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Abstract 

El Kala is a city on the edge of eastern Algeria, located in an exceptional natural landscape, 
classified as a world biosphere reserve in 1990 by UNESCO. The diversity of nature within 
the domestic space leads to research and study its place and value for the inhabitants and 
encourages to think about how to qualify the relationship between inhabitants and nature 
through the domestic space. This study is based on a biophilic approach, adapted to the 
architectural scale, based on a landscape and architectural analysis. The results obtained 
show that the observed biophilic design is only a means to build a relationship with nature by 
the inhabitants. The objective of this article is to highlight the contribution of the biophilic 
approach in determining the behaviour of the inhabitants of the city of El Kala.
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Introduction

There is a close connection between man and nature, 
often nurtured by the development of human needs in the 
many facets of life.  This relationship that each individual 
has with nature is transposed to the city. It is created on 
different scales: the scale of the territory, spatial planning, 
urban composition and architectural space [1]. The 
relationship between man and nature is theorised by the 
biophilic approach and studied on an architectural scale by 
the presence of natural elements in construction according 
to three principles: nature in space, natural analogies, the 
nature of space [2]. Surrounded by forests and lakes, the 
town of El Kala is an example of the interaction between the 
urban environment and its natural surroundings. El Kala 
is located 20 km from the Tunisian border and 77 km from 
the city of Annaba, one of the main cities of eastern Algeria. 
Its position at the centre of a national park classified as a 
natural biosphere reserve in 1990 by UNESCO, gives it a 
special character in urban and architectural production.

Today, a progression of the city towards the forest 
area is observed, which results in a mixture of habitat and 
nature in its residual form (reeds, natural trees, cacti). 
For example, old trees can be seen in the domestic area, 
fences made of natural materials, gardens and openings 
to the surrounding landscape. This highlights the direct 
relationship of the inhabitant with nature. In this study, 
the aim is to answer the following question: How can 
we contribute to the qualification of the relationship 
between the inhabitant and nature through the design 
of his domestic space? The hypothesis formulated is that 
the presence of natural elements in the domestic space 
explains the inhabitants’ attachment to nature in the 
design of their spaces, by understanding multiple biophilic 
behaviours. Thus, the aim of this article is to determine 
whether the biophilic approach can be adopted as an 
approach in architecture to interpret the relationship 
between inhabitant and nature through the relationship 
between domestic space and nature.

https://doi.org/10.2478/aup-2021-0010


Architecture and Urban Planning
2021 / 17

104

Fatima Zahra Djouad
The Biophilic Approach to Qualify the Inhabitant-Nature Relationship  

in the Domestic Space: The Case of the City of El Kala, Algeria

Human-Nature Relationship and Biophilia Hypothesis

In the first centuries, humans considered nature as a 
resource to meet their needs in terms of food, clothing, 
housing, etc. This vision of resource has evolved in parallel 
with human thought and needs.  According to Scopelliti 
(2019), contact with nature has a positive impact on human 
health by reducing, according to the theories of attention 
restoration [3] and stress reduction [4], stress levels [5]. 
Nature, especially green nature, can play a key role as an 
environment that promotes health [6] and protects human 
life from climate disruption [7].

In 1993, Wilson introduced the theory of biophilia, 
based on the reality of the existence of genes and a 
behaviour of attachment to nature and natural processes 
by human beings [8]. In “The Biophilia Hypothesis” in 1993, 
Kellert determined human biophilic behaviour through 
a typology of interactions and experience of nature. The 
author identifies nine values recognised in Nature [9]. In 
an evolutionary process of the previous typology, Kellert 
in 2014 brought together the two experiences: aesthetic 
and naturalistic in a single heading (Table I).

Biophilia in Urban Planning and Architecture

Biophilic urban planning seeks to build a relationship 
between natural elements and the built environment [10]. 
In addition, it attempts to interpret the understanding of 
the biophilic approach in urban and architectural planning 
and design. At the building level, biophilic elements are 

those that can be integrated on, in and around a building.  
At street level, these are the elements that can be integrated 
in and along streets, roads and pavements. At the scale of 
the village, they are larger in size and probably fewer in 
number [11]. In architecture, biophilic design serves to 
balance human needs with the value and considerations 
of natural environments and processes, and integrates the 
aspects and qualities of these elements into architectural 
design [2]. Table II summarises the principles of biophilic 
design using Kellert’s typology.

I. Biophilia as a Methodological Approach

The biophilic approach has been adopted by researchers 
such as Simona Totafori (2020), to qualify the human-nature 
relationship in urban space. The benefits of biophilic design in 
the urban environment has been achieved using qualitative 
methodologies, to identify the ways in which the relationship 
between the built space and the natural landscape is 
perceived [12].  This paper focuses on the first principle of 
biophilic design: nature in space. It is defined by its elements: 
vegetation, water, landscapes, etc. As an architectural space, 
we have chosen the domestic space “delimited by the very 
institution of the morphological container (the dwelling unit 
such as the house, the apartment)” [13], [2].  In other words, the 
relation inhabitant / nature is qualified through the relation 
domestic space / nature according to the two formulas: use 
and visual contact [14]. The latter requires an analysis to 
detect possible views of the natural environment of the city.

Characterization of the Natural Landscape of El Kala

In this study, the landscape analysis is essentially based 
on the decomposition of the landscape into entities or units 

TABLE I

Nature Experiences
Source: Kellert [9], [17], adapted by the author, 2020.

Experience Description 

Utilitarian The exploitation of nature’s vast resources, 
including food,
clothing, tools, medicine and shelter

Naturalist and 
aesthetic

A contact characterised by fascination, wonder 
and admiration for the beauty and complexity 
of nature and its diversity

Ecological science Motivation to study biophysics systematically
model, structures and functions of the natural 
world

Symbolic Refers to the use of nature’s symbols to 
communicate

Humanist A deep emotional connection with the sensitive 
aspects of nature and its individual elements

Moralist A strong sense of affinity and a sense of ethical 
responsibility for the natural world

Dominionistic The desire to master and control the natural 
world, often associated with destructive 
tendencies

Negativistic The negative affect associated with nature 
including fear, aversion and disgust

TABLE II

Principles of Biophilic Design Using Kellert’s Typology

Source: Sevinç-Kayihan; Özçelik; Güney 
[2], adapted by the author, 2020.

Principles Descriptions Elements 

Nature in space
(direct 
experience  
of nature)

Real contact  
with the natural elements  
of the built environment

Natural light, air, 
vegetation, animals, 
water, landscapes, 
etc.

Natural 
analogues 
(the indirect 
experience  
of nature)

Contact with the 
representation or image  
of nature, special  
processes characteristic  
of the natural world

Images and works  
of art, natural 
materials, ornaments 
inspired by forms 
found in nature, etc.

The nature  
of space  
(the experience 
of space  
and place)

Spatial features  
of the natural environment 
that have contributed  
to the advancement  
of human health and 
well-being

Prospect and refuge, 
organised complexity, 
integration of pieces 
into sets, etc.
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according to the following criteria: colour and land use 
(dark green: forest) [15]. The satellite image constituted 
the main background for this operation. This analysis is 
complemented by another visual analysis taking views 
through multiple points in the urban space, to identify the 
major landscape units visible from the city of El Kala [16].

Relationship between Domestic Space and Nature

This paper provides an overview of the context of the 
production of domestic space by professionals in urban 
space. The aim is to draw conclusions about the reality 
of the presence of a biophilic design which they have 
foreseen. The two steps in this process are first of all a 
determination of the place of nature in the domestic 
space by the professionals of urban space. It is based on 
an identification of the place accorded to natural elements 
in the preparation of subdivision plans, specifications, 
subdivision permits and architectural dossiers. 

The self-built house was chosen, because it can inform 
us about the biophilic design chosen and conceived by 
the inhabitant without any influence of the urban and 
architectural space professionals. Records of 4 cases of self-
built houses located in the urban space of the city of El Kala 
were taken. The second stage is the determination of the 
relationship between domestic space and nature. Readings 
of 4 cases of self-built houses were taken to analyse the 
way in which nature presents itself in the domestic space 
through the ground plan (use) and the facade (visual 
contact with the surrounding landscape). The aim was 
to generalise the cases analysed to those observed. The 
observed cases correspond to 535 constructions out of a 

total of 5347 dwellings constituting the housing stock of 
the city of El Kala according to the last world population 
and housing census of 2008, i.e., a percentage of 10 %.

Biophilic Behaviour of the Inhabitant

The biophilic behaviour of the inhabitants of self-built 
houses was identified, to assess their relationship with the 
natural elements. The method is based on a comparison 
between the results obtained from the architectural 
analysis and Kellert’s typology [17]. 

II. Results and discussion

Landscape Entities of the Natural 
and Urban Environment of El Kala

Figure 1 presents a photo-interpretation of the 
landscape characteristics of the natural environment of 
the city of El Kala. It is the result of the landscape analysis 
adopted as a tool to decompose the natural and urban 
landscape into entities. It was chosen to show the landscape 
entities which have a certain peculiarity. The forest entity 
represents the majority of the surrounding nature, varying 
according to its plant components: eucalyptus, Zen oak 
(boulif ), maritime pine and Aleppo pine. The maquis entity 
represents bushy areas with a height of 0.4 m to 0.7 m. The 
agricultural space entity reflects a form of human-made 
green nature, surrounding the city of El Kala especially in 
the southern and south-western areas.

Fig. 1. Landscape features 
of the natural environment 
of the city of El Kala. Source: 
Author, 2020 and [18].
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Then, the sea entity represents the coastline of El 
Kala, which extends for about 50 km between Cap Segleb 
(or Cap Roux) and Cap Rosa. It includes coral formations 
sheltering several species of fish. As far as the lake 
entity is concerned, it is composed of three large lakes of 
international importance: Mellah, Tonga, and Oubiera. The 
sand dune entity is illustrated by a dune barrier which adds 
another value to this environment, namely the fixation of 
the coastal dunes. Finally, the seaside entity consists of 
the beaches of El Kala and its natural creeks of exceptional 
beauty: Messida and the old Calle.

The rugged site of the town of El Kala offers panoramic 
views of nature (Fig. 2). The visual openings to the sea 
rival those to the forest and maquis features. Sometimes, 
the observer is surprised by the presence of the marine 
panorama. The blue open space is visible from most of the 
urban space. There are also several visual escapes to Lake 
Oubiera, from the housing estates of M’ridima, Boulif and 
Gelas (to the south at the south-west access to the city).

The Place of Nature in the Domestic Space in El Kala

A limited place is given to nature in the domestic space 
by urban space professionals. As the urban development 
of the city of El Kala is essentially based on the housing 
estate model. This model is made up of a set of lots resulting 
from the division of land in order to receive buildings for 
residential use. The appearance of self-building was the 
expected result, like all other Algerian cities. The city of self-
building is the result of the meeting between public policies 
and spontaneous urbanisation [20]. Self-built individual 
housing is the result of a legal vacuum, the building permit 

is reduced to an administrative authorisation that is rarely 
respected, the owners proceeding to multiple changes 
and building finally without reference to the established 
plans. Consequently, the state promulgated law 08-15 of 
20 July 2008, fixing the rules for bringing constructions 
into conformity and their completion to put an end to this 
phenomenon [21].

As the urban development of the city of El Kala is 
mainly based on the housing estate model, it was aimed to 
highlight the relationship of urban space professionals with 
the natural elements. To this end, a more detailed study 
was carried out to examine the Gelass-South residential 
complex, which is in its realisation phase involving a 
prescription on an architectural scale. This allotment is 
intended for a construction project of 150 platforms. The 
terms of reference for this allotment are summarised by a 
site coverage of 0.32. The natural elements that make up 
the allotment are a strip of vegetation, which limits the 
allotment on the east side. It consists of an assembly of 
natural and planted trees, covering a green space planted 
with benches. The low planted vegetation also occupies 
some voids in the middle of the subdivision, the bare 
ground is present in the north, forming the empty pockets. 
The forest remains a natural boundary for this allotment 
on the west side.

The architectural aspect of the typical construction 
proposed for this allotment refers to various considerations 
of nature:
• nature in the unbuilt space of the allotment: it remains 

empty, the architect did not try to transform it into
a natural space, for example into a garden, even for
aesthetic reasons;

Fig. 2. Urban landscape of El Kala. Source: Author, 2019 and [19].  

Fig. 3. The architectural 
design of a typical house in 
Gelass-South. Source: The 
architectural file of the 150 
platforms in Gelass-South.
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• visual contact with the natural environment: the
facades are devoid of any landscape or architectural
treatment, and they do not take nature as an opening
factor (Fig. 3).
At this stage the landscape aspect is no longer present 

in the building or subdivision planning permission. The 
unbuilt space remains undefined and is, therefore, left 
to the initiative of the inhabitants to transform it into 
gardens, or they add high metal fences, but without using 
it for construction. Thus, the relationship between the 
inhabitant and nature occupies a privileged place in the 
domestic space. When given the opportunity, the inhabitant 
constructs the domestic space in which he/she lives, 
usually by himself/herself, according to his/her culture, 

Fig. 4. Examples of biophilc 
designs by the architect. 
Source: Salah-Salah Hana, 
2013.

practices and relationship with the natural environment. 
In other cases, architects create biophilic designs that are 
appreciated by the inhabitants who keep them unchanged, 
such as: gardens, patios, and terraces that overlook the 
outside environment (Fig. 4).

The Inhabitant as a User of Nature

When given the opportunity, the inhabitant constructs 
the domestic space, in which he or she lives, generally by 
himself or herself according to his or her culture, practices 
and relationship with the natural environment. Inhabitants 
integrate nature, more precisely vegetation, around their 
private spaces [22] with multiple designations (gardens, 

Fig. 5. Natural fences. Source: Author, 2019.

Fig. 6. El Aricha, and the stone pot. Source: Author, 2019. Fig. 7. Window decorated with flowers. 
Source: Author, 2019.
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Fig. 8. Cases studied. Source: Author, 2020.

Fig. 9. Cases observed. 
Source: Author, 2021.

vegetable gardens or orchards) according to the surface 
area of the non-built space. To protect their properties, 
the inhabitants build high mineral fences combined with 
other naturals, such as reeds. They can also be exclusively 
natural (cactus) (Fig. 5). The non-built space is sometimes 
covered by a good assemblage of climbing plants: a 
perfectly organised vineyard surrounding a space laid out 
with tables and chairs surrounded by flower pots. Some 
inhabitants use stone in the construction of pots and jugs 
with a good composition of primary materials (Fig. 6). 
Inhabitants of collective buildings in the city of El Kala 
sometimes decorate their windows with pots of flowering 
plants and sometimes with bird cages (Fig. 7).

With regard to the visual contact of the inhabitant 
with the natural environment, we analysed several cases 
(Fig. 8). Case 1 is a visual opening to   natural environment. 
The construction studied overhangs its environment, 
giving views of a mosaic of natural elements: sea, lake, 
forest, scrub and agricultural space. Case 2 represents 
visual contact with a particular natural landscape. In 
the middle of the Boulif, the case demonstrates how the 
inhabitant chose the visual contact with the sea over that 
of a forest remnant. Then, Case 3 shows a situation without 
visual contact with the natural environment. This case has 
two sub-cases: with or without choice. For the sub-case 
with choice, the example is a construction with introverted 
facades, located on the housing estate on the ridges on a 
gentle slope, surrounded by other constructions. For the 
sub-case without choice, the example chosen is a building 
in the Fernana 1 housing estate, surrounded by several 

dwellings separated from the north and east by two lanes. 
This case includes all the constructions that do not have 
any visual contact with the surrounding landscape due to 
urban and topographical constraints. Finally, Case 4 shows 
a choice of visual contact with the urban rather than with 
nature. The selected construction is located at the western 
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TABLE III

The Number and Percentage of Each Case 
Source: Author, 2020.

Case Number %

1 5 1.25

2 371 93.35

3 10 2.51

4 11 2.77

Total 397 100

limit of Gelass-south, in an urban environment, but with 
a particular quality that the topography offers: visual 
accessibility to a natural environment with Lake Oubiera 
appearing as a blue plane on the horizon. Visual contact 
is concentrated on the urban environment, while visual 
contact with nature is almost absent.

The generalisation of this typology of the four cases 
analysed to all the cases observed (535 constructions) 
made it possible to identify the percentage of each case 
with an elimination of constructions that cannot connect 
with the surrounding natural landscape due to urban and 
topographical constraints: 138 constructions (Table III). It 
can be noted that constructions that ensure visual contact 
with a particular natural landscape (sea, forest, lake) 
represent the highest percentage (93.35 %). While those 
which are in visual break with the natural environment, by 
introversion or by choice, indicate a low percentage (2.51 % 
and 2.77). Buildings that open onto all views without any 
particularities represent the lowest percentage (1.25 %) 
(Fig. 9).

III. The Biophilic Behaviour of the Inhabitant:
The Interpretation of the Relationship
Between Domestic Space and Nature

According to Tables 1 and 2, the biophilic behaviour 
of the self-constructing inhabitant is characterised by an 
approximation of the natural elements, inserting them 
into his/her domestic space for reasons of consumption, 
aesthetics and protection. Beyond this, the inhabitant 
does not hesitate to open his domestic space to natural 
landscapes, without particularities, for reasons of wonder 
and admiration in front of the beauty and complexity of 
nature and its diversity. When the landscape is particular, 
such as the sea, Lake Oubiera, the forest of Boulif, the 
biophilic behaviour takes on a new character, much more 
symbolic than aesthetic. The percentage of the negativistic 
behaviour of the self-constructing by inhabitant (5.28 %) 
remains low in relation to the whole; it is perceived by the 
remoteness of this inhabitant from all the elements of his/
her natural environment (Table IV).

TABLE IV

The Biophilic Behaviour of the Inhabitant 
Source: Author, 2020.

Nature in the domestic space Behaviour

Usage Garden, vegetable garden, 
fence, natural cover

Utilitarian, naturalistic 
and aesthetic

Visual 
contact

Case 1 (1.25 %)

Case 2 (93.35 %)

Case 3 (2.51 %)

Case 4 (2.77 %)

Naturalistic and aesthetic

Symbolistic

negativistic

negativistic

Conclusions and Perspectives

In the case of the city of El Kala, the relationship 
between man and nature is studied through the insertion 
of natural elements in the domestic space, one of the 
principles of biophilic design in architecture.  On the one 
hand, urban space professionals of the city of El Kala do not 
seek to give a place to nature in the domestic space as an 
architectural and landscape component. On the other hand, 
the inhabitants attempt to compensate for the absence of 
natural elements in the domestic space with their creations 
in the unbuilt space. Moreover, self-constructors add 
another way of dealing with nature, where nature is used 
as a guiding factor in their constructions. The biophilic 
behaviour of the inhabitants towards nature as a whole 
is varied between utilitarian, naturalistic, aesthetic, 
symbolic and even negativistic.

Given this complexity, we can conclude that the biophilic 
design observed through the presence of natural elements 
in the domestic space of the city of El Kala, as well as its 
opening onto the surrounding natural landscape, is the 
result of an initiative of the self-constructive inhabitant, 
and not of the will or creativity of the professionals of 
urban space. Since it places nature at the centre of its 
preoccupations, the biophilic approach can lead to the 
highest level of protection of the natural environment of 
El Kala and human health, by adopting it as a principle and 
approach in the production of the urban and architectural 
space.
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