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Abstract

The Saharan ksour of Algeria represent a unique form of vernacular
architecture that embodies the cultural, social, and environmental identity
of desert communities. However, these heritage settlements are
experiencing significant deterioration due to urban transformation and
abandonment. This study examines the urban identity of Algeria’s
Saharan ksour and analyzes their architectural and cultural characteristics,
along with the challenges associated with their preservation. It adopts a
qualitative approach based on a review of academic publications,
historical studies, and institutional reports on desert urbanism and

Saharan architecture architectural heritage in Algeria. The findings reveal that the ksour reflect
Architectural heritage a strong relationship among environmental adaptation, social
Algeria ksour organization, and architectural form. However, they are threatened by
modernization, population displacement, and inadequate preservation
policies. This research contributes to a deeper understanding of Saharan
urban identity and highlights the need to strengthen the legal and cultural
frameworks supporting the protection and sustainable rehabilitation of the
ksour.

This is an open access article
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1. Introduction

The vernacular settlements known as ksour (plural of ksar) in the Algerian desert regions
represent a highly sophisticated urban and architectural paradigm. These historic, fortified
desert villages preserve an invaluable repository of architectural, social, and cultural
characteristics that have survived for centuries. Beyond their physical structure, ksour reflect
the distinct lifestyle of their inhabitants, who have historically maintained tightly knit
communal practices that guarantee social cohesion, mutual cooperation, and vibrant local
interactions. Crucially, the vernacular architecture of these settlements demonstrates an
exceptional capacity for environmental adaptation. By utilizing local materials and genius
passive cooling techniques, the built environment embodies specific engineering solutions
engineered to withstand the notoriously harsh conditions of the arid Saharan climate. Because
this architecture carries an authentic cultural character deeply intertwined with the ancestral
identity of its users, safeguarding it through robust legislative frameworks and proactive
conservation measures is an urgent necessity (Ghanati & Bounab, 2015).
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As a prominent architectural phenomenon, Saharan ksour are a defining characteristic of
North Africa’s vast desert oases. Given that Algeria encompasses a massive portion of the

Sahara, it naturally hosts a vast and diverse network of ksour and historic oasis settlements
(Figure 1).
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Figure 1. The map of Algeria (On the World Map, 2012)

Despite their profound historical value and architectural brilliance, a significant number of
these ksour are currently undergoing severe urban and structural deterioration. Decades of
inadequate maintenance, systematic neglect, and a lack of technical rehabilitation have caused
these historic quarters to lose much of their physical integrity, cultural value, and functional
vitality. This ongoing decline is heavily accelerated by a major socio-spatial shift: the steady
migration of original inhabitants to contemporary urban areas and a widespread lack of
awareness among both local communities and state authorities regarding the immense
cultural, historic, and touristic potential of this heritage (Takhi, 2018).

This displacement creates a damaging cycle. As residents abandon the traditional ksour of
southern Algeria in search of modern employment opportunities and better living standards
in nearby municipal centers, the vacated earthen structures crumble rapidly without daily
upkeep. The resulting abandonment leads to irreversible structural decay, threatening the
complete erasure of an invaluable cultural and historical heritage (Takhi, 2018).

While a considerable body of literature has documented the baseline architectural features and
structural materials of individual ksour, limited critical research has analyzed how their core
urban identity intersects with rapid contemporary modernization and existing national
heritage preservation policies. This leaves an important gap in understanding how these
historical spaces can transition into the modern era without losing their cultural soul.
Consequently, this study addresses a vital research question:
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How can the urban identity of Saharan ksour of Algeria be comprehensively understood, and
what are the primary structural, social, and institutional challenges affecting their preservation
and continuity?

To answer this question, this study aims to systematically analyze the multi-dimensional
urban identity of Saharan ksour and critically evaluate the fundamental architectural, social,
and legal mechanisms influencing their preservation.

To achieve this objective, the research adopts a qualitative descriptive methodology grounded
in a systematic literature review. Data were rigorously gathered from academic journal
articles, treatises on Saharan architecture and Islamic urbanism, official institutional and
governmental reports, and empirical case studies focusing on Algerian ksour. The selected
data sources were thoroughly vetted based on their academic credibility, publication in peer-
reviewed venues, and specific relevance to Algerian desert cities. The collected textual data
were then analyzed using a thematic approach structured around four core analytical
dimensions:

1. Urban identity and spatial organization.

2. Architectural and environmental climate adaptation.

3. Socio-cultural community structures.

4. Legal and institutional frameworks governing heritage protection.

2. Literature Review

Within the specific geographic and cultural context of arid desert regions, the term Ksar carries
distinct architectural, defensive, and socio-spatial meanings. Fundamentally, a Ksar describes
a highly fortified vernacular settlement intentionally designed to protect and house
communities that may consist of either a single tribal lineage or diverse ethnic origins. To
ensure security against territorial conflicts and harsh desert threats, these settlements are
characterized by an outer perimeter of heavy defensive masonry walls, which are structurally
reinforced at strategic intervals with fortified watchtowers (Hamlaoui, 2006).

Historically, the spatial positioning and establishment of ksour were dictated by a strict triad
of environmental and survival prerequisites. These foundational conditions required
immediate proximity to a reliable subterranean or surface water source (such as natural oases
or springs), a strategic topographic positioning on highlands or mountainous plateaus to
facilitate defense, and immediate access to low-lying fertile valleys suitable for intensive
agriculture (Hamlaoui, 2006).

When evaluated from a purely desert-urbanism perspective, the conceptual definition of the
Ksar evolves beyond a mere defensive outpost. In this context, it manifests as a dense, hyper-
compact village structure comprised of tightly clustered, interconnected residential units that
share load-bearing walls to maximize structural stability and minimize thermal exposure
(Othmani, 2019).

Beyond its physical and material attributes, a Ksar functions as a living sociological apparatus
that unifies a community bound by shared cultural norms, localized economic dependencies,
and frequently, deep kinship ties. These populations organize their collective daily life around
the equitable distribution of shared natural resources —most notably water through traditional
irrigation networks —and mutual cooperative defense. This creates a highly resilient social
ecosystem capable of integrating disparate tribal groups or lineages of entirely different
origins, seamlessly uniting them under a shared set of functional, defensive, and socio-cultural
needs (Kada, 2016).

It is vital to recognize that the spatial and socio-economic transformation of these desert
settlement patterns is a broad regional phenomenon not unique to the Algerian borders.
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Comparative studies across North Africa, such as the seminal work of Ilahiane (2001) in
southern Morocco, document remarkably parallel historical processes. In the Moroccan pre-
Saharan valleys, traditional ksour have faced severe spatial fragmentation, institutional decay,
and socio-spatial realignment driven by compounding environmental pressures, prolonged
droughts, and shifts toward modern capitalist market economies (Ilahiane, 2001). This broader
comparative lens emphasizes that the contemporary challenges facing Algerian ksour are
deeply tied to macro-regional dynamics affecting Saharan architectural heritage as a whole.

In recent years, architectural and urban morphology literature has increasingly focused on the
complex spatial syntax and adaptive configurations characterizing these desert enclaves.
Contemporary research underscores that understanding the intricate urban morphology of
Saharan heritage is not merely an exercise in historical archiving, but an essential prerequisite
for safeguarding living urban identity against generic modernization schemes (Gherraz et al.,
2023). This structural integration between natural terrain and dense urban clusters is perfectly
exemplified by classic settlements like Taghit (Figure 2), which showcase how traditional oasis
communities organized their spatial boundaries.

Figure 2. The Algerian Ksar Taghit (Urtrips, 2023)

Furthermore, this morphological configuration represents a masterclass in ecological
integration. As explored by Layachi (2016) through the architectural archetypes and
sustainable landscape design found within the historic Ksar of Kenadsa, these settlements
display a profound, symbiotic integration between mnatural landscape topography,
microclimatic passive engineering, and cultural values (Layachi, 2016). The physical layout of
the Ksar serves as a material manifestation of an indigenous design philosophy where
sustainable resource management, structural compactness, and environmental resilience are
embedded within the very shape of the urban fabric (Layachi, 2016). On a closer inspection of
the masonry work, the precise utilization of thermal massing, local earthen plastering, and
compact alignment becomes visually evident (Figure 3), illustrating how these building
methods directly supported thermal comfort and structural endurance in a volatile desert
climate.
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Figure 3. A detailed view of the traditional construction in Ksar Taghit (Sajal, 2022)

3. Spatial, Architectural, and Socio-Cultural Characteristics of Saharan Ksour

The spatial manifestation of the Ksar represents a profoundly significant expression of the
historical city, reflecting an urban typology deeply rooted in the evolution of Arab-Islamic
civilization. While their fundamental urban forms and architectural layouts were historically
influenced by the spatial engineering of earlier traditions —including Mesopotamian, Roman,
and Greek urban design principles —they were fundamentally adapted, reconfigured, and
transformed to reflect the unique social, cultural, and religious imperatives of Arab-Islamic
society.

3.1. Arab-Islamic urban typology and spatial hierarchy

The core characteristics of traditional Arab-Islamic cities, as structurally reflected within desert
ksour, can be synthesized through four foundational urban design principles:

* Organic Unity: This principle dictates the deeply symbiotic relationship between the
physical urban layout and the social stratification of the community. Within this
framework, the historic city functions as an integrated, living mechanism composed of
three essential structural components: the mosque, which acts as the spiritual,
administrative, and civic nucleus; the residential quarters, which form the highly
protected core of daily domestic life; and an intricate network of pathways, covered
corridors, and public alleys that physically weave these disparate urban modules
together.

* Structured Functionality: A defining operational attribute of the traditional Islamic
settlement is its strict functional clarity, wherein every spatial element is assigned a
distinct operational role within a highly coherent urban system. Public, commercial,
and private activities are strictly organized according to a clear spatial hierarchy. This
division separates the dense municipal core, peripheral defensive margins, and
primary circulation pathways to maintain an optimized socio-economic equilibrium
across the settlement.

» Spatial Harmony: This characteristic governs the overall composition of the built
environment, establishing a meticulous balance between the urban whole and its
micro-components. The traditional urban fabric is built upon a sequence of repeating,
hierarchical spatial units. These range from the individual domestic dwelling up to the
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shared residential neighborhood, and ultimately culminate in the city limits as a
collective entity, yielding an interconnected and highly unified spatial system.

* Sanctity and Privacy: This paramount cultural value plays a decisive role in shaping
the physical morphology of the city. Every zone within the urban matrix is assigned a
strict level of accessibility, requiring spatial protection and social respect. This is
directly manifested in the physical transitions built between public arenas (such as
grand mosques, souks, and civic squares) and highly private domestic quarters, an
organization that effectively secures social order and ensures cultural continuity across
generations (Bouazed, 2016).

This structural architecture is composed of deeply integrated spatial elements, including
primary arterial streets, secondary alleys, dead-end cul-de-sacs, communal courtyards, private
residential zones, and vital civic facilities. The entire circulation network is organized into a
definitive hierarchy, seamlessly guiding transit from high-traffic public avenues down to
localized pathways and secure, dead-end domestic corridors. Similarly, public open areas are
calibrated according to scale and societal function, graduating from civic assembly squares
and central mosque plazas down to weekly market spaces and enclosed residential courtyards.
This deliberate spatial hierarchy successfully balances local climatic adaptation with the
profound socio-cultural requirements of Islamic urban planning (Takhi, 2018).

3.2. Environmental and material adaptations to arid desert climates

Desert ksour are intensely shaped by ambient microclimatic conditions and immediate
geographical constraints, a reality that is vividly apparent in both their macro-urban fabric
and micro-architectural detailing. Concurrently, Islamic architectural doctrines play a vital
role in organizing these settlements, particularly through the spatial enforcement of local
social values, neighborly ethics, and absolute family privacy. In practice, this means that doors
of facing houses are deliberately misaligned to avoid direct lines of sight, structural additions
are strictly regulated to prevent the obstruction of natural light and ventilation to adjacent
properties, and the modification or shared structural use of perimeter walls is explicitly
prohibited without the absolute consent of the property owner (Takhi, 2018).

From an urban morphology perspective, the builders of Saharan ksour devised a suite of
highly responsive planning strategies to mitigate the impacts of an unforgiving desert
environment. Foremost among these is the deployment of an intricate network of narrow,
winding, and deeply recessed streets. This layout maximizes self-shading across the urban
pathways and significantly minimizes the penetration of high-velocity, dust-laden desert
winds.

Furthermore, the high density and close structural proximity of the buildings dramatically
reduce the total surface area exposed to direct solar radiation. The intentional integration of
covered pedestrian passages (sabats) and shaded transitional nodes vastly enhances thermal
comfort throughout the public realm, while the strategic placement of collective open spaces
and internal residential courtyards optimizes convective airflow and natural ventilation
currents across the entire compact layout.

From an architectural engineering standpoint, ksour demonstrate an exceptionally resourceful
and sustainable utilization of locally sourced materials and passive structural mechanisms.
Master builders relied extensively on natural elements —including structural stone, unfired
adobe brick, mud plaster, and organic timber —which collectively offer superb thermal mass
and structural stability. The incorporation of the central internal courtyard is a key feature of
this passive design philosophy. These open-air cores act as thermal regulators, creating
isolated microclimates that pool cool air at night and slow daytime heat penetration. This
cooling capacity is further amplified by thick exterior earthen walls and heavy roofs built from
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structural palm trunks and tightly packed fronds. Finally, elevated parapet walls are
integrated to cast protective daytime shadows across roof terraces, while outer building
envelopes are regularly finished with protective lime washes to maximize solar reflectance
and minimize radiant heat transfer into the living spaces (Fajjal, 2002).

4. Major Problems and Threats Facing Historical Cities

Historical cities globally are exposed to a complex matrix of structural, socio-spatial, and
economic challenges that actively threaten their continuity and the preservation of their
unique urban and architectural heritage. These contemporary threats are largely associated
with the compounding pressures of rapid modernization and the adoption of contemporary
lifestyles, which frequently stand in direct conflict with the traditional physical structures and
spatial logics of historical environments.

4.1. Modernization pressures and infrastructural disruption

One of the most acute challenges facing these fragile urban systems stems from the aggressive
impact of modernization and incompatible renovation practices. The widespread introduction
of contemporary building materials (such as reinforced concrete and cement blocks) and
modern construction techniques frequently leads to a severe departure from traditional
architectural styles, disrupting the visual and material continuity of the historic fabric.
Furthermore, the integration of necessary modern infrastructure systems —including electrical
grids, centralized water supply lines, sewage networks, and telecommunications routing —
into historic structures is often executed using intrusive methods. These updates are
frequently carried out in ways that fundamentally compromise the original structural
integrity, historical character, and aesthetic value of the buildings.

This material disruption is further exacerbated by the increasing reliance on personal vehicles
and modern transportation systems. The narrow, organic street networks and pedestrian
alleys of historical cities were structurally engineered for a pre-automobile era and cannot
accommodate contemporary vehicular traffic patterns. As a result, the physical geometry of
the urban fabric experiences constant spatial stress. Moreover, the continuous mechanical
vibrations generated by passing motorized vehicles contribute significantly to micro-
structural damage, accelerating the cracking and eventual failure of fragile historic earthen
and stone masonry buildings.

4.2. Socio-cultural transformations and institutional limitations

Beyond physical and structural decay, profound social and cultural transformations play a
critical role in the systemic decline of historical urban cores. Shifting community lifestyles and
evolving modern living standards have triggered the widespread abandonment of traditional
civic and domestic practices. Consequently, many historic public facilities —such as communal
fountains, religious lodges, and traditional educational institutions—have completely lost
their original functional utility, causing them to fall into severe neglect and disrepair.

This functional vacancy is driven by a broader demographic shift. The natural desire for
improved living conditions, modern amenities, and reliable infrastructure has encouraged a
massive portion of the original population to relocate to newly developed suburban or
municipal zones. This ongoing domestic migration contributes directly to the depopulation,
economic marginalization, and accelerated physical deterioration of historical settlements (Al-
Bani, 2002).

In addition to these socio-spatial factors, several institutional and economic challenges
severely hinder the execution of effective heritage preservation:
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* Deficit of Specialized Conservation Expertise: There is a critical lack of trained
professionals, master craftspersons, and technical experts specializing in traditional
masonry and vernacular architectural conservation.

* Insufficient Heritage Awareness: A widespread lack of awareness exists among both
administrative authorities and the general public regarding the intrinsic cultural,
historical, and economic value of architectural heritage.

* Institutional Modernization Bias: Public and private entities frequently display a
destructive tendency to demolish historic structures entirely to make way for modern
commercial developments or expanded transit networks.

= Severe Financial Constraints: The extreme financial costs associated with the
meticulous maintenance, structural stabilization, and adaptive rehabilitation of
historical zones present a major obstacle, particularly in developing nations facing
stringent budgetary limitations (Al-Bani, 2002).

5. Objectives of Preserving and Rehabilitating Traditional Buildings

Preservation policies for historical cities aim to safeguard the multifaceted values that define
their unique urban character and cultural identity. These policies are constructed upon a
framework of interconnected dimensions that reflect the profound significance of architectural
heritage within contemporary society.

5.1. Multi-dimensional values of heritage preservation

The objectives of rehabilitation extend far beyond physical repair; they encompass a holistic
approach to maintaining the continuity of the urban fabric. These objectives can be categorized
as follows:

* The Ethical Dimension: This emphasizes the imperative to preserve irreplaceable
historical monuments that serve as vessels of collective memory and cultural
continuity across generations.

* The Cultural Dimension: This focuses on enhancing the physical condition of historic
areas through sensitive rehabilitation and adaptive reuse, thereby revitalizing their
environmental and cultural significance.

* The Economic Dimension: Preservation acts as a catalyst for local economic
development through sustainable reuse, effectively preventing the devaluation and
degradation of valuable architectural resources.

* The Social Dimension: Preservation is essential for maintaining community identity,
ensuring that traditional urban spaces continue to facilitate social interaction while
retaining their original historical character.

* The Tourism Dimension: Architectural heritage serves as a primary driver for cultural
tourism, promoting exchange and generating vital economic income.

* The Political Dimension: This reflects the role of preservation in interpreting historical
narratives and expressing the stability and governance values of different historical
periods.

* The Religious Dimension: This is evident in the integration of spiritual and
ideological values within the urban fabric, particularly through places of worship and
their spatial relationship to surrounding residential and commercial zones (Othmani,
2019).
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5.2. Challenges in policy implementation

Although the preservation of these ethical, cultural, and social dimensions is theoretically
well-established in global conservation discourse, their practical application within the
Algerian context faces significant hurdles.

A persistent gap exists between high-level institutional preservation policies and their actual
realization on the ground. While the values associated with ksour are frequently
acknowledged at an institutional level, they are rarely integrated effectively into local
development strategies. This structural disconnect creates recurring tensions between heritage
conservation initiatives and the imperatives of urban modernization, particularly when
economic and functional pressures force authorities to prioritize new construction over the
preservation of existing sites. Consequently, the intended multidimensional preservation
framework often remains only partially implemented, leaving the most valuable aspects of the
heritage vulnerable to further decline.

6. The Role of Laws and Legislation in Protecting Architectural Heritage

Historical cities possess distinct spatial and structural typologies that reflect their cultural,
social, and economic significance, making their long-term preservation and controlled
development essential. Far from being static monuments, these ancient urban cores continue
to perform vital functions in contemporary society, hosting central commercial markets,
religious institutions, traditional artisanal crafts, and cultural tourism. Furthermore, they
contain prominent landmarks of artistic and historical value that serve as potent symbols of
national identity and cultural heritage.

Recognizing this critical importance, the Algerian state has implemented a series of urban and
cultural policies aimed at protecting this architectural heritage. These legislative frameworks
seek a dual objective: to safeguard the physical and historical integrity of traditional structures
while simultaneously improving the immediate socio-economic and living conditions for the
residents inhabiting these traditional areas. Consequently, specific legal instruments have
been enacted, and dedicated institutional bodies have been established to oversee, manage,
and enforce heritage protection measures at multiple scales of governance (Al-Hiti, 2009).

6.1. International collaborations and national institutional frameworks

At the international level, Algeria has actively engaged with global organizations dedicated to
heritage preservation, most notably the United Nations Educational, Scientific and Cultural
Organization (UNESCO) and the Arab League. These international collaborations are
designed to support local urban heritage protection by integrating modern conservation
theories, international standards, and global best practices into the domestic framework.
However, despite these institutional alignments, the practical application of advanced
technical, scientific, and digital tools in restoration and preservation operations on the ground
remains remarkably limited (Al-Hiti, 2009).

At the national and municipal levels, several key institutions are legally mandated to execute
heritage protection protocols:

* Directorates of Culture: Operating under central authority, these provincial
directorates are responsible for the formal classification of archaeological and historic
sites in accordance with the foundational Law 98-04. This process is conducted
following mandatory consultation with the National Committee for Cultural Property,
with official classification representing the highest tier of legal and spatial protection
available under Algerian law.
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* Archaeological Departments: Positioned under the administrative authority of local
governors, these technical departments conduct detailed spatial inventories and
documentation of heritage sites to ensure their rigorous management, baseline
protection, and long-term monitoring.

* Municipalities and Local Authorities: Municipal governments play a central
operational role by integrating heritage protection zones directly into primary urban
planning instruments. These include the Master Plan for Development and Urban
Planning (Plan Directeur d' Aménagement et d' Urbanisme - PDAU) and the Land Use Plan
(Plan d'Occupation des Sols - POS), in strict accordance with Law 29/90.

* Civil Society Associations: Non-governmental organizations and community
associations are explicitly empowered under Law 04/98 to contribute to the grassroots
protection, maintenance, and public promotion of cultural and architectural heritage,
thereby reinforcing public participation in the preservation process (Al-Hiti, 2009).

6.2. Limitations of urban planning instruments and legal enforcement

The legal and urban planning instruments governing heritage preservation in Algeria—
specifically Law 98-04, the PDAU, and the POS—provide a necessary and structured
institutional framework for protecting historical cities. However, their practical effectiveness
in safeguarding vulnerable settlements like Saharan ksour remains structurally limited.

While Law 98-04 establishes formal administrative mechanisms for site inventory,
classification, and boundary definition, its actual implementation frequently suffers from
prolonged bureaucratic delays, systemic coordination failures between competing public
institutions, and a severe deficit of both specialized technical expertise and dedicated financial
resources.

Similarly, local planning instruments like the PDAU and POS are fundamentally oriented
toward managing suburban expansion, infrastructure development, and modern real estate
growth rather than prioritizing heritage conservation. This misalignhment creates acute,
systemic tensions between immediate regional development objectives and long-term
architectural preservation requirements. Consequently, while these legal instruments are
conceptually essential, their real-world impact is heavily constrained by weak enforcement
mechanisms and a persistent gap between progressive legislative texts and practical field
application.

6.3. Historical city development and physical intervention processes

The physical development and revitalization of historical cities involve a sequence of highly
regulated, planned interventions within the existing urban fabric. These actions are strictly
guided by legal frameworks to ensure total compliance with national urban planning and
construction standards. In this context, Law 98-04 represents the primary legal instrument,
establishing legal mechanisms such as the registration of traditional properties on
supplementary inventory lists, formal classification as national heritage, and the delineation
of protected historic perimeters at the governorate level. Through this process, a rigorous
inventory of properties within historical cities is conducted, enabling formal legal recognition
and rendering state-backed intervention both legitimate and mandatory (Tahri&Yahi, 2009).

To preserve the architectural identity of these cities while updating their functional
performance, the development process relies on five complementary physical intervention
approaches:

1. Urban Fabric Development: This involves the macroscopic application of planning
methods and technical zoning to organize, optimize, and enhance urban functions for
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both present and future requirements. This process is legally governed by Regulatory
Decree No. 83-684, which defines the precise boundaries and conditions for structural
interventions within old urban spaces.

2. Renovation: This approach focuses on minor, non-intrusive repairs and structural
improvements to individual buildings. Interventions include stabilizing local
structural elements, repairing damaged roofs and staircases, and cleaning exterior
facades to improve daily living conditions while maintaining the basic built
environment.

3. Restoration: A highly specialized and technical intervention aimed specifically at
buildings of high historical, cultural, or architectural value. Restoration ensures that
any physical repairs, material replacements, or structural reinforcing remain
completely consistent with traditional craftsmanship and heritage protection
principles as mandated by Law 98-04, preserving the absolute authenticity of the
historic asset.

4. Reorganization: This targets the overall functional performance of historical areas by
addressing macro-level housing conditions, updating outdated public utilities,
introducing missing public facilities, and reallocating urban activities. This ensures
that the traditional core operates as a coherent, self-sustaining modern urban system.

5. Restructuring: This represents the most extensive form of physical intervention, acting
directly on the primary infrastructure of the historic city. It includes upgrading major
street networks, integrating contemporary technical grids, and introduces new
municipal facilities. In specific scenarios, restructuring may involve regulated partial
demolition or changes in land-use classification, provided such actions are executed
within a strict legal framework that respects the overarching historical character of the
city (Tahri&Yahi, 2009).

7. Findings

A systematic thematic analysis of the literature regarding Saharan ksour of Algeria yields
several critical findings that illustrate the immense complexity of their urban identity and the
compounding structural, socio-spatial, and institutional challenges threatening their long-
term preservation.

7.1. Integrated urban identity and morphological structure

The empirical and theoretical literature confirms that ksour do not merely represent collections
of historical buildings, but rather function as deeply integrated urban systems where
architectural form, social stratification, and environmental climate adaptation are
fundamentally interconnected. The macro-spatial configuration of these settlements manifests
a direct, symbiotic relationship between the built environment and community structure.
Within this matrix, traditional neighborhoods, organic circulation networks, and public civic
spaces operate as a unified, functional ecosystem. This structural integration actively
reinforces a resilient collective identity rooted in shared cultural, social, and spiritual values.
As demonstrated by Mahcar (2024), the spatial organization of ksour reflects a highly complex
structural hierarchy that seamlessly integrates physical environmental adaptation with local
socio-cultural community structures.

7.2. Environmental adaptation as a sustainable architecture paradigm

One of the most significant outcomes of this analysis is the verification of the sophisticated
passive engineering and climate adaptation methods embedded within the ksour to mitigate
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harsh Saharan conditions. Microclimatic urban elements —such as self-shading narrow and
winding street systems, hyper-compact building arrangements, central internal residential
courtyards, and the strategic deployment of high-thermal-mass local materials — collectively
optimize thermal comfort and environmental efficiency. These findings highlight that ksour
are not static historical artifacts, but rather serve as highly sophisticated, sustainable models
of climate-responsive architecture and indigenous design philosophy.

7.3. Cohesive socio-cultural organization and spatial hierarchy

The physical layout of the Ksar operates as a spatial manifestation of a cohesive social system
governed by shared traditional values, family privacy, neighborly ethics, and communal
interaction. The meticulous spatial hierarchy — governing the gradual physical transition from
highly accessible public squares to restricted, semi-private alleys, and ultimately to strictly
private domestic zones —directly supports local social organization. This deliberate spatial
grading effectively reinforces and maintains cultural norms derived from Arab-Islamic
traditions, demonstrating the profound role of vernacular architecture in shaping and
sustaining community cohesion across generations.

7.4. Progressive functional decline and socio-spatial displacement

Despite their undeniable historical, material, and cultural value, a significant number of
Algerian ksour are currently undergoing an acute loss of their original functional utility. The
steady, accelerating migration of original populations toward modern municipal centers has
resulted in the systemic abandonment of traditional spaces and a subsequent decline in
localized socio-economic activities. This ongoing functional and demographic transformation
contributes directly to the rapid physical and structural deterioration of the earthen built
environment. This disruptive shift is strongly supported by recent literature; for instance,
Yousra et al. (2022) analyze the contemporary transformations of inhabited Saharan spaces in
Algeria, highlighting how the transition from traditional ksour to modern urban forms
induces severe spatial and functional discontinuities.

1.5. Modernization pressures, technical gaps, and policy limitations

Modernization has emerged as a primary disruptive factor threatening the architectural and
visual integrity of the ksour. The unmanaged introduction of contemporary building
materials, intrusive modern infrastructure, and vehicular transit networks frequently stands
in direct conflict with the delicate geometry of traditional urban structures, inducing severe
visual, structural, and functional disruptions.

Furthermore, while comprehensive legal frameworks and planning instruments for heritage
protection exist within the Algerian legislative corpus (such as Law 98-04, the PDAU, and the
POS), their practical enforcement remains critically limited. Ongoing institutional
challenges—including a severe deficit of specialized technical conservation expertise,
insufficient funding, bureaucratic delays, and low public awareness —severely undermine the
efficacy of local preservation initiatives. This persistent gap between theoretical policy and
actual field application represents a critical vulnerability in the conservation of Saharan
heritage.

7.6. Multi-dimensional value for sustainable regional development

Finally, the findings validate that ksour possess a profound, multi-dimensional value
encompassing cultural, social, economic, and touristic significance. Consequently, their
systematic preservation and rehabilitation should not be viewed merely as an exercise in
historic preservation, but rather as a critical driver for broader sustainable development.
Through the strategic implementation of adaptive reuse, community-based management, and

119



Mahcar Scientific Research Communications, 6(2) 2026

sustainable cultural tourism, the preservation of ksour can actively catalyze local economic
revitalization while safeguarding invaluable regional identity.

8. Conclusions

This study demonstrates that the Saharan ksour of Algeria represent a highly sophisticated,
integrated urban paradigm wherein architectural morphology, climate responsiveness, and
socio-cultural community structures are profoundly interconnected. The analysis confirms
that these historical settlements are far more than static collections of primitive structures;
rather, they serve as dynamic physical manifestations of a collective regional identity shaped
by severe desert macroclimates, distinct tribal social structures, and enduring cultural and
religious values. However, these unique desert enclaves currently face acute existential
threats. The compounding pressures of accelerated demographic displacement, systematic
functional vacancy, and unmanaged modern urban encroachment have collectively triggered
the rapid decay of their delicate earthen and stone urban fabric. This ongoing decline steadily
weakens the vital social and cultural mechanisms that have traditionally sustained these
communities. Crucially, while ksour are unified by tangible assets like specialized
construction techniques and passive cooling systems, it is their intangible heritage —including
deep-seated community traditions, ethical social boundaries, and collective memory — that
represents their most distinctive and irreplaceable component.

Consequently, effective future preservation and policy interventions must transcend
conventional, superficial physical restoration. Heritage conservation must actively integrate
structural stabilization with the systematic revitalization of these intangible cultural
dimensions. Aligning architectural preservation with modern sustainable development
frameworks —specifically through adaptive reuse, community-led management, and eco-
conscious cultural tourism—holds the potential to enhance both the social viability and
economic autonomy of these historic desert communities. By providing a holistic analytical
framework synthesizing environmental, morphological, socio-cultural, and regulatory
perspectives, this research contributes a nuanced layer to the existing literature on desert
urbanism, while simultaneously exposing the critical structural gaps separating theoretical
legislative frameworks from actual field application in Algerian heritage management.

Certain structural limitations inherent within this paper must be acknowledged. This study is
executed as a qualitative investigation grounded in a systematic literature review and does
not encompass empirical field metrics, material scanning, or direct local interviews. Therefore,
the resulting conclusions remain predominantly conceptual and may not fully map onto the
highly specific, fluctuating physical and socio-economic realities characterizing individual
ksour across different regions of the Algerian Sahara. Furthermore, the empirical focus
remains bounded by Algerian case studies, which may partially restrict the direct
generalizability of these findings to broader pre-Saharan or trans-Saharan contexts across
North Africa. To build upon the insights established here, future academic inquiries should
integrate empirical field investigations, spatial mapping, and localized case studies to generate
an accurate, updated diagnosis of the physical and social status of specific ksour networks.
Additional research is required to investigate community-centered preservation
methodologies and optimized institutional enforcement mechanisms. Exploring these
cooperative avenues will ensure the formulation of sustainable, practical, and highly resilient
heritage management policies designed to transition the Saharan Ksar successfully into the
contemporary era.
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