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ABSTRACT

Urban green areas play a vital role in enhancing the social balance, resilience, and environmental sustainability of
urban settings. In Benin, while the landscaping sector is expanding, finding appropriate locations for creating green
spaces remains a challenge. The purpose of this study was to identify areas conducive to the incorporation of green
landscapes into urban planning within the Seme-Podji District. The approach used involved a multi-criteria analysis
leveraging a combined GIS and Analytic Hierarchy Process (AHP) framework. Six key factors were considered: land
use, elevation, slope, distance to major roads, proximity to urban hubs, and separation from flood-prone zones and
water bodies. These were analyzed using the “Spatial Analysis” feature of ArcGIS to create a map highlighting areas
suitable for the development of green spaces. The findings reveal that a substantial portion of land, approximately
44.77%, is highly favorable, and 20.88% suitable for landscaping in this district. The weighting of factors combined
in this analysis reveals a 21% importance for land use and elevation, while distance from separation from flood-
prone zones is given a weight of 18%. Distance to major roads and proximity to urban hubs are weighted at 15%,
against 12% for the slope factor. This information provides guidance to decision-makers in selecting suitable sites
for green spaces and their integration into the land management of Seme-Podji District. The results of this study
also provide a scientific basis for addressing similar concerns in other cities.
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1 Introduction

Green spaces are a component of land planning aimed at meeting both the social and environmen-
tal demand of cities [1,2]. Their presence enhances the attractiveness of territories while contributing to
the balance of ecosystems and the maintenance of biodiversity within cities [3,4]. Increasingly, they are
being integrated into land planning as a spatial planning tool intended to beautify cities and improve
the quality of life for residents [5].

This work is licensed under a Creative Commons Attribution 4.0 International License,
@ @ which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.


https://www.techscience.com/journal/RIG
https://www.techscience.com/
http://dx.doi.org/10.32604/RIG.2024.053500
https://www.techscience.com/doi/10.32604/RIG.2024.053500
mailto:fr.gbesso@gmail.com

202 RIG, 2024, vol.33

Given the countless benefits that green spaces provide to populations and living environments,
their implementation requires standards, particularly with regard to their spatial distribution and the
selection of sites suitable for their installation and sustainability [6,7]. In this context, a minimum of
10 m* of green space per inhabitant has been recommended in sustainable development programs for
territories [8]. Thus, in countries where the development of green spaces is a priority in urban planning,
efforts are made to adhere to these standards to ensure a balance between living environments and
urban populations [9,10]. Conversely, some cities struggle to meet these conventional norms, due to
the limited attention urban managers pay to green spaces [11,12].

This is the case in Sémé-Podji District, which is a transitional territory between two major cities
in southern Benin: Cotonou, the largest economic hub, and Porto-Novo, the political capital of the
country [13]. This geographical position influences the demographic growth of the District, given
the residential comfort it offers and its proximity to the country’s major economic activity centers.
Currently, the Sémeé-Podji District is experiencing a rapid population increase due to urban expansion
driven by the city of Cotonou. From 2002 to 2013, the district witnessed an intercensal growth rate of
6%, and now comprises 20.2% of the population in the Ouémé department, positioning it among the
commuter towns of southern Benin [14]. Despite demographic growth and existing urban planning,
this area boasts merely one public green space, constituting just 0.008% of the district’s total area,
with a per capita green space availability of 0.06 m* [11]. The predominant reasons for this scarcity of
green spaces include insufficient strategic initiatives for securing land, human, and financial resources
required for landscape development across the district’s successive local development initiatives. This
has led to a notable deficiency in ecosystem services, including carbon sequestration by trees [15], air
oxygenation, moisture regulation [16], soil erosion control [1 7], and improved thermal comfort [18].

Confronted with these issues, it is crucial to pinpoint potential land resources near urban areas
that can be developed into green spaces in a sustainable manner. To facilitate this, many studies have
already implemented a GIS-based multicriteria analysis to pinpoint optimal locations for creating
green spaces [19-21]. This method plays a critical role in the strategic selection of sites for establishing
socio-cultural and environmental facilities as part of sustainable urban planning and management [22].
For example, some authors [23] thing that it becomes highly necessary to determine suitable sites for
landfill in Ajaokuta, Nigeria. In order to obtain the maximum efficiency in the selection of appropriate
land for this activity, they used remote sensing and GIS tools to identify the scenes of present dump
sites. More specifically, in the field of spatial planning, combining GIS and the Analytic Hierarchy
Process (AHP) allows for accurately determining territories suitable for green space development,
while ensuring accessibility to users [24-27].

Accessibility to key studies suggests that GIS and hierarchical multicriteria analysis alone may not
meet the precision needed for choosing locations for socio-cultural and environmental infrastructures.
It has been demonstrated that these tools are more suitable for recommending locations for green
space creation in city areas. Yet, no specific investigation using this methodology has been conducted
to create a suitability map for the sustainable development of green spaces in the Séme-Pod;ji District,
which includes a significant Ramsar site, number 1018, in Benin. Moreover, the district is integral
to the national development plans for robust green infrastructure projects. Therefore, it is crucial
to proactively identify areas that could be sustainably developed for future projects. This study was
launched to provide a practical and scientific foundation for multiple cities, aiming to define areas
appropriate for green space development and to incorporate these elements into the urban planning
of Séme-Podji District in Benin.
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2 Materials and Methods

2.1 Study Area

The Séme-Podji district, positioned in the Ouémé department to the southeast of Benin, lies along
the coast of the Atlantic Ocean. Geographically, it spans from 6°19'59” to 6°27'34” north latitude and
from 2°27'42” to 2°42'34" east longitude. It is bordered to the north by the districts of Porto-Novo,
Aguégués, S6-Ava, and Adjarra, to the south by the Atlantic Ocean, to the east by the Federal Republic
of Nigeria, and to the west by the Cotonou District. Sémeé-Podji district is divided into six subdivisions:
Agblangandan, Aholouyémé, Tohoue, Semeé-Podji, Djéregbé, and Ekpe, covering a total area of
250 km? (Fig. 1). The most recent census reported a population of 222,701, with 113,107 women [14].
The district is culturally diverse, home to the Défis, Xwla, and Seto groups, the latter of which share
cultural ties with the Gouns of the Porto-Novo region. The district’s climate is classified as Sudanese-
Guinean, featuring two dry and two rainy seasons, with an average temperature of 27°C and a high
humidity level. Annual rainfall averages 1100 mm, influenced by periodic coastal winds, making it
one of the wettest regions in southern Benin. The soil here is predominantly hydromorphic, shaped
by the leaching and sedimentation of the Benin coastal plain. The district’s extensive hydrographic
network includes the Atlantic Ocean, the Porto-Novo lagoon, the Ouémé river, and Lake Nokoué.
This region’s vegetation, part of the Guinean coastal phytogeographic sector, predominantly consists
of shrubs and underbrush, which are gradually diminishing due to expanding human settlements [28].
These biophysical attributes significantly impact the planning and persistence of urban green spaces,
the focus of this study.

2°30'0"E 2°35'0"E 2°40'0"F.
Porto-Novo
2 z
;L(_\' i N Aldjarr:l | ;-Q'
- ~
5 A 3
K=l K=
Aguégue
et
el
=
z S = B4
£ | £
5 AR
3 | &
?D = | ?D
2 | Aglangandan Sémé-Pod
3 s
N . ;
) | \ y I.fx'.qlmr‘f‘rﬁu‘{'.l*_'f reserve
1 ]
z - z
_‘2 . _  Atlantic oceatt | ‘_2
e 2730'0"E 2°35'0"E 2°40'0"E =
o .—\FRI('-\ LEGEND
' Secondary road [ Administrative border ~ DATA SOURCLS
—— Main road Wetland Topographic map,
= Classified forest Built up area Ir(l);d i‘ﬁi 2024
[ District area Water body -
0 1 2 4 [

Figure 1: Location of Benin in West Africa and Sémeé-Pod;ji district in Benin
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2.2 Data Collection for the ldentification for Suitable Green Spaces Areas

To determine the environmental and social factors influencing the establishment and sustain-
ability of green spaces in the Seme-Podji District, various sources of information were used. This
information takes into account the desirable environmental quality from existing situation and
greening standards. Moreover, the urban planning context such as public opinion and the description
of the physical characteristics in the study area are required.

For the greening standards information, they are obtained from literature reviews and refer to
spatial data. Their goal is to optimize their ecosystem services and minimize their negative impacts on
the environment [25].

The public opinions are required in terms of accessibility to green spaces [27], and was collected
from the investigations with many experts. In the form of a focus group, public opinions provide
information that are used to weight the factors. To collect experts’ opinions with accuracy, it is advised
that the number of participants varies between 4 and 12 [29]. In this study, we conducted the focus
group by subdistrict with various stakeholders, including six (6) residents familiar to the local green
spaces’ usage, two (2) environmental NGO officials, and two (2) members from local development
associations, totaling ten (10) participants per subdistrict, and 60 across all the six (6) subdistricts.
Stakeholders’ selection was based on their experience in promoting and managing the environment in
general and greening in particular, as well as their analytical capabilities.

To better describe the physical characteristics in the study area, the used data, their sources, and
their utility are presented as follows:

— Landsat OLI Image (2023) and the SRTM Digital Elevation Model (Shuttle Radar Topography
Mission, 2000): both obtained on USGS Website (United States Geological Studies; https:/
earthexplorer.usgs.gov), consulted from 15 December 2023 to 10 January 2024. the first type of
images is used for analyzing land use and critical zones as proximity to wetlands/flood zones
or urban centers. The second type of images is used for elevation and slope data crucial for
green space planning.

— obtained on

— Local road Network information: Essential for evaluating acces to main roads. It is obtained
from the Topographic map of Benin, Geographic Institute (IGN Benin, 2018).

— Public’s opinions collected from the field survey (Focus group, January 2024), to align green
space planning with population expectations, and ranking important criteria.

— Scientific literature, consulted between 30 November 2023, and 30 January 2024 from the
appropriate websites to provide main standards and expert viewpoints for establishing green
spaces.

2.3 Processing and Analysis of Site Suitability Data

Suitability analysis techniques in GIS are diverse; among these, the method of overlaying spatial
layers has proven to be quite significant [30]. First, this technique begins by defining the objective,
which is to facilitate the integration of sustainable green spaces into urban planning. Then, this
method involves determining the essential environmental factors whose integration can yield effective
outcomes for the set goals. These factors are evaluated using the Analytic Hierarchy Process (AHP)
to appreiate their relative importance. Subsequently, an overlay of these factors within GIS helps in
formulating a suitability map to guide the strategic development of green spaces. Following this, a
sampling involving 60 control points across the sub-district is conducted to validate the GIS-generated


https://earthexplorer.usgs.gov
https://earthexplorer.usgs.gov

RIG, 2024, vol.33 205

map by correlating these points with geographic coordinates on a GPS, and then verifying them
through field surveys.

2.3.1 Establishing Objectives for Identifying Suitable Green Space Sites

The primary goal is the sustainable development of green spaces, focusing on identifying areas
apt for the establishment of these spaces within urban environments in Sémeé-Podji District, Benin.

2.3.2 Elucidating the Key Factors for Effective Green Space Planning

To address the objectives effectively, a thorough review of the literature has been undertaken
to identify the vital factors enabling successful green space development. This review integrates
both environmental and social considerations into a hierarchical multicriteria analysis to select the
most pertinent factors [25,31,32]. These factors vary depending on the thematic focus and specific
characteristics of the study area, essential for accommodating green spaces [27]. This analysis typically
identifies several factors [25,3 1], which in this study included six primary elements scientifically selected
based on their relevance to local conditions and expert knowledge. These factors were the semiarid
conditions, land use patterns, elevation, slope, distance to major roads, separation from flood-prone
zones and water bodies, and proximity to urban hubs.

It is observed that urban areas and vegetative covers are preferred for green spaces, while marshy
areas and water bodies are less suitable due to their ecological sensitivity [20,33]. The topology of the
area shows a preference for low-slope regions, ideally situated on elevated terrains, as these conditions
favor the establishment and sustainability of green spaces [34—36]. Moreover, the accessibility of green
spaces is significantly influenced by their proximity to roads and urban centers, as these factors
enhance the usability and maintenance of these areas [37-39]. The same applies to urban centers, which
truly need green spaces to ensure the well-being of city dwellers. Conversely, a different assessment is
made to prioritize floodplains or marshy areas. Thus, the work of [34,40] have shown that floodplains
and marshes are less suitable for the installation of green spaces. Based on this reasoning, the six factors
selected for the case of Séme-Podji District are combined and overlaid to identify areas that meet the
ideal conditions for the development of green spaces.

2.3.3 Hierarchization and Standardization of Factors according to Criteria

To effectively differentiate areas based on suitability, it was necessary to standardize the data
for each selected factor according to established environmental criteria [41]. This process involved
classifying each factor into five suitability categories: very suitable, suitable, moderately suitable, less
suitable, and not suitable. This classification helped in transforming vector data into a raster format,
facilitating the reclassification and coding of each factor from 1 (least suitable) to 5 (most suitable).

2.3.4 Determining the Weight of Each Factor through the Analytic Hierarchy Process (AHP)

The evaluation of factor weights is a fundamental component of suitability analysis, generally
derived from a blend of tacit knowledge, personal experiences, and individual judgments [42]. In this
study, the weighting of the factors was performed using the Analytic Hierarchy Process (AHP) [43].
This involved a pairwise comparison of the criteria based on their relative importance to the established
objective, utilizing a scaling system outlined in [44]. The derived weights from these comparisons were
then used to verify the consistency of the significance attributed to each factor.

To implement this, a binary comparison matrix was constructed among the stakeholders to ensure
that the weights reflected a comprehensive view of the priorities. Indeed, the weights assigned to the
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factors are judgments derived from a good knowledge of the field by the respondents and the norms
for the installation of sustainable green spaces.

The consistency index (CI) is defined by the following equation:
Cl = (A\max —n)/(n —1) @8

where A max is the maximum eigenvalue of each factor in the matrix table 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 (R1I), is calculated to indicate the reliability of the matrix judgments.
Its value must be less than or equal to 0.1 to confirm the consistency of the matrix [44]. The consistency
ratio (CR) is defined by the equation:

CR = CI/RI (2)
where (CR) is the consistency ratio, and (RI) is the random index developed by [44].

2.3.5 Overlay of Factors by Weighting Summation for Suitability Map and Decision- Making in Planning

The final step in the analysis involved the weighted summation of factors using GIS tools. The
“Spatial Analysis Tool” extension in ArcMap was utilized to aggregate the weighted factors and
generate the suitability map for green space installation in the Séme-Podji District. This method is a
general modeling approach based on the equation for developing suitability maps [27,45]. The formula
used for this purpose was:

A = (Fi x pi) (3)

where A = Suitability for the installation of green spaces; Fi = Selected factor, and pi = Weight or
importance of the considered factor.

3 Results

This section describes the process and findings from identifying and prioritizing factors for
sustainable green space installation in Sémé-Podji District. It includes the selection and hierarchy of
criteria, mapping and reclassification of each factor, their weighted aggregation based on importance,
and the final analysis of the suitability map for green space installation.

3.1 Selection of Factors and Hierarchy of Criteria for Green Space Installation

An analysis of existing literature, spatial characteristics of the study area, and community feedback
culminated in the identification of six key factors essential for determining suitable green space sites.
These factors include land use, altitude, slopes, proximity to wetlands, accessibility to road networks,
and proximity to major urban centers. The criteria for hierarchy of each of these factors are presented
in Table 1.

The analysis of the Table | indicates that the most critical land use types for green space
development are urban areas, followed by vegetative formations and agricultural lands. Altitude data
show a general range from 0 to 21 m, with some areas falling below or exceeding this range. Slopes are
mostly within 0% to 20%, though some exceed this percentage. Proximity to wetlands is a significant
consideration, with a preference for locations at least 1000 m away. Accessibility within 300 m of road
networks and 500 m of urban centers is highly valued for enhancing the utility and frequency of green
space usage.
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Table 1: Description and hierarchization of the analysis criteria for determining suitable sites for green
spaces in the district of Seme-Podji

Factors Criteria description

Land use Urban center/  Vegetation Farmland and Wetland area  Water body
Agglomeration fallow land

Altitude (m) >21.0 14.1-21.0 7.1-14.0 0-7.0 <0

Slope (%) 0-5.0 5.1-10.0 10.1-15.0 15.1-20.0 >20.0

Proximity to flood >1000.0 750.1-1000.0  500.1-750.0  250.1-500.0  0-250.0

zones and bodies of

water (m)

Distance to main 0-300.0 300.1-600.0  600.1-900.0  900.1-1200.0  >1200.0

roads (m)

Proximity to urban 0-500.0 500.1-1000.0  1000.1-1500.0 1500.1-2000.0 >2000.0

centers/

Agglomerations (m)

Ranking 5 4 3 2 1

Assessment Very suitable  Suitable Moderately Slightly Unsuitable

suitable suitable

3.2 Maps of Factors Used for Identifying Suitable Sites for Green Space Installation in the
Municipality of Séemé-Podji

The land use status within the municipality is illustrated in Fig. 2a, showing current utilization,
while Fig. 2b categorizes land use types according to their suitability for green space development.
Altitude variations are detailed in Fig. 3a, ranging from —3 to 24 m, which help to identify different
terrain types. Suitable altitudes for green spaces, as shown in Fig. 3b, are between 5 and 24 m, where
urban and vegetative areas predominantly exist. Slope data, depicted in Fig. 4a, vary significantly
across the district, affecting both infrastructure stability and environmental flow. The associated
reclassification in Fig. 4b shows that most of the district features gentle slopes (0% to 5%), with steeper
areas being relatively rare. Wetland distribution is mapped in Fig. 5a, with a focus on floodplains and
water bodies mainly in the northern region. The suitability map in Fig. 5b suggests that areas over
500 m away from these wetlands are more favorable for green spaces due to lower flood risks. Road
accessibility is crucial for green space utility, as mapped in Fig. 6a. The reclassified map in Fig. 6b
indicates that green spaces within 300 to 900 m of roads are likely to be more frequented, aligning with
community preferences for easy access. Lastly, the distribution of urban centers is captured in Fig. 7a,
highlighting the south as a high-density area. Fig. 7b shows the reclassification based on proximity,
indicating that green spaces within 500 m of these centers are likely to see higher visitation, with interest
decreasing beyond 2000 m. All these figures are presented below.
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3.3 Weighting of Criteria Using the Analytic Hierarchy Process (AHP)

Stakeholder judgments on factors influencing green space installation in Séme-Podji were evalu-
ated using the Analytic Hierarchy Process (AHP), detailed in Table 2. This analysis revealed that land
use and altitude are the most influential factors, each assigned a weight of 21%. The factor representing
distance from wetlands was weighted at 18%, while proximity to roads and urban centers were equally
valued at 15% each. The slope factor was given a weight of 12%. The resulting consistency index of 0.04,
below the threshold of 0.1, confirms the coherence and reliability of these judgments for multicriteria
analysis. This framework ensures that the selected lands are optimally suited for sustainable green
space installation.

Table 2: Binary comparison and eigenvectors of factors for the analysis of determining suitable sites
for green spaces in the municipality of Séme-Podji

Criteria Land use Altitude Slope  Distance from Proximity to Proximity to
wetlands roads urban centers

Land use 0.21 0.21 0.21 0.21 0.21 0.21

Altitude 0.21 0.21 0.21 0.21 0.21 0.21

Slope 0.12 0.12 0.12 0.12 0.12 0.12

Distance from 0.18 0.18 0.18 0.18 0.18 0.18

wetlands

Proximity to roads  0.15 0.15 0.15 0.15 0.15 0.15

Proximity to urban  0.15 0.15 0.15 0.15 0.15 0.15

centers

Eigenvector (%) 21% 21% 12% 18% 15% 15%

3.4 Analysis of the Suitability Map for Decision-Making in Planning

The suitability map, illustrated in Fig. &, categorizes Séme-Podji district’s territory based on green
space viability. Approximately 44.77% of the land is classified as highly suitable, primarily within
densely populated and moderate-altitude areas. Suitable zones, making up 20.88% of the territory, are
largely around urban centers. Less suitable zones account for 10.75% of the land, generally found on
the fringes of more favorable areas. Moderately favorable and unfavorable zones comprise 10.64% and
12.96% of the district, respectively. Field verifications confirm that areas identified as highly suitable
are correctly located within or near urban centers, validating the map’s effectiveness in guiding urban
green space planning.

4 Discussion

The pursuit of precision in decision-making based on coherent reasoning is increasingly adopted
by development stakeholders. Among the methods used for this purpose, multicriteria analysis is often
requested due to the quantification of the level of the resulting judgements [32,46]. In the field of
planning, the multicriteria hierarchy approach is often coupled with Geographic Information Systems
(GIS) for more precise in reasoning [19,31,47]. This is what the present study attempted to do by
combining the main factors to develop a suitability map for the establishment of green spaces in the
municipality of Sémé-Podji. This is a hybrid technique [22] that overlays in a GIS, the weighted spatial
layers, considered as determining factors in the creation of a suitability map [30].



RIG, 2024, vol.33 215

2032l0“E 2040?0"E
g Porto-Novo . %
S N Adjarra L2
> &
= =
=
&
m
9
Z = 2
5 | ©
X 3
° &
Atlantic ocean
LEGEND. 20 2°400"E
i = DATA SOURCES
— Landsat image, Dec 2023
| Modcrately suitable Field wor_k. 2024
I Suitable IGN Benin, 2018
| eeeeess I
I Highly suitable by > x ; m

Figure 8: Suitable areas map for urban green spaces in Séme-Podji district

Analysis revealed that flood-prone zones and water bodies are unsuitable for the development of
green spaces, while agricultural lands show moderate suitability, corroborating studies [34,40] that have
identified flood-prone zones and water bodies as less favorable. Urban regions and areas with dense
vegetation emerged as the most suitable locations for these initiatives. Observations on the ground,
supported by existing literature [35], indicate that the district’s terrain is predominantly flat or mildly
sloping in residential areas, thus providing optimal conditions for the creation of green spaces. The
topographic analysis of Séme-Podji displayed predominantly low slopes (0% to 5%), encompassing
nearly the entire district, suggesting broad suitability for green space development [20,36].

It has been noted that the assigned weights to the six key factors play a significant role in shaping
the distribution of potential green space sites within Sémé-Podji. Further analysis using eigenvectors
from the pairwise comparison of these factor weights revealed varying levels of importance [48]. The
suitability map derived from this analysis shows that optimal locations for green spaces are typically
in areas with low slopes and existing settlements. Approximately 65.65% of the district’s land has been
identified as highly or moderately suitable, presenting opportunities for local developers to engage in
sustainable urban planning. Despite this potential, the current scarcity of public green spaces signals
a lack of prioritization by policymakers [12]. The outcomes of this study thus affirm the efficacy of
this analytical approach in providing dependable data to decision-makers for potential green space
projects [25]. To enhance decision-making, it is crucial to consider additional planning factors, such as
the availability of land, subdivision plans, and administrative reserves [49]. These factors are essential
for refining site selections to improve the urban quality of life for residents [10]. Another implication
of this study is that it fits well with the greening program underway in the geographical area of Grand-
Nokoué, in which the district of Séme-Podji is included. This program, which plans to promote not
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only natural spaces but also to install urban green spaces for recreation and attractiveness [50], will
undoubtedly be able to use the results of this study for sustainable greening site choices. Finally, the
suitability map offers the possibility of a rational use of space in the district of Séme-Podji, which helps
to reduce social inequalities related to the accessibility of infrastructures in urban areas [51].

To achieve these results, the Saaty prioritization scale [43] played a key role. It is served as the basis
for the binary comparison of the criteria for ranking each factor. This method has been used in various
fields with success [23,52], and more specifically in the field of green space planning [27]. Indeed, the
judgment of stakeholders can be subjective on a given subject. But to minimize these subjectivities,
an evaluation of inconsistencies is made on the arguments used in the choice of factors and criteria
by the different actors [53,54]. In the case of this study, it involved using the judgment of individuals
who participated in the focus group to weigh the six determining factors in identifying sites suitable
for green spaces in the municipality of Séme-Podji. This allowed to realize the necessity of considering
them as an environmental requirement and as criteria for the population’s accessibility to green spaces
[55,56]. Hence the importance of seeking coherence in the criteria for choosing green space installation
sites [25]. The advantages of this analytical approach are its robustness and flexibility [57]. This allows
it to be replicated in different socio-environmental contexts and on larger territories to objectively
identify suitable spaces for the implementation of sustainable development projects.

The main limitation of this study lies in the number of factors used in the multicriteria analysis.
Indeed, these factors could have been extended to others such as cadastral plan to further refine the
results. Because, more the number of factors increases, better is the analysis [32]. Moreover, the lack of
standard for the qualification of certain prioritization criteria, which requires relying on the judgment
of the stakeholders.

5 Conclusion

This comprehensive study successfully delineated areas within the district of Sémé-Podji that
are optimally suited for the development of green spaces, employing a sophisticated multicriteria
approach that integrates Geographic Information Systems (GIS) and the Analytic Hierarchy Process
(AHP). Leveraging a set of realistically chosen criteria, the applied methodology adeptly weighted and
amalgamated six pivotal factors, capturing the unique environmental and socio-cultural characteristics
of the study area, guided by expert judgments.

The generation of a detailed suitability map is a significant outcome of this study, showcasing
that an impressive expanse, exceeding 65% of Séme-Podji’s area, holds potential for green space
development. It’s noteworthy that, amidst the diversity of factors considered, aspects such as land use,
altitude, and proximity to wetlands emerged as critical priorities. This prioritization aligns seamlessly
with both the stringent standards governing green space development and the distinctive socio-cultural
landscape of Seme-Podji.

The methodological rigor and the coherent framework adopted for stakeholder decision-making
underscore the study’s capacity to inform and shape sustainable urban development strategies within
the municipality. By revealing extensive and previously underrecognized opportunities for green space
development, this research not only contributes to enhancing urban sustainability but also to fostering
healthier and more resilient communities in Séme-Podji.

Furthermore, the adaptability and scalability of the employed methodological approach offer
a valuable blueprint for broader application across larger geographic expanses. This adaptability
ensures that the approach can be tailored to meet the diverse stakeholder needs of development and
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decision-makers across various contexts, thereby facilitating more informed, strategic planning and
implementation of territorial development initiatives.

In essence, this study not only underscores the tangible benefits of integrating technical precision
with local knowledge in urban planning but also highlights the critical role of green spaces in the
socio-environmental fabric of urban communities. It sets a precedent for future research and planning
efforts, aiming at the holistic, sustainable development of urban territories.
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