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Аннотация 
Традиционная архитектура, полученная методом проб и ошибок на протяжении многих 
лет, по своей природе обеспечивает эстетические качества, адаптируясь к климату и 
экономике. Эта статья основана на исследовании докторской диссертации под названием 
«Особенности формирования архитектуры индивидуальный жилых зданий в условиях 
Сахары». Индивидуальные жилые дома в районе Сахары богаты разнообразием, 
типологией и различаются в зависимости от региона и образа жизни людей. 
 
В статье анализируются два основных типа домов: с внутренний двориком и дом 
троглодитов, которые представляют разнообразие и богатство типологии 
индивидуального жилья в Сахаре. Традиционные индивидуальные дома в районе Сахары 
заслуживают изучения, так как они представляют собой прекрасный пример того, как 
местное население смогло успешно и долговременно решить экологические проблемы, 
начиная с окружающей среды, климатических особенностей и заканчивая наличием 
строительных материалов. 
 
Общая организация традиционных домов соответствует центрированному образу жизни, 
который проявляется в общем дизайне дома и в важности внутренего двора. Пустынное 
жилье всегда было эффективным с точки зрения климатической приспособленности, 
экономической целесообразности и долговечности.1 
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Abstract 
The traditional architecture has been achieved through trial and error through the years 
inherently provides the aesthetic qualities, the climatic adaptability, and the economic feasibility. 
This article is based on doctoral thesis research about the domestic architecture in the Great 
Sahara region. The Individual houses in the Saharan area have a rich diversity in typologies 
and vary according to the region and people’s lifestyles. 
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The article analyse two different types of houses, the patio house, and troglodyte house 
(underground house), which both represent diversity and wealth of individual housing typology 
in Sahara. The Traditional Individual Houses in the Saharan Area is worthy of study because it 
represents an excellent example of how local population was able to meet, in an excellent and 
sustainable way to the environmental challenges, starting from the environment and climatic 
features to the availability of the construction materials. The general organization of traditional 
houses corresponds to a centered way of life, which appears in the general design of the house 
and in the importance of the central courtyard. The Desert habitation has always been effective 
in terms of climatic adaptability, economic feasibility and durability.2 
 
Keywords: typology, individual houses, Sahara, patio house, troglodyte house 
 
 
 
 
Domestic architecture in the Saharan cities is representative of sociological norms with all its 
social values, doctrines and traditions. Traditional houses in the Saharan context contained 
many values of how people lived in that area and fulfilled their physical and social requirements 
as a unique character in their environment. The Great Sahara, is an illustrative example for 
vernacular architecture and a land of old humanity, of great historical thickness of human 
creations [1]. Every era, every nation, has left its imprint on the vast backdrop of the desert light 
trace with a very rich architecture [2]. The Saharan region has several kinds of house types that 
developed over various stages of Saharan region history.  
 
This study is intended towards gaining knowledge about house typologies and characteristics of 
individual house types in hot-arid regions. The traditional houses in all the Sahara are for the 
most part built in raw brick that is called adobe and others from stones. The houses design, 
building materials, and construction system were distinguished for each region. This is due to 
the response to environmental and social, climatic factors. The architectural traditional mode of 
production was based on the existence of organizations and social structures in which the 
inhabitant controlled the production process of his housing. The research aims is to study the 
typology and the architectural features of individual houses, patio and troglodyte houses in the 
Sahara area and explore the diversity of traditional individual houses in hot-arid area.  
 
The vernacular habitat has very often been a projection of the social ecosystem: through the 
management and prioritization of spaces in the dwelling. Indeed, the example of indigenous 
housing in Africa shows us very clearly the different forms that housing takes according to the 
social and cultural relations adopted by each society [3]. 
 
Traditional Saharan Houses 
 
The study of ancient architecture and traditional habitat leads us to an understanding of 
methods and tools of climate adaptation in hot-arid climates. In desert climates in the past, 
builders had to rely on a number of techniques to optimize people s comfort in buildings' internal 
spaces [4].  
 
According to Andre Ravereau, the desert cities offer the most complete example of an 
adaptation to environmental constraints, architecture and an urban friendly environment. The 
Saharan cities, presents an archetype adaptation to the natural ecosystem, this is manifested 
by the orientation studied in relation to the sun and prevailing winds, the use of natural 
elements, the densification of urban areas, the bioclimatic conception of the spaces and the 
rational use of architectural elements and the constructive methods [5], houses are also very 
often an expression of the social hierarchy. 
                                                 
2 For citation: Benyoucef Y., Suslova O. Typology and Architectural Features of Traditional Dwellings in the Great 

Sahara (Case of Patio and Underground Houses). Architecture and Modern Information Technologies, 2019, 
no. 4(49), pp. 98-107. Available at: https://marhi.ru/AMIT/2019/4kvart19/PDF/07_benyoucef.pdf  
DOI: 10.24411/1998-4839-2019-00008 
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The architectural character of individual houses distinguishes by its durability, simplicity, and 
adaptability [6]. Although it is practically impossible to find two identical houses in the traditional 
fabric [7], some basic characteristics allow us to form a general description of the Saharan 
houses. In the Saharan region there have been many types of houses, one of them purely 
African or Afro-Arab and the other solely Arab within this Saharan region of Africa for many 
centuries. These are traditional houses of sub-Saharan Africa and those of the Arabic country, 
based on the shared concept of courtyards (fig. 1). Residential patterns developed in Africa that 
are still in use today [8]. Both streams probably started with windowless, one-room, mud-brick 
dwellings. 

 
Fig. 1. Comparison of African and Arab settlement, Source: Steyn (2005) 
 
 
The Sahara have a rich architectural and urban heritage. The traditional architecture, especially 
houses, evolved from the need to make life secure and comfortable in a region with a hot arid 
climate. The factors affecting the traditional house design vary greatly between social, cultural, 
spiritual, climatic, and environmental aspects. 
 
This paper analyses two different types of houses in different cities (fig. 2), the patio house, and 
troglodyte house, which both represent diversity and wealth of individual housing typology in 
Sahara. Consequently, we find different kinds of houses, ones built inside the city and others 
outside as a summer houses which were mainly around palm tree farms. Given this information, 
we can mention two kinds of house typologies: patio house and troglodyte house (underground 
house). 
 

 
 
Fig. 2. The Great Sahara in the northern part of Africa. Source: Britannica, Modified by Author 
The Patio house 
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The model of the patio house, is indeed one of the two great models of urban habitat known in 
history [9]. This type of house is consider to be a typical house in the Sahara, with its specific 
typology and characteristics spread not only throughout the Sahara, but throughout the Arab 
regions and the Mediterranean. The different size and shape of the patio are determined partly 
by the local building techniques and the climate and partly by the local traditional culture. 
 
We can mention two examples, patio house in Ghardaia city, Algeria (fig. 3), and in the Medina 
of Fez, Morocco (fig. 5), in the most of dwellings, there is a shady courtyard “Patio”, reliably 
protected from unfavourable factors of the external environment (fig. 4). In which the patio 
represents an effective response to hard weather conditions, due to the reduction of the 
external surfaces and the function of the patio as a source of light and ventilation. The patio is 
usually square in shape; it is often marked by the presence of four poles with arcades, which 
serve to cover galleries around it [10]. 
 
The general organization of traditional houses corresponds to a centered way of life, which 
appears in the general design of the house and in the importance of the central courtyard. 
Generally the entrance presented as a rectangular hole in the front wall about 1.70 m in height, 
1.10 m to 1.20 m of wide [11]. The first floor provides the entrance and a living area, kitchen, 
and storage room add to that, the second floor provides a more open living area with arcades 
around a central courtyard. After sunset a violent drop in temperature changes the function of 
the roof terrace from parasol to sleeping area [12]. 
 

    
 

a)                                                         b) 
 

    
 

c)                                                       d)  
 
Fig. 3. Typical well-house plan in M’zab, Ghardaia (Algeria): a) First floor plan; b) Roof terrace 
plan; c) Ground floor plan; d) Section. (1. Entrance 2. living area 3. kitchen 4. Spare room 5. 
W.C 6. Roof light 7. Stair 8. Terrace). Source: David Etherton 
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Fig. 4. Section of patio house in Ghardaia city (Algeria), Source: Andre Ravereau 
 
 
The issue of privacy is a complex. It finds its place in the search for a psychological comfort in 
the house and, when it is defined, it is known by its sacred character. For the traditional 
Saharan house, this cultural vector is primordial and has always been decisive in the design 
[13].  
 
Sundried brick “adobe” is used in the construction in the most of buildings. During the hot day, 
the heat flow from exterior to interior, the consequence is a minimization of temperature change 
inside the houses [1]. Building materials were the same for all most of cities in hot-arid areas. A 
hard quick-drying plaster processed from river silt was used for making building blocks, as 
mortar and for rendering. The external rendering of buildings is still applied in the traditional way 
with palm branches [12]. 
 

 
a)                                                      b)     

 
Fig. 5. Traditional house plan in Fez, Morocco: a) First floor; b) Second floor. Source: 
T. Burckhardt 
 
 
It would be possible to differentiate the patio of the courtyard from a more central position and 
by a functional role that is more complex and especially social as a place for habitat and family 
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life [14]. “Patio” is a typical space of the Saharan houses, the patio is defined by a perimeter 
gallery (fig. 5) present at each floor, which creates a transit area between the central courtyard 
(patio) and the private rooms. The Patio plays a very important role in the building because it 
ensures illumination and ventilation. Its importance is also expressed by the presence of very 
rich architectural details and decorations [15]. 
 
The troglodyte house (underground house) 
 
Troglodyte houses are usually dug in sedimentary or volcanic rocks in different regions and 
climates. This type can be different from one region to another. As an example, we can mention 
Matmata village in south Tunisia as an excellent illustration of Troglodyte houses (fig. 6). It is the 
most famous Berber village of southern Tunisia. 
 

 
 

Fig. 6. a) General view of the Matmata village; b) view on the courtyard of Matmata house, 
Matmata, Tunisia. Source: Zohra Bensemra. Modified by Author 
 
 
Matmata is known for its troglodyte houses carved into the Dhahar Mountains and still inhabited 
today. These dwellings, in some cases go back as far as 250 years and were dug out by people 
from the mountains areas where they were living for safety reasons. 
 
The general organisation of Matmata house contains a living room as well as additional rooms, 
a kitchen, bathroom, courtyard, and granary, (fig. 7). The houses are sometimes formed around 
a large and circular well. Around this well constitutes the central courtyard, occasionally with an 
entirely excavated room [16].  
 

 
 
Fig. 7. House troglodyte plan in Matmata (Tunisia): 1. Main entrance, 2. Skifa, 3. Niche, 4. 
Courtyard “Patio”, 5. Main bedroom, 6. Bedroom, 7. Granary. Source: Andre Louis. Modified by 
Author 
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In general, the second floor is intended for storage (Granary). Passive climatization techniques 
in desert lands are various and this special underground habitation design allows light to 
penetrate the underground rooms while maintaining freshness in the warmth of summer. In 
areas where these are inhabited by completely sedentary populations, the furbishing is clearly 
careful and comfortable [17]. Although the indoor temperature of these dwellings is not constant 
throughout the year. 
 
The Surface area of the housing is approximately 800 m2 depends from said house to others 
with two floors. Individual rooms were scooped into the soft rock to build an atrium dwelling 
which had a few excavated rooms of 4 m to 10 m high as illustrated in (fig. 8) [18]. Despite the 
heat outside, the public spaces and the rooms isolated by meters of earth, are always 
comfortable [19].  
 

 
 
Fig. 8. Sections of Matmata house. Source: Andre Louis 
 
 
The vigour of the centrality in the houses “Patio” 
 
The essential feature that emerges clearly from the study of all the houses of the city is the vigor 
of the centrality: this central part is so characteristic, so deep, that it is present in all the types of 
houses of the city. It is a personalized space, provided with memory and keeping its role, even if 
the city and the society knew a development and a modernization. It is a versatile place that 
gathers and distributes spaces. It can receive almost all the activities of the house: sleeping, 
eating, housework, parties.  
 
These characteristics respond to specific physical and climatic conditions: relatively high 
temperature, sunshine. They also correspond to a social organization that strongly expresses 
the intimacy of the family through the introverted character of the dwelling. From the 
architectural point of view, these spaces regulate the composition of the house, they ensure the 
inner distribution and order the overall geometric configuration [20]. 
 
Discussion 
 
The general organization of traditional houses corresponds to a centered way of life, which 
appears in the general design of the house and in the importance of the central courtyard. The 
patio houses and underground house is in a way the result of a meeting between human, social 
and cultural needs with architectural, urban, climatic and environmental solutions. Desert 
habitation has always been effective in terms of adaptation to the harsh conditions of the terrain 
and climate. 

 

The Patio plays a very important role in the building because it ensures illumination and 
ventilation. The patio characterizes a type of habitat that is urban rather than rural. The 
underground building has a thermal energy efficiency and can be a solution for the sustainable 
development in hot-arid area. For building energy performance, the ancient techniques of using 
the earth as temperature moderator against harsh climate has impressive potential to become a 
solution against the energy inefficiency of heating, ventilation in houses. 
 
Conclusion 
 
The patio house in this area is the most effective and adaptive house with the intrinsic qualities 
of adaptation to the desert climate and the convergence of buildings in the desert areas is the 
result of the prevailing hot climate. On the thermal level, we can say that the patio is one of the 
architectural elements of a bioclimatic design to achieve quality comfort in a home. The 
troglodyte houses values nature, we can mention there is no distinction between the house and 
the natural environment. This allowed the well-being of the inhabited and the respect of the 
natural atmosphere.  
 
While sustainable development is the ultimate goal to be achieved, the impact of underground 
houses should be weighed carefully along the common dimensions of sustainable development 
in terms of Environment, Society and Economy. The study suggests that, from the synthesis of 
the article, we can say that the model of central courtyard houses could be developed in a way 
that would contribute towards much more compact, low-energy and socio-cultural values, 
climatic adaptability, economic feasibility and durability. 
 
 
Sources of illustrations 
Fig. 1. Available at: 
http://scholar.ufs.ac.za:8080/xmlui/bitstream/handle/11660/5548/struct_v12_n2_a6a.pdf?seque
nce=1&isAllowed=y (accessed on: 06.11.2019). 
Fig. 2. Available at: https://www.britannica.com/place/Sahara-desert-Africa (accessed on: 
07.10.2019). 
Fig. 3. Available at: https://adamachrati.com/2014/01/16/traditional-homes-in-the-mzab-valley/ 
(accessed on: 06.10.2019). 
Fig. 4. Available at: http://www.aladar-assoc.fr/portfolio/la-villa-m/ (accessed on: 06.11.2019). 
Fig. 6a. Available at: https://www.afriquedesigndaily.com/les-derniers-habitants-des-maisons-
souterraines-de-djebel-dahar/ (accessed on: 06.11.2019). 
Fig. 6b. Available at: https://www.afriquedesigndaily.com/les-derniers-habitants-des-maisons-
souterraines-de-djebel-dahar/ (accessed on 08.10.2019). 
Fig. 7. Available at: https://issuu.com/souhirhabouria/docs/rapport_m__moire (accessed on: 
06.11.2019). 
Fig. 8. Available at: https://issuu.com/souhirhabouria/docs/rapport_m__moire (accessed on: 
05.11.2019). 
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