining how stabilization
transformed diffuse mobility into nodal territorial order.

5. The Hujar Settlement Phase: Territorial Stabilization and Nodal
Formation

At the beginning of the twentieth century, much of the Arabian
Peninsula operated under a mobility-dominant spatial regime. Tribal
formations traversed vast territories in accordance with ecological cycles,
water availability, and pastoral requirements. Settlement outside oasis
towns and pilgrimage centers was limited in permanence and architectural
consolidation. Authority was relational and kinship-based, and territorial
boundaries were fluid. This condition corresponds structurally to the
ontological category of mobility-based territoriality identified earlier.

The Hujar settlement initiative marked a decisive turning point in this
spatial configuration. Beginning in the 1910s and expanding in subsequent
decades, approximately 175 documented settlements were established with
the explicit objective of anchoring mobile populations into fixed localities.
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These settlements were typically organized around a central mosque,
residential clusters, and agricultural plots. In addition to their religious and
social functions, they served as administrative nodes linking local
populations to emerging state authority.

The structural significance of the Hujar initiative lies not primarily in
its immediate demographic scale but in its territorial impact. By
transforming diffuse movement into fixed habitation, the initiative
introduced nodality into previously non-nodal space. Each settlement
functioned as a micro-anchor within the broader territorial field.
Populations became geographically legible, enabling administrative
oversight, taxation, dispute resolution, and infrastructural provision.

Demographic data at the time of political unification in 1932 indicate
that nomadic populations constituted a majority of the total population,
while urban residents represented roughly one-tenth. This composition
reflected the persistence of mobility-based territorial organization.
However, the establishment of Hujar settlements progressively altered this
balance. While the numerical scale of early settlements was modest relative
to later urban expansion, their distributed spatial placement across the
territory created a foundational grid upon which subsequent growth could
occur.

The demographic restructuring that followed territorial stabilization is
summarized in Table 2, demonstrating quantitatively how nodal anchoring
preceded large-scale metropolitan concentration.

Table 2. Demographic Transformation and Urbanization (1932-2023)

Year | Nomadic (%) | Urban (%) | Structural Phase

1932 | 57.7 10 Mobility Dominant

1974 | - 48 Stabilization Expansion
1996 | ~1 79 Hierarchical Consolidation
2023 | - 86+ Urban Saturation

The introduction of fixed settlements facilitated several structural shifts.
First, it enabled territorial stabilization. Populations anchored to specific
localities reduced seasonal dispersion and increased continuity of
habitation. Second, it enhanced administrative penetration. Fixed nodes
allowed emerging governance structures to operate through identifiable
spatial units rather than through purely relational networks. Third, it
created the conditions for infrastructural diffusion. Roads, wells, schools,
and later utilities could be extended to stable settlements more effectively
than to mobile groups.
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This stabilization phase corresponds structurally to the ontological
condition of qgaryah: bounded settlement characterized by collective
cohesion. While Hujar settlements varied in scale and development, their
defining feature was permanence. The transition from mobility to
stabilization did not immediately produce large urban centers; rather, it
established a broad territorial base of small and medium settlements. This
base would later support hierarchical layering.

Over subsequent decades, especially during the mid- and late-
twentieth century, the multiplication of villages and towns accelerated. Oil
revenues enabled infrastructural expansion, educational provision, and
economic diversification. Urban population percentages increased
significantly, reaching nearly four-fifths of the total population by the late
twentieth century. Contemporary figures now exceed 86 percent
urbanization. However, this demographic shift unfolded within an already
stabilized settlement grid. The presence of widespread small settlements
mitigated the risk of extreme metropolitan primacy and allowed population
growth to distribute across multiple tiers.

The structural evolution of the Saudi settlement system can be
summarized in stages. The first stage was mobility-dominant territoriality,
characterized by diffuse occupation and weak nodality. The second stage
was stabilization through Hujar settlements, introducing fixed nodes and
territorial legibility. The third stage was hierarchical formation, as towns
and regional centers developed above a broad base of smaller settlements.
The fourth stage, addressed in the next section, involved the integration of
major nodes into a linear industrial corridor along the Eastern seaboard.

The Hujar phase thus represents more than a political or religious
initiative; it constitutes a foundational restructuring of spatial logic. By
converting movement into settlement and dispersion into nodality, it laid
the groundwork for hierarchical and networked urbanization. Without
stabilization, subsequent demographic acceleration and infrastructural
concentration would have lacked territorial coherence.

In this sense, the Saudi case demonstrates that institutional
stabilization can precede industrial intensification. Urbanization did not
begin with petrochemical clusters or export terminals. It began with the
anchoring of populations to place. The following section examines how this
stabilized base evolved into a structured urban pyramid and ultimately
supported corridor-based integration.

6. From Stabilized Nodes to Urban Pyramid Formation



Alaall g i jand) Jabadsl) Alaa ISSN: 2698 - 6159
Journal of Urban and Territorial Planning ISSN (PRINT): 2699 - 2604

Following the initial phase of territorial stabilization introduced by the
Hujar settlements, Saudi Arabia entered a prolonged period of hierarchical
structuring. The presence of distributed fixed settlements across vast
geographic space created the conditions necessary for vertical
differentiation within the settlement system. Rather than remaining a flat
mosaic of small villages, the stabilized grid gradually evolved into a multi-
tiered urban hierarchy.

During the mid-twentieth century, particularly after the discovery and
commercialization of oil, infrastructural investment intensified. Roads
connected previously isolated settlements, administrative institutions
expanded, and educational and health facilities proliferated. These
developments did not occur in a territorial vacuum. They were
superimposed upon an already anchored settlement network. Small villages
served as local service nodes, intermediate towns emerged as regional
centers, and major cities expanded as metropolitan cores. This layering
process produced what can be conceptualized as an urban pyramid.

At the base of this pyramid were thousands of small settlements and
villages distributed across the national territory. Their existence reduced
the spatial distance between population and basic services, allowing
incremental modernization without requiring immediate migration to a
single dominant city. Above this base were intermediate towns that
functioned as regional administrative and commercial centers. At higher
levels stood major metropolitan areas such as Riyadh, Jeddah, Dammam,
and later planned industrial cities such as Jubail and Yanbu. Each tier
fulfilled distinct functional roles while remaining structurally connected.

This hierarchical formation contrasts with patterns observed in many
rapidly urbanizing resource-rich states where capital accumulation leads to
disproportionate concentration in a primate city. Extreme primacy often
produces infrastructural strain, regional inequality, and fragmented
development. In the Saudi case, while metropolitan growth has been
significant, the prior diffusion of settlements mitigated severe primate
distortion. The early stabilization phase dispersed population across the
territory, providing multiple nodes capable of absorbing demographic
growth,

The demographic transition reinforces this structural reading. Urban
population percentages increased steadily from the modest levels recorded
at unification to nearly 79 percent by the late twentieth century, and now
exceed 86 percent. Yet the transformation was not solely a matter of rural
exodus into a single urban core. Many stabilized settlements evolved into
small towns; regional centers expanded gradually; new industrial cities
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were planned strategically. The urban pyramid thickened from its base
upward rather than collapsing into a singular apex.

Hierarchical differentiation also enabled specialization. As towns and
cities acquired defined roles—administrative, industrial, commercial, or
service-oriented—interdependencies between tiers increased.
Transportation networks facilitated vertical connectivity, while governance
structures coordinated development across scales. The settlement system
became more than a collection of isolated nodes; it evolved into an
organized hierarchy.

This hierarchical structuring represents a transitional stage between
stabilization and network integration. Stabilization creates fixed nodes;
hierarchy orders those nodes; network integration links selected high-
capacity nodes into functional corridors. Without hierarchical
differentiation, corridor formation would lack structural coherence. A
purely flat distribution of settlements cannot generate concentrated flows; a
purely hyper-centralized structure cannot distribute benefits equitably.
Hierarchy mediates between dispersion and concentration.

Conceptually, this stage corresponds to the ontological condition of
institutional centrality associated with madinah. While not all settlements
attained full institutional complexity, major urban centers developed
administrative depth, infrastructural density, and internal spatial
differentiation. The emergence of industrial cities further intensified
centrality by clustering production, housing, and port facilities within
coordinated planning frameworks.

By the turn of the twenty-first century, Saudi Arabia possessed a
mature urban hierarchy anchored in earlier stabilization. Population growth
increasingly concentrated in urban areas, yet the multi-level structure
persisted. The question then shifted from expansion to integration: how
could major nodes be connected into globally competitive economic
systems? The answer emerged along the Eastern seaboard in the form of a
linear industrial corridor.

The following section examines the Eastern Industrial Corridor as the
apex of hierarchical-network transformation, analyzing its morphological
structure, infrastructural density, and functional integration within national
and global systems.

The staged evolution from territorial stabilization to hierarchical
differentiation is conceptually illustrated in Figure 1, highlighting the
cumulative rather than disruptive nature of Saudi spatial transformation.
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Figure 1. Conceptual Stages of Saudi Spatial Transformation
Source: Author (2026).
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7. The Eastern Industrial Corridor: Networked Functional Integration

The emergence of the Eastern Industrial Corridor represents a
qualitative transformation in Saudi Arabia’s spatial logic. While the
stabilization phase established nodal anchors and the hierarchical phase
ordered those nodes vertically, the corridor phase introduces horizontal
integration across selected high-capacity nodes. Along the Arabian Gulf
coastline, industrial cities, energy complexes, ports, desalination facilities,
and logistics platforms form a linear multi-nodal spine extending from the
metropolitan-industrial zones of Dammam northward through Ras Tanura,
Jubail I and 11, Ras Al-Khair, and further energy and maritime nodes.

Morphologically, the corridor is characterized by five interrelated
features. First, it exhibits linear continuity. Industrial concentrations align
along the coast, benefiting from maritime access and reducing inland
transportation constraints. Second, it demonstrates infrastructural density.
Petrochemical complexes, refineries, mining processing plants, export
terminals, and supporting utilities are spatially clustered in close proximity.
Third, it integrates port-industrial coupling. Maritime gateways are directly
linked to production zones, enabling seamless export flows. Fourth, it
reflects energy-based specialization rooted in hydrocarbon and mineral
value chains. Fifth, it maintains multi-nodal differentiation, with each
major node fulfilling distinct industrial roles while remaining embedded
within a unified corridor system.

From the perspective of network urbanism, the corridor functions as a
platform of flows. Capital, raw materials, processed goods, and labor
circulate between nodes and extend outward to global markets. Unlike
isolated metropolitan agglomerations, corridor nodes are structurally
interdependent. Production in one location feeds processing or export
operations in another. Infrastructure networks—pipelines, highways, rail
lines, and maritime channels—bind these nodes into a coherent system.

However, the corridor is not purely relational in the abstract sense
described in some global-city theories. It remains territorially anchored and
state-coordinated. The spatial continuity of the coastline provides physical
coherence, while governance frameworks ensure coordinated planning. The
corridor thus combines territorial consolidation with network integration. It
is neither a dispersed network detached from geography nor a singular
metropolitan core; it is a hierarchically embedded network spine.

The viability of this corridor rests upon earlier phases of stabilization
and hierarchical formation. Without fixed settlements and administrative
legibility, large-scale industrial investment would have faced structural
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uncertainty. Without a multi-tiered urban hierarchy, labor supply, service
provision, and infrastructural coordination would have been constrained.
The corridor therefore represents the culmination of a century-long process
of territorial structuring.

At the macro level, the corridor contributes to national economic
diversification strategies and aligns with long-term development visions
emphasizing industrial clustering and export competitiveness. At the spatial
level, it reinforces the upper tiers of the urban pyramid while remaining
connected to lower tiers through transportation and labor networks. Rather
than replacing the hierarchical structure, it intensifies its apex.

With urbanization exceeding 86 percent, Saudi Arabia has entered a
phase of urban maturity. Growth increasingly manifests as intensification
within existing nodes and integration between nodes rather than as
expansion into previously unsettled territory. The corridor exemplifies this
mature condition: it consolidates industrial capacity within an already
urbanized landscape and channels it through linear integration.

The transformation from mobility-based territoriality to corridor-based
integration can thus be understood as a sequence of layered consolidation.
Mobility yields to stabilization; stabilization yields to hierarchy; hierarchy
yields to network integration. Each stage reconfigures the relationship
between population, authority, and territory, producing progressively more
structured spatial systems.

The following section synthesizes these stages into an integrated
hierarchical-network model, articulating the structural logic connecting
Hujar stabilization, urban pyramid formation, and corridor intensification
within a unified analytical framework.

8. Integrated Hierarchical-Network Model: From Territorial
Anchoring to Corridor Apex

The preceding sections have examined the Saudi spatial
transformation through three distinct yet interrelated stages: stabilization
through Hujar settlements, hierarchical urban pyramid formation, and
corridor-based industrial integration. This section synthesizes these stages
into a unified hierarchical-network model that clarifies the structural
continuity underlying the Kingdom’s territorial evolution.

The first stage, mobility-based territoriality, represents a pre-nodal
condition. In this regime, population distribution is diffuse, movement is
adaptive, and authority is relational rather than spatially centralized.
Territory is experienced as traversable space rather than as bounded
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settlement. Administrative penetration remains limited, and infrastructural
investment faces structural constraints due to the absence of fixed anchors.

The second stage, stabilization through the Hujar initiative, introduces
nodality. Approximately 175 documented settlements functioned as micro-
anchors distributed across the territory. These nodes converted movement
into permanence and dispersion into fixed locality. Stabilization enhanced
territorial legibility, enabling governance structures to operate through
identifiable spatial units. This stage corresponds structurally to the
ontological condition of bounded settlement.

The third stage, hierarchical formation, organizes stabilized nodes into
vertical tiers. Small settlements form the base; intermediate towns operate
as regional connectors; major cities serve as administrative and economic
centers; specialized industrial cities intensify centrality at the upper levels.
Hierarchy balances dispersion and concentration. It prevents extreme
primacy while permitting specialization. The urban pyramid thickens
upward without collapsing downward into a single dominant metropolis.

The fourth stage, corridor-based integration, introduces horizontal
connectivity among selected high-capacity nodes. Industrial cities along the
Eastern seaboard become interlinked through infrastructural networks,
forming a linear multi-nodal spine. This stage reflects advanced functional
integration in which production, logistics, and export flows circulate across
nodes rather than remaining confined within a single urban core. The
corridor represents the apex of hierarchical structuring, not its replacement.

These stages are cumulative rather than substitutive. Stabilization does
not disappear when hierarchy emerges; it undergirds it. Hierarchy does not
dissolve when corridors form; it organizes and supports them. The corridor
intensifies the upper tier of the pyramid while remaining embedded within
the broader settlement system. The model therefore emphasizes layered
territorial accretion rather than abrupt structural rupture.

Three structural principles emerge from this synthesis. First, nodality
precedes hierarchy. Without fixed settlement anchors, vertical
differentiation cannot occur. Second, hierarchy precedes integration.
Without organized tiers, corridor formation lacks structural coherence.
Third, integration intensifies rather than negates hierarchy. Networked
nodes remain dependent on stabilized lower tiers for labor supply, services,
and territorial balance.

The hierarchical-network model also clarifies the distinctive features
of the Saudi trajectory. In many rapidly modernizing states,
industrialization precedes stabilization, producing spatial imbalances and
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hyper-concentration. In the Saudi case, stabilization preceded industrial
intensification. The Hujar phase created territorial anchors before large-
scale petrochemical clustering emerged. This sequence mitigated severe
primacy effects and facilitated distributed development.

Furthermore, the model underscores the importance of ontological
consolidation. The transition from mobility to settlement was not merely
demographic but structural. It altered how territory was inhabited,
governed, and organized. The later transition from hierarchy to corridor
integration similarly reconfigured spatial relationships, shifting emphasis
from vertical differentiation to horizontal connectivity among specialized
nodes.

With urbanization now surpassing 86 percent, the Saudi settlement
system exhibits characteristics of structural maturity. The challenge shifts
from expansion to optimization: enhancing connectivity, improving
infrastructural efficiency, and maintaining hierarchical balance. The
corridor phase thus represents not an endpoint but an advanced stage in
ongoing territorial structuring.

The integrated model can be summarized sequentially:

Mobility-based territoriality — Stabilized nodal settlement —
Hierarchical urban pyramid — Corridor-based network integration.

This sequential consolidation is analytically organized in Table 3,
which outlines the structural characteristics and outcomes of each stage.

Table 3. Hierarchical-Network Model Stages

Stage Spatial Characteristic Structural Outcome

1. Mobility Diffuse occupation Low territorial legibility

2. Stabilization Fixed nodal settlements Administrative penetration

3. Hierarchy Multi-tier urban pyramid Balanced distribution

4. Corridor Integration | Linear multi-nodal network | Global functional connectivity

Source: Author’s integrated model synthesis
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Grand Synthesis Conclusion

Ontological Continuity
in Saudi Urban Transformation
This study demonstrates that Saudi urban transformation is not
episodic but ontologically coherent:
® The Qur’anic ontology shaped institutional stabilization
@ Institutional stabilization enabled industrial urbanism
@ Industrial urbanism enabled networked integration

Thus, there is a consistent ontological thread from the Qur'anic
distinction between badw and madinah to contemporary megacity.
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Flgure 2. Hierarchical-Network Structural Model
Source: Author (2026).
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Each arrow represents consolidation rather than replacement. The
system thickens and integrates across stages, producing a territorially
coherent and functionally networked spatial order.

The following section introduces a critical reflection, examining
potential counter-arguments and addressing alternative interpretations of
the Saudi transformation before presenting the final synthesis.

9. Counter-Argument and Critical Reflection

Any interpretation that frames Saudi Arabia’s spatial transformation
as a staged ontological consolidation invites critical scrutiny. Alternative
explanations may argue that the Kingdom’s urban evolution can be
sufficiently explained through hydrocarbon revenues, centralized state
planning, or global economic integration without invoking deeper structural
or civilizational frameworks. This section addresses these perspectives and
clarifies the analytical boundaries of the present argument.

A first counter-argument posits that oil wealth alone accounts for the
rapid shift from mobility-dominant territoriality to urban saturation. From
this viewpoint, the discovery of petroleum resources generated capital
flows that financed infrastructure, attracted labor migration, and stimulated
metropolitan expansion. Urbanization, therefore, appears as a derivative
outcome of economic modernization rather than a layered spatial
restructuring. While hydrocarbon revenues undeniably accelerated
development, this explanation does not fully account for the relative
hierarchical balance observed within the Saudi settlement system.
Resource-driven growth in many contexts produces extreme primate-city
concentration, where a single metropolitan area dominates national
population and economic activity. The Saudi case, by contrast, exhibits a
distributed settlement grid and multiple metropolitan centers, suggesting
that earlier stabilization processes shaped the spatial receptivity of oil-
driven expansion.

A second counter-argument emphasizes centralized state planning as
the primary determinant of territorial order. According to this perspective,
administrative decisions, master plans, and industrial city projects
engineered the spatial hierarchy. The Hujar initiative could then be
interpreted merely as an early political consolidation tool rather than as a
foundational spatial restructuring. While state intervention played a critical
role in shaping settlement patterns, planning operates within pre-existing
territorial conditions. The presence of distributed fixed settlements
facilitated subsequent administrative organization and infrastructural
extension. In other words, stabilization enhanced the effectiveness of later
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planning efforts. Without nodal anchoring, centralized planning would
have faced greater structural constraints.

A third critique may question the use of Qur’anic spatial terminology
as an analytical lens, arguing that modern urban transformation should be
interpreted exclusively through contemporary socio-economic theory. The
present study does not claim direct causal continuity between scriptural
categories and planning policy. Instead, it employs semantic ontology as a
conceptual scaffold to illuminate structural distinctions between mobility,
stabilization, and centrality. The argument rests on structural analogy rather
than theological determinism. The ontological categories provide analytical
clarity regarding modes of territorial organization, not normative
prescriptions for policy.

Another potential critique concerns generalizability. The Saudi
trajectory is historically and geographically specific. Mobility-based
territorial regimes were particularly prominent in the Arabian Peninsula,
and the Hujar initiative reflects a unique socio-political context. The
hierarchical-network model proposed here is not presented as a universal
template applicable to all states. Rather, it offers a case-specific
interpretation that may stimulate comparative inquiry in other contexts
where mobility-to-settlement transitions preceded industrial intensification.

Finally, one may argue that contemporary corridor development
represents a discontinuity rather than a culmination. Mega-projects, special
economic zones, and industrial corridors might be viewed as externally
driven strategies disconnected from earlier settlement dynamics. Yet the
spatial logic of the Eastern Industrial Corridor—its reliance on established
metropolitan areas, its integration within national infrastructure networks,
and its embedding within a mature urban hierarchy—indicates continuity
rather than rupture. The corridor intensifies and interconnects existing
nodes; it does not replace them with an entirely new spatial regime.

These counter-arguments clarify the interpretive stance of the study.
The paper does not reduce Saudi urbanization to civilizational determinism,
nor does it deny the central role of oil revenues and state planning. Instead,
it situates these factors within a longer arc of territorial consolidation.
Economic modernization operates upon, and is conditioned by, spatial
structures that precede it. Stabilization and hierarchy shape how capital is
absorbed and distributed across territory.

By addressing these critiques, the argument gains analytical precision.
The hierarchical-network model is not a monocausal explanation but a
structural synthesis. It integrates economic, political, and ontological
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dimensions into a layered account of spatial transformation. The following
and final section consolidates this synthesis into a comprehensive
conclusion.

10. Grand Synthesis Conclusion

Saudi Arabia’s transformation from a predominantly mobility-based
territorial regime in the early twentieth century to a structurally urbanized
and industrially integrated system in the twenty-first century represents a
profound reconfiguration of space, authority, and settlement. With
urbanization now exceeding 86 percent, the Kingdom stands among highly
urbanized nations. Yet the trajectory through which this condition emerged
differs in important structural respects from many conventional
modernization narratives.

This study has argued that Saudi urban transformation unfolded as a
layered process of ontological consolidation. Rather than interpreting
urbanization as a sudden by-product of oil revenues, the analysis identified
sequential stages of territorial restructuring: mobility-based territoriality,
stabilization through fixed settlements, hierarchical urban pyramid
formation, and corridor-based network integration. Each stage established
the structural preconditions for the next, producing cumulative rather than
discontinuous transformation.

The semantic analysis of badw, garyah, and madinah provided a
conceptual axis of mobility, stabilization, and institutional centrality.
Interpreted analytically, these categories illuminate fundamental
distinctions in modes of inhabiting territory. Mobility-based regimes
prioritize movement and environmental adaptation; stabilized settlements
anchor populations to bounded localities; institutional centrality organizes
internal differentiation and governance. While these terms originate in a
scriptural context, their structural distinctions transcend theological
interpretation and offer conceptual clarity regarding spatial organization.

The historical reconstruction of the Hujar settlement initiative
demonstrated how territorial stabilization preceded large-scale industrial
intensification. Approximately 175 documented settlements introduced
nodality into diffuse space, transforming mobile populations into
territorially legible communities. This stabilization phase did not
immediately generate metropolitan dominance but instead laid the
groundwork for distributed settlement multiplication. The subsequent
growth of towns and cities formed a multi-tiered urban pyramid rather than
an extreme primate-city structure.
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The emergence of the Eastern Industrial Corridor along the Gulf coast
represents the apex of this hierarchical structuring. Industrial nodes—
petrochemical complexes, mining facilities, ports, desalination plants—are
integrated into a linear multi-nodal spine characterized by infrastructural
density and export orientation. Network integration did not replace
hierarchy; it intensified and interconnected its upper tiers. The corridor
rests upon the stabilized and hierarchically organized settlement system
that preceded it.

The hierarchical-network model articulated in this study clarifies the
structural logic connecting these phases. Stabilization introduces nodality;
hierarchy organizes nodality; network integration links high-capacity nodes
horizontally. Without stabilization, hierarchy cannot form; without
hierarchy, corridor integration lacks coherence. The Saudi trajectory thus
illustrates the importance of sequencing in territorial transformation.

This interpretation does not deny the decisive impact of oil wealth,
state planning, or global economic integration. Rather, it situates these
forces within a deeper structural continuum. Economic resources
accelerated development, but they operated within a territorially
consolidated framework shaped by earlier stabilization. Planning initiatives
achieved coherence because fixed settlements and hierarchical
differentiation already structured space. Corridor integration succeeded
because nodal anchors and administrative capacity were in place.

The Saudi case therefore contributes to broader debates in urban
epistemology. It demonstrates that urbanization may proceed as progressive
consolidation rather than abrupt industrialization. It reintroduces the
mobility—settlement distinction as a foundational analytical variable. It
situates corridor-based development within long-term territorial structuring
rather than treating it as a discrete planning innovation. And it highlights
the importance of ontological clarity in understanding how populations
inhabit and organize space.

At a policy level, recognizing the layered nature of Saudi spatial
transformation carries implications for future development strategies. As
the Kingdom enters a phase of urban maturity, the emphasis shifts from
expansion to optimization—strengthening connectivity, enhancing
infrastructural resilience, and maintaining hierarchical balance. Corridor
intensification must remain embedded within broader settlement systems to
avoid spatial fragmentation. Stabilization and hierarchy continue to
underpin network integration.
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Ultimately, the movement from badw to industrial corridors represents
more than demographic change. It reflects a century-long consolidation of
territorial order. Mobility yielded to settlement; settlement evolved into
hierarchy; hierarchy matured into networked integration. Saudi Arabia
today is not merely urbanized in statistical terms. It is territorially
anchored, hierarchically structured, and functionally interconnected.

Understanding this layered transformation provides a more nuanced
account of urban modernity—one that recognizes continuity within change
and structure within acceleration.

In comparative perspective, the Saudi experience demonstrates that
large-scale territorial consolidation across vast geographic space—coupled
with the establishment of hundreds of distributed settlements—has few
parallels in the Gulf region. The scale, sequencing, and spatial breadth of
stabilization distinguish the Saudi case from smaller Gulf states whose
urbanization occurred within more compressed territorial frameworks. This
difference reinforces the analytical value of examining stabilization as a
structural precondition for hierarchy and corridor integration. This study
does not claim universal generalizability but offers an interpretive
structural model grounded in the Saudi case.
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Summary:

Urban expansion is one of the most prominent challenges facing the world today,
as it is closely linked to rapid population growth and the increasing demand for
housing and infrastructure, carrying intertwined environmental and economic
dimensions. In Syria, this phenomenon has been exacerbated by internal displacement
resulting from the crisis. Urban expansion is defined as the continuous increase in
built-up areas at the expense of agricultural and natural lands, leading to profound
environmental changes that affect the climate and ecological balance.

This study aims to analyze the impact of urban expansion on climate and
agricultural lands and the city of Jaramana was chosen as a case study during the
period from 1985 to 2022, utilizing the Google Earth Engine (GEE) platform as an
advanced analytical tool to monitor changes in land use through remote sensing data.
The research involved measuring the area of urban expansion and the lost agricultural
lands, presenting the percentages of these changes over three decades, and
elucidating the reasons behind this expansion at each temporal stage.

The city of Jaramana in Syria witnessed radical changes in land use patterns
during the period from 1985 to 2022, where urban expansion accelerated at the
expense of agricultural lands due to increasing population growth and internal
migration resulting from the Syrian crisis. The study employed the GEE platform and
high—resolution GLC_FCS30D data (30 meters) to monitor and quantitatively analyze
changes in land cover. The results revealed increase in urban areas, from 2.25 km? to
5.99 km?, while irrigated agricultural lands decreased from 1.7 km? to (.42 km?
Annual and seasonal average temperatures were calculated during the studied period

and showed that they took an upward trend.

Key words: Land Use, Land Cover,Remote Sensing, Urban Expansion.
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year Mean_LST year Mean_LST
1985 18.12 2004 19.53
1986 22.46 2005 24.77
1987 17.38 2006 24.45
1988 21.11 2007 21.85
1989 23.13 2008 27.75
1990 17.42 2009 22.62
1991 16.83 2010 19.85
1992 18.30 2011 19.20
1993 15.21 2012 27.36
1994 22.94 2013 22.11
1995 18.97 2014 22.42
1996 16.65 2015 21.25
1997 19.60 2016 26.35
1998 20.69 2017 23.16
1999 23.35 2018 21.16
2000 21.21 2019 22.01
2001 22.66 2020 22.21
2002 25.86 2021 23.42
2003 19.11 2022 21.17
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Mean Surface Temperature Trend in Jarnmana (1985-2022)
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e I3 ) days Basia (3) s

Mean temperature
Year Winter spring summer autumn
1985 5.85 15.25 26.13 18.13
1986 7.59 15.47 25.61 18.19
1987 7.38 13.93 26.24 18.07
1988 7.37 15.00 26.01 17.38
1989 5.49 17.36 25.50 18.13
1990 6.34 14.95 25.33 19.31
1991 7.53 15.68 25.04 18.76
1992 3.84 13.23 24.39 18.09
1993 4.59 14.06 25.44 18.65
1994 8.13 16.53 25.17 19.33
1995 6.34 15.45 25.26 17.76
1996 6.80 15.47 26.68 17.95
1997 6.81 14.18 24.87 17.91
1998 7.07 15.11 27.17 20.04
1999 8.26 17.07 26.12 19.07
2000 6.82 15.65 27.82 17.58
2001 7.40 17.59 26.86 18.59
2002 6.70 15.57 25.97 19.30
2003 6.94 15.01 26.18 18.78
2004 6.71 15.89 25.90 19.13
2005 6.31 16.00 25.86 17.45
2006 8.01 16.20 26.39 17.82
2007 6.11 15.73 26.78 19.51
2008 5.56 17.66 26.85 18.99
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2009 8.10 15.28 26.32 18.44
2010 9.26 17.58 27.86 20.86
2011 8.35 14.88 26.21 17.29
2012 6.10 15.13 27.28 19.69
2013 7.71 16.92 26.02 18.46
2014 7.35 17.33 26.09 17.48
2015 6.96 15.87 26.27 19.90
2016 7.61 17.60 27.79 18.99
2017 5.76 16.36 27.79 19.46
2018 9.29 18.06 26.24 19.28
2019 7.43 15.78 26.92 19.62
2020 7.43 16.13 26.84 21.38
2021 8.66 17.69 27.05 19.51
2022 7.57 16.04 27.09 19.96
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""The Role of Geographic Information Systems in Enhancing
Digital Water Management"

Dr. Samar AL-Sairfi
Dept. of geography, Faculty of Arts and Humanities, University of Aleppo

Abstract

The water resources management sector is undergoing rapid
transformations due to increasing pressures on natural resources, including
population growth, urban expansion, and climate change. This study
examines the integration of Geographic Information Systems (GIS) with
modern digital water technologies, including smart sensors, the Internet of
Things (lIoT), and digital meters, to enhance water resource management
and improve operational efficiency. The research highlights how GIS can
link operational data with spatial information, enabling spatial analysis of
water distribution networks, early detection of leaks and faults, and precise
monitoring of water quality. The study also explores practical applications
of spatial analysis in modeling water networks, assessing resource
distribution, and analyzing groundwater and non-conventional water
sources.

Results indicate that integrating GIS with digital technologies allows
water utilities to improve network monitoring, reduce water losses, support
data-driven decision-making, and develop smart water networks capable of
accurately predicting future consumption. The use of digital twins and
advanced data analytics further enhances operational planning and reduces
risks associated with water infrastructure management. The study
concludes that adopting GIS and digital water technologies provides a
comprehensive framework for intelligent and sustainable water resource
management, strengthening institutional capacity to address future
challenges related to water supply, quality assurance, and optimal resource
utilization.

Keywords: Geographic Information Systems, Digital Water, Internet of
Things.
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(Sl B s o) dadhaall Clasleall alai kil Ko Al Snd) miag WS L)
DA o Dkl Dlgall Lalial 353 g cAinil) Aaidl) Ailua ae iy ¢ Jundill 50U (pueniy
& peedinn Canll (e AaBgiall il 8 celld ) AslaYl L8l Al AS3s AR Bl
Loyl danl) Al ki (Bl ¢(plabdlly Glubd) oaibal Ladlie) Cluags ani
A2 ey Lo ¢ SSA Qalailly Epand) il oy QoS ety ¢Sl g Uail
sally (ilasl) ALl (Y1 33t ¢ 3el) e Julilly colaall oY)
Gl Gilal .3-1

B g dadd)l sball iy dahaal) Clasbeall il asliall SUsY) xuag. ]
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(sl ) 2 () ARl claall L6-1

dal) Al il Y]

she a8 3y B (GIS) Dihaall cilegladll ol alasiad Jols :(2011) adls .1
dlaty byl amy Lo GIS 538 Ayl @l ashyall oy dilaie & Gyl
& bl g lal dady Claglee daliy (lal Jad 5l (puady ikl @l
J dedl) gl

55x auiil (WQI) sluall 3352 ydiay GIS alaial cawys 3(2021) O3 Al gl .2
Lol bl Jalas e aclaw GIS (o dahal) cupelal L alans Liae 8 Lidsal) sl
Eoghll Aallaal Zlin Uald i lae clapiiall oluall 83ga i) 3haliall s,
ZalaY) Gl

sliad 8 slaall L aoplisad Jiladl dlaey GIS ladial e X :(2023) s .3
hiall adloall daatl 438 Anle cDlas g e GIS 538 duhall eyl Ll
2 iy Lol 80US 5 3e Lo cAlainal) jiladl) (Julig o jliall

al) clua- L

Ll & o e ladiaYly GIS Guls Jsa &as daali 1(2025) Galy G .1
oo Sad) (il 4y ASY i) sigal pe GIS mad of copelil coluall 5a5a
Al 5ol g 8 Qi Lea (il 51 ety el

ol SIS Qs ae GIS med Lo dahall oS :(2025) 0l gadslas 2
oo aiSlly Basal) Adlye b JelSll Aidels il cpelal LASH) sball By s
Saaiall cigll b il Juac

(pskall Jacey dakaia Alla A pa) il slae ClSad 551 (B A jaall il gleall ald alaiul | daaa cpal) e s caila - 1
2011 coplal) daals
Aaa .olazs & Ldgall oliall 52 autil oliall 533 Hdigag Ldhanll Cilaglaall alai aladin) ((2021) .0gsaly g cguall = 2
2120-112 ¢(2)12 caslall clahal)
:98-90 ¢(1)7 colual) dusria Alas . Al climd b olaall Lo pojlital S0 slacY GIS aladied (2023) . e = 3
4 - Seth, D., Kumar, V., & Singh, M. (2025). Recent review on GIS and remote sensing applications in
water quality monitoring. Environmental Monitoring and Assessment, 197(4), 33-42.

5 - Chatrabhuj, P., Sharma, R., & Kumar, S. (2025). Integration of GIS with real-time spatial analysis for
smart water management. Journal of Water Resources Management, 42(2), 77-85.
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Gl e Sl Ul e duball cilgls 3(2024) Og ATy Jbb JlasS Jeal .3
Lubiill GIS ey o oyl A8l ylsdly Sl slal 8 2 e ladau)
Jalladg dasy s Ma3 8 se b Lo eCaghilly Bl Jalis Jilaty ciluall s\<all
geiliilly dddlial) .2
el olial) il pa Jalsill (B 4d)aal) Clagleal) alil 9o Julas . 1-2
ey cdedtiall daadyl) ol aladiad gas Talie Yead bl ajlsall 8ol g Ul agdy
Clalaally o) coguly A jledna) Beal o s ) Lyl sldd) bl )
Bl GIS Lihaall cilagleal)l alai Jia ¢3laadl 138 8y Ldediall bl aclgdy )l
slaall ayg lKadd A8y ST bty s Les ¢Al€al) bl dubadal) bl Jas)) 4)sa
CLASA lSaalinn agdg

Apleglen Aiy el 3 L)l oball Sl ae dgdhiall Cilosleall ok JalS5 agay
Lgadlsas Lgdanyy Akl ladll Jahy sydimiall Hledial) sigal (o lilul) aans aws dlolSie
obaall (305 ddlye olaall Blo) o Ugsunall Glungall (S dalSill 12a DA (a5 - dd)jaall
oo Sl adlly chiall (b andll je (Rlia) ol JUaeY) adlge dasiy ) 3
slaall By sa3 Jonill Ll BN aaf JalSall 138 aasy PlSeall 3 Aldnall @l
als Laaal Magis LAl Ha) aeal SIS Jalailly dupedl) bl e aaien ) ASY
Aadyell dulSall bl dilasg 5la) o g5 s Jlaall o & Ldlaall Glagleal)
caleleally gedall clasey clbally bl adlse Jie ol clual daall Ladly
slaall (38055 BSlaay racs obaal) KAl daady 23l ol (S SIS Jolail) gl Al
el U Y1 A e ddlide ol o cleUamy) Ol b st
Al dnatl Al ol Ayl i) dilay sl Tadadil) e

Gl gy b AolSe) Adhial) clagbadl Al Ay b IS sl i LS
selns oluad) Dlgiad Talay el sulally Anlall LU Jia clgd 55500 Jalgally slaal

1 - Patel, R. K., Soni, P., & Singh, P. (2026). Advances in remote sensing and GIS applications in
watershed hydrology: A systematic review. Journal of Hydrology, 664, 134459.

2 - Goodchild, M. F. (2018). Reimagining the history of GIS. Annals of GIS, 24(1. P 25.

3 - Wang, H., Li, X., & Zhang, Y. (2018). Application of GIS and remote sensing in water resources
management and flood risk assessment: A review. Water, 10(11),. P. 7.

4 - Meraj, G., Farooq, M., Singh, S. K., & Kanga, S. (2023). GIS-based modelling and spatial analysis for
water resource management. Environmental Monitoring and Assessment, 195, 134.
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a5 (il Tl ol coputl) OIS dye FSY) hlid) yaan el
g o Slahall e aaedl oS5 sl Laal) Al Agal) sskally Jadadill e
s b ae g Blal) lsall auysil 3ach Lagh iy dabiadnl) bl pe Al il
gl elis

O Aaalall Adaalll libully Zdhaall Cilaglaal) alas o JalSal) aalus « AT dga (ag
Ala Jos dabyg Al Claslen g DA e JHall Ja3) 50U puat 3 ladin] 5gal
Juoly 8y ahaall dafge waas alaill o €a AN ohal aal 8 JI& Cigan diad LA
LS 2 ) Bl s e asg Blaial) 0 0 i bee il 38 ) (68 4us
& o) sy (BlSall (Lmgenll dayd Jia obiall Basa Cidize aiy JalSH 13 ey
sball A plaas Sstill e Sl adSH Gle sl @) aY) ¢ Rial) cdl
-3 '-S! 1oell

(Digital Twins) Zuad)ll Klsill alasial Lead Jlaad) 138 8 dediial ciliglall ohe
el oo el daiial) Gl daspe Aa) ABE L)zl A bl @il
il i Jany  Adall cBll 8 AKa) ol slSlae zilall sda iy . ledia)
Alaplaailly Hiluall cillee aeal Aigs 8ol g Laa clgale Al of dbadal

Dl sigal o adien S A sl )] dakil o ) dsdadail) bl g
OF Lyl (i copglal 3 . € <8 Sl B Lo e JIE O oSa SIS Jalailly
Uans & 5 oa Ji N 115 sa e el Jilis ) ol LS sbuall Aadal aladiad
BIY) esw o U Dagll s ol aysi Bl (paad () dil) (aiysll @ilSed
o) Aabail ae Lahaall Cloghad) Al med of Laall Gla ) copglil LS ddasal
JacY) il sbaall  Lificedl) DUl L 5ol o 58 483 Claia joii mity £l

1 - Usali, N., & Ismail, M. H. (2010). Use of remote sensing and GIS in monitoring water quality. Journal
of Sustainable Development, 3(3), 216

2 -Yang, H., Kong, J., Hu, H., Du, Y., Gao, M., & Chen, F. (2022). Integration of remote sensing and GIS for
water resource monitoring and management. Remote Sensing, 14(12), 11.

3 - lancuy, I., lancu, B., & Popescu, D. (2024). Smart water monitoring using loT and GIS technologies for
sustainable water management. Water, 16(3), 5.

4 - Rajan, S., & Li, Y. (2024). Digital twin applications in smart water distribution networks. Journal of
Hydroinformatics, 26(2), 425—438.

5 - Olodu, O. T., Adesina, O. S., & Akinola, A. A. (2025). Smart water distribution systems and leakage
reduction using GIS and sensor networks. Journal of Water Supply: Research and Technology —
AQUA, 74(2), 311-325.
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llally gall V) aleilly bl st 23l aladiad oSe oJOa) dae (ad L oo IS5
Db sl 3797 e ST ) 23kl ans 382 cliag dus cdille 8y obaal) e
Pl iy ALl 3lsall B)la] Cpen 8 selew (53 eV

daahyl) olaall g Ldhaall Cilaglaal) alai Gy JalSl o) ety (o Lo e 3Ly
o Jelsl 13 aaley 3 LAelsialy 2S3 ST daphy olud) i€l B8y Yl D) g
) Ala) clpedlly JlaeY) e Sud) RIS e 5l ity «lSadl) ddha Gl
Dsall )3 5elS e Ulag) (eety Law ¢l (SIS Jilail) e jnall el Mas) ae
gial il g dilal)
obaall §13) Cpead Ao AlKal) Julasl) S .2-2

G eddhyaall Slogladll iy Ly duldasl) bl aal aal SIS Jalail) sy
Gy colaall sleas Jio dbad) Sl Sl UsSe o Aol B agds ey
ClaS dallae dalail) (e goill 1 g L85a0 il dalgally eDlgind) allgas aiysil
LK) Bl s e aeliy lee cdpbaall @bl Lgdayy AulSd) @bl e 8,08
Cesdl) il Jas gy shaall 38, Aagal

Gl Jaly ol (385 st slaadl B 3 S Jlail] degal) clglaill (ha
Gl zad Adhaall Glosleall alail Koy Gim AT 00l Aulall #3lal) aladiul,
Giany B 3 Bl aasg ) Jal sball 35 5lSIaal 205 gl 23l pe Al
Gl & iyl 80 Jat 23l o3 ity Cdaiaall 3 o ol il b Glns) e
dlally Jadadil) cildee et o selu bae Al b Balidll JacY) ol olaal e
L) oY) g Uil Aadiyall lalid) Julig

a] A colall GIKs B bl e S Allad @lpdl SIS Qs g LS
525 Y Al don ol e aaell G oeladl Bl gl asls A Aadyl) cOIKA
el e %30 o ST ) desi 8 QIS G Sl 8 Las G ) bl
& S Jatl ac by Aaatl) Lol Chea ol lpatl) ) b anyg cdatia) sl

1 - Kumar, R., Patel, R. K., & Singh, P. (2026). Predictive analytics for smart water distribution systems
using loT and GIS. Journal of Water Resources Planning and Management, 152(1),.

2 - (Goodchild, 2018, p. 27).

3) Meraj et al., 2023, p. 6).

4) lancu et al., 2024, p. 5). .
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&5 ey ASlginally damiall oluall duaS (u rnha e AN L jeday (Al haliall daas
.Sl dayy L yedll dlainall 28)gall pass

SISl i) bphatl) Gllee Guead (8 ) Qs agay cclld ) dil)
Al AU by aladiald Lol e cllall dhaall aigll ddas (DA e sl
2688 O adsy o Ghlal aaas Lihaall clogleall alail (Kay oaal¥) aladial Sl
il (€ A Al Al gt ey L chiiendl (8 oladl) o llall ol
panty obiall @lSis o Shaadl magl) il dahal SIS dlail) ladial oKa WS
Al Al 8 Cuan gl dewg ) zbas A gl

paii Clblae aed (B 0ysn olaall Bl (b Sl Jalaill (SAY) dagall cilsall (e
bad) & bl as debatl ddhiall Glogleall ali alstiad (Ko 3 ol Basa
Gy ae by daehy g dae lial) AoV Jio Aol Ziad) Jalsally Lgdays dabiaal) 450
Pagll 2lsall e 0yl e 2all A5 Jakad angy Caghill Lmje SV Ghalidl yass b

Lile A IS4 e obuall Bags clylidl) il e dadhaal) Glagleall alail Koy WS
Agall 3855 BlSally dcageall dajy Jie Bagall Chdise B A @bl mag
Al )

O Bl duhy S Slasy) datl clas aladie) S Jdail) mny WS
Dlgiadds AulSad) S A Jalas Kay Niad Lolaad) 5o 8 555al ddbidal)l Jalgall
o Dl o seludy LKl 8 sluall Cpedt Y arag Ll ailad o ol coludll

Ioladll 518y 5elS ST sl skt ey Las cAdlal) Dlsall auysi b Bl Jalgall agd
sbeal) Baga Al B dd)pal) Cilagleall alil ciliuai .3-2

cCuaall yeaall 3 3dld) 3))sall 5513 anls Al cibosall el e sliall Baga Ll 223
gasilly daehy3lly ducliall ALal) Jia Badaie duydag dumnd dalyes obaall Baga Fl Cua
& daaled 800 Adhaall Glaglad) abs 555 (Blaad) 138 by Aaliall cilyilly ¢ il peal)
Ak Lehlagy dally AnlSall Cllall mes Ao )8 DA e oball sasa iy Jidas
LAl

1) Usali & Ismail, 2010, p. 232).
2) Meraj et al., 2023, p. 8).
3) Goodchild, 2018, p. 29).
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Oaat AlalSie Al€e by el ol 8 ddhrall Glagleall b ladial agey
iladlly Akl Cluball wliby ) ddla) ddsally dndacd) sbiall jolias e Clasles
Baga Cydge Jiad (Sar dudhral) lgaBlse bl o2 Jayy DA ey oluall daglsally
Olaally el Jia Ada cliglall SIS sl mang Ay WilA (<8 e sl
Biga b oS e et Al 3l paat 8 Lihall o3 seludy . Aguaell Sgally calil
gl jaliae dalleal Allad i AT aedy Les colaall

Alasial sball 5asa &ihe Jlae & Aidhaall Cilasleall alail dagall Slandiill e
Glpigall e degana mad s Cus o(Water Quality Index — WQI) bl saga jdige
phi aladiuliy obuall Baga (Sl uSad Baaly Al ded 8 sbuall ddlLadlly Ll
Ol g dulSe LA UG e sad) Hdse B dia (Se Lihaall Clesled)
Nz ) Ghldl paat e sely bee cAuhl) dilaie Jah sld) Baga 8 kel
Calale i odlax

Chaal) dalas DA (e ddgall oball Al & dadhrall Glagledll ol aalis LS
Lagleall Gl ae SV @lily mer (S 3 L lgiegiy bl Gligiis & A0l
il Aol ghlieg Ldgad) ol Mg maags Al zaler el duaslyjuells
S st e Sl Al hliall sty sall Sl alail)l ilialion agh 8 @l aclug
P alsiesall sl ae ol = daill o3 alasind Koy LS Fdbgall sluall Jajia ol
0983 (e Lgilany Adgall olual)

Db il ae Ldhrall logleall alii ey Jlaall 138 & Eaal) gl ey
il clabdl & sl A8 A0l eliall L) s 2 Cus e e
oS Aaelial) LSl Laadall bl aladiald auly GUas e sl (ailad Jias
Alal) anid dage Chdige A5 cobaall Bl daag Ay pslSll 58509 BSall Jio Cilydige
LA el (S dadhiall Cloglaall alas ae Ul 38 gad dicy  HAadacdl sluall 4l
cobuall Baga 8 dulSally duiedl) ol il maa gt AaSaalinn

1) Usali & Ismail, 2010, p. 233).
2) Meraj et al., 2023, p. 9).
3) Yangetal., 2022, p. 11).
4) Wang et al., 2018, p. 8).
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slaall saga a3 Dadhaall Glagleal) ok alasiad o ) Zuaall cluhall s,
Baga hdigal Ll bl Judas (DA b L Eaghill Liail) clalasy) Ay Load e
il o ddal clubad) 580 Ay el gy G N bl daad (Sar slll
21 Abgh gl ki Jdaill e gil) 138 ae s ASL Dlsall e Lalial)
Jgialdin) lacag oluall Baga Ao Laleall
GIS alaiiuls olial) CilSud dadai .4-2

a3 Lysae Belad Ldhaall Cilaglaall alai aladiuly slal) Sl daddy 7 3 oLl e
Al 8 Lo A< yealic paes (i Aadd )l 2 3lail) oda i ALl Aoatl) 4l AN26 5yl
Llagall cllylly Lihaall lbldl Loy ccliBally cclabeall cclicad) eyl
5ol e Al et 8l Julat oliall (385 5ladd Koy oz dlaill s3a DA (e L Ldaall
Lo cLialall clpuitl) of claad) g Jie cdalind) JUaeYl claglive 5Lidly ¢l
Pl (€ A8l 3ylgall aajg Balefy Chaall alas aay s

di JacY) pdlser gaiilly 4560 Dluall adads e 850l Lo dud )l 2 dail) s
S Jae¥) e il Sl S8l Julis by sl 3l Balaiu) <y Julis clgisan
Grve (R Cam ¢ Slpanl) Lghadill aedl 23l 038 alasind (Kay WS A apaad es
A8 lelye pe cadlgll Gyl e Lddn U8 da kel saaal) Gl 50US and (e sladl)
Sl slaad) ¢Dlgin Jaaig 4al<ul)

) alally bl Y may ) Ll mo o oS daadyl) dadall clpds
Jen Lo el 8 lainnl) sigals LKA Glalaad)l fe daill) dedal) bl Julasl
2 5% Qs c3sall Garads Guuads ¢ Sl qllally gl
Laal) e Al algall Aulal) clilbad) Judas . 5-2

olaall e cApnliil) e Ll 3ylgall Ly 8 Laga g0 Aadhiaadl Cilaglaal) alai Caals
slaal) (adtl dcaye ASYT haliall aoad Le€er Gun cdalleadl sy ¢ jUadY) olue cdibgal)
Laglgall pailadlly ahayyy ddeall sl ajs diad (Sar (GIS aladialy sl f

1) Meraj et al., 2023, p. 10).
2) Meraj et al., 2023, p. 9).

3 Yang et al., 2022, p. 10).

4 - (Wang et al., 2018, p. 16).
5 - (Taloma et al., 2025, p. 14).
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oad el gl oball zhanay Bl adlgall aaai G agew lee cdibiiall daaglynglly
Jdaal) clihal)

2l Ladacd) sbadlly HUasY) Jolaa Jalail st Ldhaall cilegladl) il Ko WS
ool ran A DA e elpw Bl Lgad SUadY) slae Pliiad Ko A 3haliall
Glhas adlse aay)l GIS dasinl Ko dalled) bl Al by PASY (g Al
20l Lae Aol DL L AsISAl B39l iy Lasys chejsall sbaall B3gn G)yas dalladl
Pagad) SLA iy o)) ladsl) b

b e DUl Gl e i) lpall AalSal) bl st g ¢ Ll
B e aal) e Shall gl 58 53es c3lsall Lahtisall 3laY) acy ALY ) 5t
ASa elail paen G obaall Basa Caa
sLdl) iy Lo Uhal) ¢ SY) aa GIS Jalsi .6-2

sl caguly(Al) pellal) oSN Gl ae ddhaall Clagled) alat JalS oy

LS ladnaY) seal ashh Cus Aalticey €3 ol lSad ol gal dewls 35hi(l0T)

adg cobaall Bagag cdarucall oluall (38 Jsa dajsh Dlily aesa bl Sl (8 5l
il Jalsall 138 iy GIS. 5 dhaiine dlas ciliaia ) bl o2a Jesh o Gag bl
Ji Jae¥ly clpaalh sl 8 aala Lo o adall cdll 6 duajlly dul<a) bl
Hgigan

(il (Digital Twins) 4ud )l A1l oyl Lo poedail Clilall sl aladinl (Kasg
Oe Bulsll bl sl cdgl) A st cddadl) ASal (e dos dadd) A Jaa Al
Pibuall Elaay) baatlly Quadall ddtide Slagylie L) iy Lee o ledna) sl
i o) (Say oelihaY) oISHs 10T 5 GIS Jals aladiad o ) &l i)l yudsg
VW a3 730 ) dea Gansiy Gl 50US (e g o Sl 8l e S (K
clly ) dsla) O paal) gl 8 andles sl 5l e sl Bagn sy WS el

1 - (Usali & Ismail, 2010, p. 7).

2 - (Seth et al., 2025, p. 12).

3 - (Chatrabhuj et al., 2025, p. 15).
4 (Yangetal., 2022, p. 12).

5 - (Okoli & Kabaso, 2024, p. 11).
6 - (Olodu et al., 2025, p. 20).
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ekl e ol adipell Callal) @l hliad) 8 L5l 2lsal) 33 Gaead A el aaley
! el Callally gally S sl g 3y Olsie JS slaall aiis PR 0
L) By Alall Bl Julas . 7-2
il el 8l . 1-7-2

okl g Uil ol Calaally culiliandl) e cilai¥) DA (63 cbaad sluall dakil 4alg
3 4 L 15 GIS aaly Ly wircall llaaay cliad) e i 63 Sl
Ll Lbadnll @bl ks il Ghliall 38y e s ais DA o i)
Alaia) e AKED) 5% andiy Qlall Ll ausil GIS aladial (Ko L8 3lsal)
GIS pe Ligaiil) Julanl Ladail mad (Ko W 2055t I olaall ajgil Al Jalad aagg
(ralgall ol Glaall Cilage DA OIS (i Lli e cala)Y) Eigan SL adg
Ghlie 3aa1 3 GIS Liha alasiad (Ko WS 2 il (<6 Dibuall 3 amg il
OSae iy gouls Copall Aallall slall Jgeay Glacal oyt SV Cladinal sf #5500
b Aaalaii¥ g dosall BV Jalisg
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The Green University and Education for Development
A Strategic Framework for Aleppo University’s Transition toward Sustainability

Prof. Fawaz Ahmad Al-Moussa

Abstract:

This study aimed to assess the readiness of the University of Aleppo to
transform into a Green University by constructing a comprehensive Green
University Index (GUI), encompassing five main dimensions:
environmental awareness, environmental management, social engagement,
economic efficiency, and Education for Sustainable Development (ESD). A
descriptive-analytical approach was employed, and a stratified sample of
500 participants, including faculty members, staff, and students, completed
a structured questionnaire.

Data were analyzed using descriptive and inferential statistics, including
means, standard deviations, Cronbach’s alpha for reliability, correlation,
and regression analyses. The GUI was calculated using a weighted average
model for the different dimensions.

Results indicated an overall GUI score of 67 out of 100, reflecting a "good™
level of sustainability practices. Variations among dimensions were
observed: environmental awareness, social engagement, and ESD scored
relatively high, while environmental management and economic efficiency
were comparatively lower. Regression analyses highlighted the pivotal role
of ESD in driving sustainable transformation.

The study concluded that the University of Aleppo possesses foundational
capabilities for becoming a Green University; however, achieving full
transformation requires infrastructure development, resource efficiency
improvement, and stronger alignment between education and the green
labor market. The study recommends adopting an integrated institutional
strategy, enhancing environmental governance, and embedding
sustainability into curricula and research to support sustainable
development.

Keywords: Green University, Sustainable Development, Education for
Development, University of Aleppo, Sustainable Campus, Resource-Use
Efficiency.
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