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Abstract: Green spaces contribute to a significant improvement in quality of life and maintain the
sustainability of cities. In Benin, despite the political willingness regarding greening, municipalities
are experiencing technical issues in finding suitable spaces to achieve this goal. This study should
therefore be applicable to many other towns in Benin. It aims at identifying suitable areas for green
spaces to integrate landscaping into urban planning in Abomey-Calavi district. Multi-criteria analysis
combining GIS and the hierarchical classification approach was performed. Six factors (land use,
altitude, slope, distance from main roads, proximity to urban centres and distance from flood zones,
water bodies) were combined using the ArcGIS “Spatial Analysis” extension to generate a map of
green space suitability. The results show large areas of land, of which 23.27% is very suitable and
26.06% is suitable for landscaping in this municipality. The ranking of the factors revealed that
elevation, proximity to road networks, large conurbations and distance from wetlands accounted
for 18%, compared with 14% for the other factors regarding the study environment. However, the
use of these results must take into account the existing inhabited areas for a good site selection.
These outputs provide guidance for decision-makers in choosing suitable sites for green spaces and
integrating them into sustainable development.
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1. Introduction

Green spaces are known today as infrastructures that contribute significantly to
the well-being of urban populations and to maintaining the sustainable development
of cities [1]. Nowadays, green spaces are urban planning instruments aiming to beau-
tify the city and improve people’s quality of life [2]. They are therefore developed and
managed with the aim of providing urban and peri-urban populations with local places
for relaxation and recreation, comfort, enjoyment and psychological support [3]. At the
same time, they help to maintain ecosystem functions such as the sequestration of carbon
from the atmosphere via various tree organs [4]. The renewal of oxygen in the air and the
regulation of humidity [5], the control of soil water erosion [6] and the enhancement of
thermal comfort [7] are other environmental functions that are recognised in green spaces.
Regarding the diversity of services provided by plants, especially in urban and peri-urban
environments, the Food and Agriculture Organisation of the United Nations recommends
a minimum of 10 m? of green space per inhabitant, and recommends going beyond this
in sustainable development programmes [8]. Aware of this challenge, which guarantees a
balance between nature and people, many countries are developing strategies and making
sufficient efforts to green their cities [9]. This is the case in developed countries, where
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urban forestry is integrated into land-use planning as a priority [10]. On the other hand,
this conventional standard of 10 m? of green space per inhabitant is far from being achieved
and receives little attention in the urban planning of some areas, particularly in developing
countries [11].

This is the case in the municipality of Abomey-Calavi in southern Benin, which, despite
being a fully developed town with special status for more than a decade, is struggling to
provide the green spaces needed to create an ideal environment and living conditions for
its inhabitants. In its current state, the population of Abomey-Calavi district is constantly
growing as a result of the urbanisation created by the city of Cotonou on the western
coast of Benin [12]. With an intercensal growth rate of 6.93% between 2002 and 2013, the
municipality of Abomey-Calavi has a demographic weight of 46.9% in the Atlantique
department [13], and is one of the most densely populated towns in Benin [14]. Despite
this demographic feature and the existence of an urbanisation plan, this area has only four
public green spaces, with a surface area of approximately 8.08 ha, representing 0.015% of
the district’s surface area, for a ratio of 0.06 m? of green space per inhabitant [15]. These
alarming socio-environmental disparities, which are linked to both land availability and
the district urbanisation and sustainable development policy [11], are likely to worsen in
the absence of scientific attention.

Appropriate spatial planning and environmental management tools therefore need
to be considered in order to guarantee conditions of well-being for a city’s population.
Although the global population is expanding very quickly, there is a limited amount of
land, meaning that planning requires the application of GIS as a sustainable development
tool (https:/ /urbandesignlab.in/gis-as-a-tool-for-urban-planning/; accessed on 11 July
2023). One of the potential city management tools is therefore multi-criteria analysis based
on GIS, appearing to be a relevant approach for identifying suitable sites for the installation
of green spaces [16]. In fact, this approach is used to solve the problem of choosing
suitable sites for the installation of socio-cultural and environmental infrastructures [17,18].
More specifically, in the field of sustainable green space planning and development, the
combination of GIS and hierarchical multicriteria analysis has proved very effective in the
selection of appropriate areas, indicating the implication of GIS in novel city planning [19-21],
and sometimes for the ecological monitoring of green spaces [22]. So, there is evidence of
various investigations carried out by using GIS and hierarchical multicriteria analysis to
propose sites suitable for the installation of green spaces in urbanised areas. However, no
specific study using this approach has yet been carried out to identify a soil suitability map
for the sustainable development of green spaces in the municipality of Abomey-Calavi.

It was to fill this gap and to provide a technical and scientific basis that could be used
by many cities that this study was initiated, with the aim of identifying areas suitable for the
installation of green spaces with a view to integrating landscaping into urban planning in
the municipality of Abomey-Calavi in Benin. As a town with special status, Abomey-Calavi
will benefit greatly from the results of this study, which will serve as a basis for reflection for
decision-makers and communities involved in the local development of this municipality
and other towns that have already been subdivided and even those in the process of being
subdivided, in the context of Benin’s land policy, which is focused on the subdivision of all
of the country’s districts.

2. Materials and Methods
2.1. Study Area

The district of Abomey-Calavi is located in the Atlantique department of Benin Repub-
lic in the West African region. It lies between 6°22" and 6°30’ north latitude and between
2°15" and 2°22' east longitude (Figure 1). It is bounded to the north by the district of Z¢,
to the south by the sea, to the east by the districts of Cotonou and So-Ava and to the west
by the cities of Ouidah and Tori-Bossito. It covers an area of 539 km?. The population is
estimated at 656,358, including 332,784 women [13]. It comprises nine (09) subdistricts:
Abomey-Calavi, Akassato, Godomey, Golo-Djigbé, Hevié, Kpanroun, Ouedo, Togba and
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Zinvié. Abomey-Calavi district has a sub-equatorial climate, with four seasons: a long rainy
season (April to July); a short rainy season (September to November); a long dry season
(December to March); and a short dry season (August to September). The relief is relatively
flat, consisting of sandy plains and bare soil plateaus, interspersed with depressions and
swamps [23]. The dominant social groups in the district are Aizo and Fon. However, the
Goun, Nago, Toffin, Yoruba and others are also found in this area. The main economic
activities are agriculture, fishing, the processing of agricultural products, livestock farming,

industry, trade, crafts and tourism.
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Figure 1. Location of Benin in West Africa and Abomey-Calavi district in Benin.

2.2. Data Collection Dealing with the Identification of Appropriate Green Space Areas

Several sources of information were used to determine the environmental and social
factors favourable for the installation and sustainability of green spaces in the municipality

of Abomey-Calavi. This information is divided into two categories:

- Standards related to the installation of green spaces to optimise their ecosystem ser-
vices and minimise their negative impacts on the environment [24]. This information

was obtained from the literature review and refers to spatial data.

- Public opinion in terms of accessibility to green spaces [21], which was obtained
through discussion with a focus group. This focus group served as a panel to obtain
from the inhabitants their understanding of the conditions leading to green space
installation for potential use. To obtain relevant information during these types of
discussions, it is recommended that the number of participants varies between 4 and
12 [25]. In this study, two residents who use green spaces, two leaders of environmental
protection NGOs, and two representatives of development associations were chosen
for the focus group. This represents six people selected per subdistrict, i.e., 54 people
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across 9 subdistricts. They were selected on the basis of their experience in promoting
and managing green spaces and their analytical skills.

This approach made it possible to collect appropriate data for determining suitable
sites for the installation of green spaces according to the socio-environmental context of the
district of Abomey-Calavi. Information regarding these data is presented in Table 1 below.

Table 1. Types of data, sources and usefulness for identifying suitable sites.

Type of Data Sources Utility
United States Geological Studies (USGS)  Land cover/Land use,

Landsat Image OLI, 2023 https:/ /earthexplorer.usgs.gov/; Distance from flood-prone, Proximity to
accessed on 1 May 2023. roads and built-up

Digital Elevation Model SRTM:

Shutle USGS: https:/ /earthexplorer.usgs.gov/; Elevation and slope

Radar Topography Mission, 2000 accessed on 1 May 2023.
Road network Tczp.ographlc Map, Benin Survey (IGN Distance to main roads
Bénin), 2018
Identification of local populations’
Population and expert opinions Field work (Focus group), April 2023 expectations of green spaces and ranking

Technical and scientific reports

of important criteria

Literature review on indicators and
Appropriate websites experts opinions according to suitable

areas of green spaces

Source: Data collection work, 2023.

2.3. Suitability Processing and Analysis Method

There are several methods of suitability analysis (suitability analyst) in planning
and based on Geographic Information Systems. Overlaying with summing spatial layers
according to weights is the most widely used method [26]. The main steps followed for its
implementation are:

- The definition of the main objective, leading to the identification of green spaces in
the study area,

- The identification and description of suitable factors in the environment, the combina-
tion of which enables the objective to be achieved effectively,

- The overlapping of the maps according to the weight of their factors to obtain a new
suitability map,

- The assessment of the weight of each factor using the analytic hierarchy process
(AHP) method,

- The drawing up and analysis of the suitability map for use in planning decisions.

Each of these steps can be clearly developed as reported below.

2.3.1. Definition of the Main Objective Leading the Identification of Green Spaces in the
Study Area

The studied system was the sustainable development of green spaces. The aim of the
study was to identify suitable areas for the installation of green spaces, with a perspective
of integrating landscaping into urban planning of the town of Abomey-Calavi in Benin.

2.3.2. Identification and Description of Suitable Factors of which Combination Effectively
Meets the Objective

Various studies have been carried out on identifying suitable sites for green spaces,
combining environmental and social factors in the hierarchical multi-criteria analysis
process [21,24,27]. In such an approach, the number of factors and the resulting criteria
vary according to the theme and the study area [28]. In the field of planning, certain
factors are very specifically determined in relation to the geographical position and spatial
organisation of the area that is predisposed to hosting green spaces [21]. Consequently,
more than a dozen factors have been listed and used differently in previous studies in the
field [24,27].
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In the framework of this study, scientific standards from the literature, combined with
the opinion of the local population, made it possible to select six of these factors for the
district of Abomey-Calavi. These were land use, elevation, slope, distance from main roads,
distance from flood zones and swamps, and proximity to built-up areas (agglomerations)
or urban centres. As reported above, these factors are relevant since they are drivers related
to the geography and spatial organisation of the study area. Moreover, regarding the
description of these factors, it has been shown that in the hierarchisation of the criteria of
the land use factor, it is the areas of settlements and spaces that shelter vegetation cover that
are the sites which are favourable for the installation of green spaces, while marshy areas
and bodies of water are not appropriate [29,30]. In terms of geomorphology, low-slope
areas have been indicated as being suitable for the installation of green spaces [31,32],
but these low slopes will need to be on higher ground [30,33,34]. As for the accessibility
of green spaces, roads play a decisive role, which means that they have to be taken into
account in the analysis criteria. In fact, numerous studies have shown that the further one
moves away from main roads, the less accessible green spaces become [35-37]. The same
applies to urban centres, which have a real need for green spaces to ensure the well-being
of city dwellers. The opposite assessment is made when it comes to prioritising flood-prone
or marshy areas. The works of [31,38] showed that flood zones and marshlands are less
suitable for the installation of green spaces. However, as one gradually moves away from
them, the land may become suitable for hosting sustainable green spaces.

2.3.3. Overlapping of Maps According to the Weight of Their Factors to Obtain a New
Suitability Map

GIS was used to produce the suitability maps, and the multi-criteria analysis was
performed to identify sites suitable for the installation of green spaces. In order to draw up
the various criteria maps, it was necessary to standardise the data on the factors selected
to bring them in line with assessment standards. This step is a kind of reclassification
of the suitable criteria. Each factor was therefore broken down according to the ability
and constraint criteria used to assess them. According to [39], five classes of assessment
criteria are recommended for environmental factors related to land use, namely very
suitable, suitable, not very suitable, not very suitable and not suitable. All vector data were
converted into a raster, reclassified and coded from 1 to 5. A value of 5 represents a high
rating, while a value of 1 indicates a low rating.

2.3.4. Assessment of the Weight of each Factor Using the Analytic Hierarchy Process (AHP)

Based on the fact that not all factors have the same importance [40], the factors were
weighted using the analytic hierarchy process (AHP) defined by [41]. This consisted of
comparing the criteria two by two in terms of relative importance in relation to the defined
objective using a scale developed by [42]. The weight resulting from the comparison of
each pair of factors was then determined in order to test the consistency of the importance
attributed to each factor.

To achieve this, a binary comparison matrix was drawn up between drivers, for which
a weight was assigned according to their importance. The weights attributed to the factors
were based on a good knowledge of the field and the standards for installing sustainable
green spaces.

The consistency index (CI) is defined by the following equation:

Cl — Amax —n

n—1
where Amax is the maximum eigenvalue of each factor in the matrix array and n is the size
of the matrix

Then, the consistency ratio (CR), which represents the ratio between the consistency
index (CI) and a random consistency index (RI), was calculated to indicate the reliability of
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the matrix’s judgements. Its value had to be be less than 0.1 to confirm the consistency of
the matrix [42]. The consistency ratio (CR) is defined by the following equation:

e

CR—ﬁ

2.3.5. Processing of Suitability Map for Planning Decisions

The suitability map for the installation of green spaces in the municipality of Abomey-
Calavi was generated using the algebraic function “Spatial Analysis Tool”, developed as
an extension to ArcMap. This is a general modelling method based on the suitability map
equation [21,43]. We computed the total suitability as follows:

S=1Y (WixXi)

where S is the total suitability score for green space installation; Wi is the weight of the
selected suitability criteria layer; and Xi is the assigned sub criteria score of suitability
criteria layer i.

3. Results

This section presents the selection and prioritisation of green space installation criteria.
Then, the weighting and aggregation of the criteria are presented, and finally the suitability
map for the installation of green spaces in the municipality of Abomey-Calavi is presented
and analysed.

3.1. Selection of Factors and Ranking of Criteria for the Installation of Green Spaces

On the basis of descriptions in the literature and the realities of the study area, in
particular the opinion of the local population, six factors were selected in the municipality
of Abomey-Calavi, the combination of which makes it possible to generate an aptitude
map of sites suitable for the installation of green spaces. The ranking criteria for each of
these factors are presented in Table 2.

Table 2. Description and classification of analysis criteria of selected factors supporting suitable green
spaces in Abomey-Calavi district.

Description of

Factors S Prioritisation Assessment
Criteria
Agglomeration 5 Highly suitable
Vegetation 4 Suitable
Land use Field and fallow 3 Moderately suitable
Flood-prone area 2 Poorly suitable
Water body 1 Unsuitable
<0m 1 Unsuitable
0-15m 2 Poorly suitable
Elevation 15-30 m 3 Moderately suitable
30-50 m 4 Suitable
>50 m 5 Highly suitable
0-5% 5 Highly suitable
5-10% 4 Suitable
Slope 10-15% 3 Moderately suitable
15-20% 2 Poorly suitable
>20% 1 Unsuitable
0-250 m 1 Unsuitable
Distance from 250-500 m 2 Poorly suita‘.ble
flood-prone areas 500-750 m 3 Moderately suitable
750-1000 m 4 Suitable
>1000 m 5 Highly suitable
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Table 2. Cont.
Factors Descr%ptlf)n of Prioritisation Assessment
Criteria
0-300 m 5 Highly suitable
300-600 m 4 Suitable
Proximity to roads 600-900 m 3 Moderately suitable
900-1200 m 2 Poorly suitable
>1200 1 Unsuitable
0-500 m 5 Highly suitable
Proximi buil 500-1000 m 4 Suitable
roximity to built-up 1000-1500 m 3 Moderately suitable
areas 1500-2000 m 2 Poorly suitable
>2000 m 1 Unsuitable

Source: Field work, 2023.

3.2. Factor Maps Used for the Selection of Suitable Areas of Green Spaces in the Municipality of
Abomey-Calavi

The suitability of land use for green spaces is shown in Figure 2, which presents the
land use map (a) and the suitability map (b) of each land use unit for green spaces in the
municipality of Abomey-Calavi. It can be seen that bodies of water and marshy areas
are unsuitable for green spaces, while cultivated areas are moderately suitable. The most
suitable sites for this initiative are inhabited areas or built-up areas and areas with plant
formations.
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Figure 2. Land use map (a) and its reclassification, meaning the grouping of various factor classes (b).

Elevation in the district of Abomey-Calavi varies from —32 m to 72 m (Figure 3a), and
this make it possible to distinguish several types of relief. Zones at elevations between 0
and 20 m are made up of marshy depressions and bodies of water, while zones at elevations
of between 20 and 42 m are the most densely populated. As for the areas above 42 m, they
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are elevated, inhabited and mostly covered in vegetation. According to field observations,
confirmed by the literature, the land is flat or not very uneven in the inhabited areas and
offers the possibility of human settlements, and is therefore favourable for the development
of green spaces. From Figure 3b, we can deduce that the altitudes favourable for the
installation of green spaces in the municipality of Abomey-Calavi are between 15 and 50 m,
while above 50 m, the space shows strong suitability if the land does not present slopes.
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Figure 3. Elevation map (a) and its reclassification (b).

The slope factor, which sometimes depends on the altitude in a region, is a determining
factor in ensuring the stability of infrastructure. In the district of Abomey-Calavi, although
slopes vary from 0 to 89%, most of the land is flat. Areas of low slope are located in marshy
depressions, while steep slopes are found to the east of the municipality, on the banks of
Lake Nokoué (Figure 4a). The slope suitability map (Figure 4b) shows two main categories
of slope: areas of low slope (0 to 5%), which occupy almost all of the district’s territory,
while areas of high slope (greater than 5%) are minimal.

Figure 5a below shows the distribution of flood-prone areas and water bodies in the
district of Abomey-Calavi. On the whole, a few permanent bodies of water are visible
and located to the east and south of the district. Flood-prone areas, on the other hand, are
numerous and fairly well distributed throughout the municipality, and are more concen-
trated in the centre, south-west and north-west. They often result from the accumulation
of surface water directed by the slopes from high to low altitudes. The suitability map
linked to distance from flood zones (Figure 5b) indicates that the further away you are from
these zones, the more favourable the terrain becomes for the installation of green spaces,
especially from 750 m upwards.
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The road network is an important factor in the accessibility of socio-community
infrastructures in general and green spaces in particular. In the district of Abomey-Calavi,
the roads are divided into main and secondary roads (Figure 6a). According to the local
population, the closer the green spaces are to the roads, the more people will use them.
The suitability map in Figure 6b shows that green spaces located within 300, 600 and
900 m of roads will be the most popular, while those located beyond this distance will be
less popular.
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Figure 6. Road map (a) and its reclassification (b).

According to informants, facilities that are far from urban centres or conurbations
are seldom used, or are used only when necessary. So, people’s motivation to use public
green spaces depends on their proximity, and is highest when they are within a radius of
500 m. As this distance increases, the motivation to use public green spaces diminishes,
and disappears beyond 2000 m (Figure 7a,b).

3.3. Weighting of Criteria according to the Analytic Hierarchy Process

The weighting by binary comparison of the judgements made by the experts on the
factors for the installation of green spaces in the municipality of Abomey-Calavi (Table 3)
made it possible to determine the value or weight associated with each factor. It can be seen
that for the factors of elevation, distance from wetlands, proximity to roads and proximity
to built-up areas (agglomerations), each contributes to an equal consistency index of 18%,
while the factors of land use and slope contribute to a consistency index of 14%. The
resulting consistency ratio is 0.03. This is lower than the reference index of 0.1. As a result,
the logic of the judgements is consistent and acceptable, as stressed in the methods. All
the sites with these factors and the resulting optimum criteria are therefore better suited to
hosting sustainable green space developments.
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Table 3. Binary comparison and eigenvectors of the factors used to analyse the identification of sites
suitable for green spaces in the municipality of Abomey-Calavi.

. . Distance from  Proximity to Proximity to

Criterion Land Use Elevation Slope Flood-Prone Roads Built-Up

Land use 0.14 0.14 0.14 0.14 0.14 0.14
Elevation 0.18 0.18 0.18 0.18 0.18 0.18
Slope 0.14 0.14 0.14 0.14 0.14 0.14
Distance from flood-prone 0.18 0.18 0.18 0.18 0.18 0.18
Proximity to roads 0.18 0.18 0.18 0.18 0.18 0.18
Proximity to built-up 0.18 0.18 0.18 0.18 0.18 0.18
Eigenvectors (%) 14% 18% 14% 18% 18% 18%

Source: Field works, 2023.

3.4. Suitability Map Analysis for Planning Decisions

Opverall, the district of Abomey-Calavi is well suited to the installation of public green
spaces. According to the criteria defined, 23.27% of the surface area of this municipality is
very suitable and located in densely populated areas at medium altitudes. The next most
suitable areas cover 26.06% of the area. The majority of these areas are located in the centre
and are distributed in a linear fashion from the south to the north-west and then to the west
of the municipality (Figure 8). Unsuitable areas account for 21.92% of the land area, most
of which are located on the slopes and depressions. Apart from these exploitable sites, the
rest of the area, i.e., 21.11% of the district, is only slightly suitable, and 7.62% is unsuitable.
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At the end of this process, all the geolocated points on the suitability map were checked
in accordance with the realities through filed works.

4. Discussion

Using the Geographic Information System (GIS) and a multi-criteria hierarchical
approach, this study identified the main factors for drawing up a suitability map for the
installation of green spaces in the municipality of Abomey-Calavi, a town that has already
been almost entirely developed. This method is based on the superposition by means of
summation of spatial layers according to their weights [26]. The weight of each factor is
determined through a binary comparison of the criteria for prioritising the factors on the
basis of a prioritisation scale [41]. It has been used successfully in various fields [17,44],
and more specifically in the field of green space management [21]. Indeed, it takes into
account the weight of each factor on the judgements of actors or stakeholders, evaluating
and minimising the inconsistencies linked to their choice [45]. In the context of this study,
the approach made it possible to minimise the subjectivity of the weightings of factors [46]
and to realise the need to take them into account as a stakeholder requirement for the
use of green spaces. This confirms the recommendations of [24] on the importance of
seeking consistency in the criteria for selecting sites for green spaces. From the point of
view of implications, the method used, although hybrid [18], has both a robustness and a
flexibility [47] that allow it to be tested in another socio-environmental context and on larger
territories to objectively identify suitable spaces for the implementation of urbanisation,
tourism and sustainable development projects.

In terms of results, the suitability map obtained indicates that the sites suitable for
the installation of green spaces are located on inhabited land and at altitude, covering
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approximately 49.33% of the surface area of the municipality. This demonstrates the
strength of the approach used to identify suitable sites for the sustainable installation of
green spaces [24]. However, for good decision-making, other development parameters
such as the allotment plan and the availability of land and administrative reserves must
be taken into account [48], which could help to refine site choices. Although large areas
have been shown to be suitable for the installation of sustainable green spaces, very few
green spaces exist in this district. This is indicative of the low priority given to green
infrastructure by decision-makers [11]. Given that green infrastructure has been recognised
as an essential component in the well-being of city dwellers [10], it would be important
to take account of the results of this study in the city’s spatial planning. However, it
is necessary to fall back on spaces available in the public domain in order to limit the
relocation of populations. Similar to our GIS-based approach, ref. [49] identified green
spaces in the city of Cukurova in Turkey that facilitate recreation, picnics and rest areas
for the population of the city and the surrounding area. In the same country, and more
specifically in the town of Kutahya, ref. [16] used GIS analysis, while ref. [27] looked at the
town of Pendik, using the same methodological approach to identify areas suitable for the
creation of green spaces accessible to citizens. These various examples demonstrate the
importance of considering cities separately within the same nation when identifying areas
suitable for the establishment of green spaces.

The current distribution of sites suitable for green spaces has been guided by the
weight given to each factor. Thus, the eigenvectors resulting from the binary comparison of
the weights of the priority factors in the analysis are 18%, while the other factors have a
weight of 14%. This means that some factors are more important than others according to
the stakeholders [50]. Similar to our research, Gelan [24] used the reference value (0.1) of
the consistency index to select suitable green space areas in an emerging town of Ethiopia.
Morever, Anteneh et al. [51] used the same approach in the geospatial assessment of urban
green spaces. However, the implementation of any management plan based on the present
results must take account of inhabited areas to avoid affecting people, but also, and above
all, the choice of species with carbon sequestration potential such as Terminalia superba
(Combretaceae), which creates quite remarkable shade through its tiered crown and is used
in many other African countries for this purpose (https://uses.plantnet-project.org/e/
index.php?title=Terminalia_superba_(PROTA)&mobileaction=toggle_view_desktop; ac-
cessed on 1 May 2023). Many other criteria relating to the choice of species should be taken
into consideration.

5. Conclusions

This study used GIS and the AHP approach to determine the spatial distribution of
sites suitable for the installation of green spaces in the municipality of Abomey-Calavi in
southern Benin. The main results indicate that there is a strong dependence between the
sites suitable for the installation of sustainable green spaces and environmental factors.
The combination of these factors made it possible to identify large areas of land (around
49.33%) that are very suitable or suitable for this purpose in this district. Some of these
factors, such as altitude, proximity to road networks and larges conurbations, and distance
from wetlands, appear to be priorities in terms of greening of the study area. These results
highlight the importance of the role of spatial components and socio-cultural considerations
in the development of sustainable green spaces. In addition, the study revealed that the
combination of two methodological approaches can contribute to making coherent choices
for reliable territorial and municipal decisions. Regarding Benin’s land policy, which
focuses on the subdivision of various districts and sustainable tourism development, with
a perspective related to greening large-scale areas, the establishment of a hierarchy of
factors based on the typology of green spaces can be undertaken. This will no doubt lead
to the identification of suitable sites. The authors recommend that these results serve not
only to Abomey-Calavi district council but also to the Benin Ministry in charge of land
management and local development. In addition, these outputs provide better guidance to
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various towns on the importance of conducting similar investigations for sustainable green
development. The ecological monitoring as well as conservation of green spaces after their
implantation are required to achieve a sustainability.

The limitation of this research is that it considers only one district in southern Benin
instead of taking into account a large area containing several cities, including the Nokoué
river environment, for a more global greening approach, which we would undertake if
we received the required funding. Moreover, although the consistency index and ratio
served to indicate suitable green space areas in this paper, the skills of practitioners who
will be in charge of such installations are quite important for the appropriate selection of
the recorded sites. Future studies should take into account the five cities (Cotonou, Quidah,
Abomey-Calavi, Sémé-Podji, Porto-Novo) comprising the Great Nokoué area, as well as the
climatic variations in this region in relation to the dynamics and coverage of green spaces.
This area is a region of remarkable socio-economic importance in Benin. Research studies
based on various models of architectural design are required as well as ethnobotanical
investigations in local populations to inventory native plant species that they would prefer
in green spaces, as well their perception of and willingness to contribute to the conservation
of such spaces.
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