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Abstract

The five ksour of the M ’zab Valley in southern Algeria, inscribed on UNESCO'’s World Heritage List since 1982, stand as a model
of vernacular architecture and sustainable urbanism. Despite their historical significance and strong identity, recent urban
expansions in Ghardaia and its surroundings reveal a striking departure from the original architectural and spatial principles.
This article explores the erosion of urban identity in the post-ksour housing developments and examines the underlying causes of
this transformation. Through a chronological study of five representative cases, this research evaluates the extent to which the
founding principles of the ksour—centered on identity, cohesion, sustainability, and adaptation to the Saharan environment—have
been disregarded in new urban configurations. The study employs the HQE2R approach to assess the integration of sustainable
development principles. Ultimately,the paper proposes strategic recommendations to guide the requalification of these urban areas
in alignment with the original model of the M’Zab.

Keywords: M’Zab Valley, ksour, urban identity, sustainable development, HOQE?R, Ghardaia, vernacular architecture, Saharan
urbanism

1. Introduction
The ksour of the M’Zab Valley, founded in the 11th century, favoring community life, security, and sustainability. However,
represent a unique model of urban planning in arid regions, based contemporary developments in Ghardaia have progressively moved
on religious, social, environmental, and architectural principles away from this model, raising concerns about the preservation of
(Ferhati, R., Boukader, M., Messaoudene, M., & Madani, S. 2024). urban identity and the quality of the built environment (Naili, K., &
Their layout reflects an intentional and rigorous organization, Dahmani, K. 2024). This paper addresses the following question:
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Why has the identity of the M’Zab’s historic settlements not been
preserved in recent urban developments, despite protective
mechanisms established by UNESCO M’Zab Valley.( UNESCO
World Heritage List. 2025), and the local Office for the Protection
of the M’Zab Valley? (LabOasis. 2019).

2. Evolution of Oasian Architectural
Identity: Between Ksour Heritage

and Contemporary Transformations
This article seeks to analyze two essential parameters in order to
better understand the essence of QOasian architectural identity in the
face of contemporary challenges.

e The first parameter concerns the identification of the
concept of "Saharan living" as a project of identity
construction. It refers to the traditional way of life
embodied by ksour architecture, whose most
accomplished expression is found in the five historic
ksour. These settlements, remarkable for their
exceptional integration into the landscape, stand as
pioneering models of sustainable development,
harmoniously balancing environmental, social, and
economic dimensions. ( Ahriz, A., Zemmouri, N., et
Fezzai, S. 2017)

The second parameter addresses the evolution of the built
environment under the influence of new spatial
occupation patterns. These architectural and urban
transformations are gradually moving away from the
original model, thus marking a rupture with the founding
principles of traditional habitat. (Diafat, A. et Madani, S.
2019)

The Ksour of the M’zab: A
Vernacular Model of Sustainability

Founded as fortified settlements, the ksour—such as El Atteuf,
Beni Isguen, Melika, Ghardaia, and Bounoura—exemplify a
balance between environmental constraints and human needs.
Their urban fabric is characterized by compactness, organic street
networks, climate-responsive architecture, and functional public
spaces. The spatial hierarchy includes sacred, public, and private
domains, all rooted in the Ibadite cultural and religious context.(
Kadri, M. 2021).

Fig. 1 : Urban model of the Ksar.

Source : Source: personal snapshot, 2021.

4. Urban Transformation and ldentity

Loss

Urban expansion outside the ksour walls began in response to
demographic pressure and spatial saturation. However, these new
neighborhoods often neglected the guiding principles of the
original settlements. Elements such as street hierarchy, spatial
coherence, and architectural continuity were frequently lost,
leading to fragmented and disconnected urban forms. This shift has
compromised both the physical landscape and the socio-cultural
cohesion of Mozabite communities.

The ksour, in their original configuration, encompassed a set of
architectural and urban elements that contributed to a sustainable,
integrated form of habitation, representative of Saharan identity. 11t is
this distinctiveness that led UNESCO to recognize and inscribe this
model as heritage worthy of preservation. (Snoussi, ., 2024).

The constituent elements of traditional Saharan housing
(Ksar).
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Fig. 2: Between Identity and Rupture

schéma dim plantation du ksar Source: personal snapshot, 2022.

Ha bitafiona

5. Problem Statement
A relatively recent phenomenon is emerging, yet it is exhibiting
signs of widespread adoption, becoming increasingly evident
and significant in its scope.Recent developments in urbanization
within the M’Zab Valley, examined over a five-year period as part
of my doctoral research under the supervision of my academic
advisor, reveal significant transformations. New urban development
projects, located beyond the fortified walls of the historic ksour, are
proliferating in response to the growing demand for housing. While

these interventions are necessary, they result in:

L All these elements confer upon the ksour of the M'Zab Valley a
unique identity that must be preserved, bearing witness to their
historical and cultural significance.
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e The homogenization of urban fagades, evolution of architectural and urban identity in the region. A

chronological reading of selected samples was conducted to

*  The depersonalization of Saharan architectural identity, identify architectural and morphological elements that have been
And a disruption of the local ecosystem. abandoned, reproduced, or transformed over time.

e Morphological Analysis

A morphological analysis was undertaken to examine
transformations in the urban landscape. This analysis was based on
a comparative horizontal reading of the different phases of urban
fabric evolution, taking into consideration the site’s natural
topography, urban form, and housing units. This approach made it
possible to reveal the dynamics of change and the adaptation of the
built environment to geographical constraints and socio-cultural
transformations.

e  Sustainability Assessment Approach

Fig. 3: The New Phenomenon of Urban Development in the M’Zab A sustainability assessment was carried out using the INDI model
Region from the HQE2R method, with the aim of positioning the
neighborhood within a radar chart. This analysis was preceded by a
detailed evaluation of the 21 relevant targets and sub-targets
How can the architectural and urban heritage of the M'Zab be applicable to the neighborhood.

preserved and enhanced, while adapting it to contemporary forms
of housing and integrating the social and cultural transformations
that shape the identity of Saharan cities?

Source: personal photograph, 2022.

A qualitative and comparative approach was adopted, grounded in
field observation, archival research, and spatial analysis. Five
urban case studies were selected based on their representativeness
6. M ethodology of post-ksour development trends. The analysis was framed

primarily by the HQE2R approach (High Environmental Quality
and Sustainable Development in Urban Renewal) (Garcia, M. &
Vale, B., 2017).

We employed several complementary research methods to study
the evolution of housing in the M’Zab region, with a particular
focus on the transformations of its identity over time.

These two analytical approaches also aim to explore how these
transformations reflect both continuities and ruptures within
Saharan identity. In this context, a representative segment of the
analysis will be presented through a visual projection.

Fieldwork enabled the identification and classification of existing
housing types, ranging from historical ksour to contemporary
developments. This investigation contributed to the analysis of the

Linear analysis of the temporal evolution of identity change within the M’Zab region
Justification for the selection of the five samples

Sample (1) Sample (2) KssaaT$:’if:I)t Sample (4) Sample (5)

The Ksar of Ghardaia The ‘Sidi Abaz’ Planned Housing Self-production
Neighborhood Areas

The Ksar of Ghardaia, presented | We analyzed the Twenty years after André | We aimed to analyze a | A rapidly expanding

in Sample 1, is integrated with | intervention of Ravéreau’s intervention, | housing complex of | phenomenon on

the other ksour to form the | architect André this sample allows for an | 168 units integrated | the outskirts of Ksar
M’Zab Pentapolis, thereby | Ravéreau, whose assessment of whether the | within the state- | Malika Bas, which offers a
establishing the foundational | objective was to new Ksar of Tefilalt | sponsored housing | wide panorama over the
identity and serving as the | preserve the faithfully reproduces the | programs M'zab Valley

principal point of reference for | traditional original Ksar of Béni
the city of architecture of the Isguen. The objective was
Ghardaia ksour through the to recreate the ksar while
development of a addressing contemporary
housing complex needs and protecting the
palm grove of Béni Isguen
from uncontrolled urban
sprawl
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Urban Landscape: The Panorama

Sample (1)

The Ksar of Ghardaia

Sample (2)
The ‘Sidi Abaz’
Neighborhood

Sample (3)
Ksar Tafilalt

Sample (5)
Self-production

Sample (4)
Planned Housing
Areas

A set of elements creates a
landscape,
asserting the unique identity of

distinctive  urban

the ksar

The urban landscape
reveals that the
housing units
recreated by architect
André Ravéreau
follow a horizontal
layout, devoid of the
terraced pyramid
structure, and are
characterized by the
absence of the iconic
element of the ksar:

particularly

Sample 3,

The new Ksar of Tafilalt
evokes the image of the
ancient ksour of the M'Zab,
noticeable
from a distance. However,
as one approaches the new
ksar, as represented in
this

gradually diminishes

The construction of
large urban complexes
in the desert evokes
the image of a
northern city
implanted within a
Saharan setting, with
building volumes
sometimes exceeding
regulatory limits, as
observed in Samples 4
and 5.

Building volumes
exceeding the regulatory
limits.

Brick facades without
plaster or rendering, giving
araw appearance.

Solid walls and

image unsuitable openings

the mosque's minaret

The HQEZ?R Approach (High Environmental Quality and Sustainable Development for Urban Renewal)

Our study area—Ksar Tafilalt, also known as the new city of Tafilalt Tajdite—represented in Sample 3 of our linear analysis, is located in the
city of Ghardaia on a rocky hill overlooking the Ksar of Béni-Isguen. To the north, it offers a panoramic view of the ksour of Tinemmirine and
Moumou, which endows the site with significant potential. It is situated to the north of a residential area.

Objectives of the HQE?R Approach
Five main objectives have been defined:
Improving the Quality of the Local Environment
Preserving and Enhancing Heritage and Conserving Resources
Enhancing Diversity
Improving Integration

5. Strengthening Social Cohesion
The Ksar of Tafilalt is considered an urban entity aimed at controlling uncontrolled urban expansion, rehabilitating the image of the M’zab

Valley, and preserving the palm grove.
Given this established context, it is essential to undertake an evaluation of the ksar in order to identify its anomalies—both in terms of
sustainability and morphology. This assessment is necessary to ultimately develop a future prototype and a coherent urban identity.

Objectives

Sub-objective

In my neighborhood

Improving Integration

a/ Education and Employment

Strengthening the role of schools within the
neighborhood

Combating school failure and dropout rates
b/ Connections with the City

Ensuring access to public

services, and facilities

employment,

¢/ Neighborhood Attractiveness

Presence of activities or facilities that enhance
the neighborhood's appeal

d/ Mobility

a/ Complete Absence of High Schools, Middle Schools, and
Higher Education Institutions

The lack of educational facilities such as high schools (lycées),
middle schools (CEM), and higher education institutions limits
the neighborhood's development, hindering access to quality
education and fostering social inequalities.

b/ Good Accessibility to Facilities

Ensuring the neighborhood has good access to essential services
and public facilities is crucial for improving the quality of life
and promoting equitable development.

c/ Lack of Attractiveness in the Neighborhood

The neighborhood suffers from a lack of attractions that could
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pathways environmental pollution.

Implementation of low- or non-polluting enhance its appeal and stimulate social and economic activity.

transportation systems Absence of Cycling Paths: The lack of designated cycling
Development of pedestrian and  cycling infrastructure hampers sustainable mobility and contributes to

Presence of Pedestrian Pathways: The availability of pedestrian
pathways, however, can help create more walkable urban
spaces, encouraging non-motorized transportation.

Energie
Solidarité 3

Gouvernance locale Espace

Mobilité Matériaux

Attractivité Héritage batis et naturel

Accessibilité Paysage

Education et formation Qualité de batiment

Diversité de logements Hygiéné et santé

Diversité de fonction Sécurité et risque

Deversité population Qualité de I'aire
Déchets Nuissances sonores

The Sustainable Development Profile of the Ksar through the HQE2R Method

It is observed that certain performance indicators are significantly reduced in comparison to their target values, as they occupy only a limited
area on the radar chart. The ultimate goal is to extend coverage across the entire radar, thereby achieving the ideal profile of an eco-

neighborhood

7. Results and Discussion

The results revealed that, since the construction of the ksour in 1101, they have been designed to structure neighborhoods that integrate cultural

identity, security, sustainability, proximity, and economy, while also conveying educational values.

the hierarchical layout

-
-Enabkling an overview of
-Allowing access and -Facilitating transactions the urban landscape,
the contral of and ensuring the daily Maonitoring activities
entrances and exits income of the Mozabite Within the ksar,

e i Ensuring the drainage of
rainwater as well as
wastewater used for
cleaning the

neighborhoods.

Designed to:
Maximize control
over passageways,
Optimize shade
during the hot
summer days.
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the palm grove.

- The mosque, located <
at the heart of the
nucleus and at the
highest point, serves

as a focal point

towards which all

Serves as a peaceful
resting place for
deceased Mozabites and
a site for prayers offered
on their behalf every

Allows the creation of a
microclimate and
provides a refuge during
the summer..

-Are built to most fully
reflect the Ibadi rite in all

its modesty and privacy. pathways converge

encouraging residents

to perform their
prayers.

However, the neglect and incomplete reproduction of these
elements have led to the anarchic occupation of space, breaking the
connection with the city and its historical heritage, ultimately
resulting in the loss of Saharan identity.

8. Conclusion

Since 1101, the construction of the ksour has reflected a rigorous
architectural and urban approach, centered on identity, security,
sustainability, and cultural and religious values. Key elements such
as the gates, the marketplace, the pathways, the houses, the
mosque, and the palm grove illustrate a harmonious spatial
organization that fosters social cohesion and preserves Mozabite
identity. However, the disregard for and incomplete reproduction
of these components have resulted in disordered urban occupation,
compromising Saharan identity. It is therefore essential to uphold
the founding principles.
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