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Abstract

The biodiversity-rich primary forest of Cote d’Ivoire has been substantially
converted into a mosaic of secondary forests, cash and lumber plantations,
food crops, and timber plantations, food crops, and wasteland. Deforestation
started even before independence but has increased dramatically in the last
three decades, resulting in the loss of most of the country’s biodiversity. It is
essential to have information about the condition of the country’s natural re-
sources following many human pressures. This research aimed to examine
the Cote d’Ivoire Phytogeographical zones to understand the state of the
wood’s ad wildlife in 2020 about the anthropic pressure on the whole Ivorian
land. The Land-Use Planner approach has been used as a tool for creating a
model for preserving biodiversity. There are 15 endangered tree species rec-
ognized, five each phytogeographical zone. Buffaloes are seen and distributed
in the West and north of Cote d’Ivoire, duikers are observed in nearly all
phytogeographical zones, elephants are observed in the West and North. At
the same time, harnessed guibs are observed and dispersed across the nation,
according to the findings. In terms of endangered tree species, the most fre-
quent endangered trees species in the country’s south are Strombosia pustu-
lata (6.2%), Diospyros mannii (5.1%), Protomegabaria stapfiana (3.7%), Mu-
sanga cecropiodes (3.6%), and Xylopia quintasii (3.2%). In the Middle Tec-
tona grandis accounts for (11.8%), Nesogordonia papaverifera accounts for
(4.2%), Cedrela odorata accounts for (3.7%), and Gmelia Arborea accounts
for (2.8%). In the North, Isoberlinia doka accounts for (10.3%), Upaca togoe-
nisis accounts for 8.9%, Anogeisssus leicarpa accounts for (5.1%), Pterocar-
pus erinaceus accounts for (4.6%), and Pericopsis laxiflora accounts for
(3.9%). In reforested woods, the volume of merchantable wood timber of the

DOI: 10.4236/0je.2021.1112052 Dec. 30, 2021 870

Open Journal of Ecology


https://www.scirp.org/journal/oje
https://doi.org/10.4236/oje.2021.1112052
https://www.scirp.org/
https://doi.org/10.4236/oje.2021.1112052
http://creativecommons.org/licenses/by/4.0/

C.J. A. Kouassi et al.

P1, P2, and P3 categories per hectare is more significant than in wild forests.
We find that biodiversity is severely endangered. Endemic species have de-
creased due to human activities like agriculture and logging, which are the
root causes of deforestation and animal and plant biodiversity loss.

Keywords

Endemic Species, Deforestation, Cote d’Ivoire, Land-Use Planner,
Phytography

1. Introduction

Forests, because of their ecological resources, play a vital role in human exis-
tence. Several international conferences of various organizations are focused on
the preservation on the preservation and protection of its biodiversity [1]-[6].
Forests provide indirect benefits by helping to sustain and control biophysical
components of the ecosystem, such as climate and water [7] [8] [9] [10]. Tropi-
cal forest ecosystems are globally recognized for their benefits and services to
humans [11]-[17]. The resilience of these ecosystems and the sustainability of
the products and services they offer are significant concerns in the context of
global change and the climate component [18] [19]. Forests, in particular, have
played an essential role in the biogeochemical control of the carbon and water
cycles, the supply of wood and non-wood forest products, and the provision of
cultural and customary services through Africa [20]. The resilience of these eco-
systems and the sustainability of the products and services they offer are signifi-
cant concerns in the context of global change and the climate component [19].
Forest plays a vital part in human existence due to its ecological resources.
Forests assist in sustaining and controlling the ecosystem’s biophysical features,
such as climate and water, as co-benefits. Forests in Cote d’Ivoire, especially in
rural regions, offer numerous essential services to preserve rural livelihoods and
lifestyles. According to the country’s official website, the most recent forest in-
ventory in Cote d’Ivoire was conducted in 1978 in the country’s southern area.
Since then, the government has worked hard to establish a sustainable balance
between forest and agricultural production and the maintenance or restoration
of ecosystem services on which both sectors rely while also maintaining or im-
proving the environment. In addition, it has committed to reducing greenhouse
gas emissions and maintaining a forest cover covering at least 20% of the coun-
try’s land area by 2020, both of which are ambitious goals. Even though it must
satisfy the rising demand for timber and service wood (for national and regional
markets), it must also meet an increasing need for firewood and charcoal, which
is particularly essential in a dry region with limited wood output. Forest cover
must be restored due to this combined environmental and economic problem,
with the first step being the restoration of classified forests. Because of this, co-

coa plantations and other crops would have to be destroyed, presenting a signif-
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icant social and political risk to the local communities [21]. In particular, the
adoption of agroforestry methods and the development of cash and food crop
production will help to reduce these emissions, among other things. The adop-
tion of agricultural forestry and environmental policies by the Ivorian govern-
ment will help to address these problems. It is one of the foundations for imple-
menting the country’s plan to use the research results, which shows the state of
forests and wildlife in 2020 about human pressure on the whole Ivorian territo-
ry, to implement its plan. Like Latin America and the Caribbean, the Pacific, and
Africa, Cote d’Ivoire has many tropical forest resources available to the global
community [12] [22] [23] [24] [25] [26]. Despite the political effort to preserve
and restore these forests, we are worried about the continuing depletion of forest
resources in general and the depletion of state-protected forests in particular
[27] [28].

According to the [28] [29], the yearly deforestation rate of tropical forests re-
mains exceptionally high in Africa: 0.62% (4,040,000 ha) and 0.51% (4,483,000
ha) in Latin America and the Caribbean [29], whereas Europe and Asia have wit-
nessed an increase in forest cover. This seems to be a contradiction. Forest pro-
vides numerous benefits and services to humanity [30] [31] [32] [33] [34]. They
are, in fact, the foundation for biodiversity conservation and condition the exis-
tence of animal, plant species and solve the climate crisis [35]-[43]. Despite their
significance, human pressure on forest resources is now a danger to the long-term
viability of the products and services they offer [44] [45] [46] [47]. The establish-
ment of protected areas in Cote d’Ivoire, like in other French-speaking African
nations such as the Central Africa Republic, Cameroon, Congo Brazzaville, and
Gabon, was done by the French government before the country’s independence
in 1960 [48]. The colonial administration’s goals in creating all of the forest re-
serves of the “forest domain” were to avoid deforestation in the nation, establish
a sizeable classified area, preserve and enhance this domain, and form vegetal
climatic barriers [49]. These state-protected areas are currently utilized as biodi-
versity conservation sites and storage facilities for goods and services for the
benefit of the local population [32] [48] [50].

However, due to rapid population growth, widespread agricultural, and high
demand for wood, there is a rising demand for agricultural land and increased
cultivated land prices [51] [52] [53] [54]. Hundreds of hectares of Ivorian forest
are destroyed each year due to human activities in the nation [55] [56] [57]. The
rate of deforestation is believed to be over 90%, putting Cote d’Ivoire at the top
of the list of tropical African nationals experiencing a decrease in forest areas
[58] [59] [60] [61]. Deforestation is usually caused by farmers removing land for
farming. To a lesser degree, it is also related to the growth of agro-industrial
crops and logging [62].

According to the United Nations Development Program, this places Cote d’Ivoire
among the countries with the highest deforestation rates [63] [64]. According to
the World Resources Institute, the dense rainforest fell from 16 million hectares
at the end of the eighteenth century [65] to 9 million hectares in 1965 and then
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to 2.7 million hectares in 2014 [66]. According to the report, agricultural fronts
in Cote d’Ivoire do not spare any plant formation, whether protected (in a pro-
tected area) or not, showing the severity of the country’s pressure on forest re-
sources. Over the last decade, the United Nation Program for ecological restau-
ration has encouraged countries to develop strategic plans for ecosystem protec-
tion and conservation to ensure ecosystem services to local populations while
mitigating the effects of global warming

(https://www.decadeonrestoration.org/). As a result, the designated forest of

Cote d’Ivoire is based on data from the socioeconomic survey and data on ani-
mal and plant biodiversity to precisely know the state of forest resources in 2020

and build a model of preservation and conservation biodiversity.

2. Materials and Methods
2.1. Study Area

Cote d’Ivoire is a West African nation and African Union Member. It is
bounded to the North by Mali and Burkina Faso, to the West by Liberia and
Guinea, to the East by Ghana, and to the South by the Atlantic Ocean. In
2004, the population was protected to 22,671,331 people. Cote d’Ivoire’s territo-
ry is located between 5° and 10 ° north latitude, about 400 kilometers from the
equator on its southern boundaries and approximately 14,00 kilometers from the

Tropic of Cancer on its northern borders (Figure 1). The climate is usually hot
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Figure 1. Study area: (a) African map; (b) Cote d’Ivoire map with different phytogeographic area.
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and humid and therefore falls between equatorial and tropical. It is equatorial
near the coastlines and semi-arid in the far north. On average, temperatures
hover around 28°C. There are two major climatic zones: equatorial climate and
tropical savannah climate, which is mostly dry.

The brief dry season lasts from August through September. May to July is the
wet season, while October to November is the short season. Tropical humid sa-
vannah climate is found in the southern forest zone and the southern savannah
area. In the center of the nation, temperatures vary from 14°C to 33°C, with
humidity ranging from 60% to 70% and an annual rainfall of 1200 mm®. Cote’
Ivoire is a low-lying nation. The vast majority of the terrain is made up of pla-
teaus and plains. The western portion of the country, which is hilly, has a few
elevations over a thousand meters (Mount Nimba reaches 1752 m). Aside from
this area, elevations typically range between 100 and 350 m. the main characte-
ristic of these plateaus is ferruginous armor stone, which is visible on the surface
in the form of rust-colored slabs but is occasionally obscured by sand, gravel, or

more delicate materials.

2.2. Management, Conservation, and Preservation Model

The Land-use Planner is a dynamic economic tool that may inform land-use
planning procedures [67] [68] [69]. It assists stakeholders in developing parti-
cipative and straightforward land-use scenarios, comparing social, economic,
and environmental effects, and estimating the costs and benefits of policy choic-
es [70] [71]. Informs land-use decisions at the jurisdictional level and may assist
a particular area or supply chain in migrating to deforestation-free commodities
production [72] [73]. It is a critical instrument for tackling the causes of defore-
station and degradation, such as shifting agriculture and land insecurity, logging,
and so on [74] [75].

To aid in the choice of development alternatives, a modeling tool called
“Land-Use Planner” has been created for land use planning and the construction
of an ecological network (Figure 2). This application allows for the simulation of
various planning alternatives and evaluating the related cost and benefits to
choosing the best solutions. The other options are based on the recognized direct
and indirect causes of deforestation and forest degradation in Cote d’Ivoire.
Agriculture, the primary economic driver (cocoa (world’s largest producer), ca-
shew nuts (world’s seventh-largest producer), coffee, palm oil, Mango, Pineap-
ple, dessert banana, cotton, cola, and so on), has been the primary driver of de-
forestation for the past 25 years. Industrial logging and custom sawing are cha-
racterized by a shortage of resources, resulting in unapproved diameter wood;
illegal artisanal logging, which is on the rise. Wood energy, charcoal, which is,
therefore, the primary source of household cooking energy (firewood dominates
in rural regions; charcoal dominates in urban areas), is a significant economic
sector practiced mainly in the informal sector, and animal poaching primary

source of protein in rural areas.
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Figure 2. Methodology Study workflow.

2.2.1. Fauna Data
In 2019, the animal and forests resources data were collected throughout Cote

d’Ivoire, particularly in parks and reserves (https://eauxetforets.gouv.ci/). For

animals, 76 species of mammals, 18 species of bovids, and 15 species of primates

have been collected.

2.2.2. Socioeconomic Data

Regarding socioeconomic data, 1767 people were interviewed, 65% living inside
forests and 35% living in rural regions (Table 1). According to the, 45% were
Ivorian (indigenous people), 18% were allochthonous, and 33% were other allo-
genic.

Table 2 shows the crops produced in designated forests and rural areas. We
can see that cocoa is the main crop at 71%, followed by cashew at 16%, which
varies from a rural region. Furthermore, fruit tree cultivation happened in many
classified forests, with 68% occurring in forest regions, 50% occurring in rural

areas, and 61% occurring overall.

2.2.3. Forests Data

During the sample selection, 1366 sample units were, and measurements were
collected on 306,377 trees with diameters of 10 cm, 7412 regeneration stems, and
29,203 dead trees and stumps.

2.3. Abundant Endemic Tree Species

Equation (1) was used to calculate species abundance in the Southern, Central,
and Northern agroecology in 2020.

Number of stems per ha of Specie(i)
Total number of stems

(1)

Species density By area (%) =
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Table 1. Distribution of population categories in Cote d’Ivoire
(https://eauxetforets.gouv.ci/).

Inside the classified forests Percentage Rural area Percentage
Allogenic 50% Autochthons 76%
Autochthons 28% Allogenic 13%
Allochthones 22% Allochthones 11%

Table 2. Percentage of respondents reporting growing one of the five perennial crops
(https://eauxetforets.gouv.ci/).

Inside the classified forests Percentage (%) Rural Area Percentage (%)
Cocoa 71 Cashew 59
Cashew 16 Cocoa 25
Hevea 8 Hevea 11
Coffee 4 Oil Palm 4
Oil palm 1 Coffee 1
3. Results

The following species are prevalent in the forests of Cote d’Ivoire: Harnessed
Guibs drum in hand. Three species account for more than 40% of the observa-
tions in the ecologies: the harnessed Gui, the hare, and the Aulocode. African
atherure, Giant porcupine, Warthog, Bushpig, and large-billed touraco are
among the region’s most common and well-documented animals. Maxwell’s and
red-sided duikers, as well as the yellow-backed duiker, are among them. Buffa-
loes, chimpanzees, and Elephants are among the rarest species that can only be
found in national parks and other protected areas. There are only Pygmy
Hippopotamuses in the world, and they may be found at Tai National Park.
There are 22 wholly protected species and 34 species on the IUCN red list, in-
cluding five critically endangered species (e.g., Armoured crocodile, Panther,
Cercopithecus Diana, and Magistraste, Chimpanzees) and nine endangered
species. Figure 3 depicts maps of animal species sightings throughout the re-
gion. It focuses on the significant ecological settings where animal species may
be found.

3.1. Ecological Area

According to the information gathered from the research, most thick forests in
Cote d’Ivoire are concentrated in the rainforest and mountain sectors, covering
517,000 hectares. Indeed, protected areas account for 88% of these forests, with
classed forests accounting for a little more than 10% of the total, particularly
Cavally in the West, Mabi and Yaya Forest in the East. They serve as a storage
facility for biomass as well as plant and animal biodiversity. Table 3 depicts the

total distribution of forest in Cote d’Ivoire.
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(d)Elephant (e) Guibs Harnesses

Figure 3. Spatial distribution of animal species (a) Buffaloes; (b) Duiker; (c) Chimpanzees; (d) Elephants; (e) Guibs Harnesses
(https://eauxetforets.gouv.ci/).

Table 3. Total distribution of forest in Cote d’Ivoire in hectare.

Natural . Classified Protected Rural Total
Ecosystem Reforestation
forests forests areas area (ha)
Hectares
(ha) 2,880,490 92,340 558,030 674,500 1,740,300 5,393,210
a

The secondary forest comprises a wide range of different facies that vary from
moderately to highly degraded by logging, partly cleared, regenerated after re-
moving, etc. The total area of secondary forest forests is 523,000 hectares. They
are often severely degraded in classified forests, but they include an abundance
of regeneration of exploitable species, making them appealing for logging.

Almost 80% of open forests in the sub-Sudanese and Sudanese sectors are ru-
ral; they represent 1,194,000 ha. They are underutilized for wood and are under
danger from agricultural clearance of specific crops such as cashew nuts and
cotton.

Along the river, one-thirds are in the sub-Sudanese and Sudanese sectors.

DOI: 10.4236/0je.2021.1112052 877 Open Journal of Ecology


https://doi.org/10.4236/oje.2021.1112052
https://eauxetforets.gouv.ci/

C. ). A. Kouassi et al.

More than 80% of them are situated in rural areas and spanning 302,200 hec-
tares. They serve as plant biodiversity reservoirs and reservoirs and natural wild-
life corridors.

They result from the degradation of open forests; the wooded savannah is
enclosed between and crossed by forest galleries. It represents 344,300 ha.
The densest (13%) are considered to be a forest. More than 96% is in the
sub-Sudanese and Sudanese area. Almost 57% are in rural areas. Like the
open forest, they are increasingly threatened by agricultural clearing (Ca-

shew, Cotton).

3.2. Exploitable Timber Volume of Marketable Species
Marketable Timber (Quality A: 8 =2 50 cm;
Quality B: 8 2 40 cm)

The amount of commercial wood species is shown in Table 4 and Table 5. Table
4 indicates that species from the reforested mountain and mesophilic forests are
more marketable than those from the sector (Ombrophilic + Mountain + Meso-
philic) in the natural forest 19 trees/hectare is much lower than in reforested re-
gions 47 trees/hectare (Table 5). The same is true for categories P1 and P2 (14
trees/hectare) for the natural forest versus (46 trees/hectare), as well as for the bar-
rel volume of category P1 and P2 (95 trees/hectare) versus (110 trees/hectare); ex-
cept for the barrel volume (16 trees/hectare) for the natural forest of category P1,
P2, and P3, where the total number of barrel volume of the natural forest is more
significant than that reforested forest. We can see from the balance sheet that has

been a considerable loss of trees.

Table 4. Volume of harvestable timber of marketable species &> 50 cm in natural forest
(https://eauxetforets.gouv.ci/).

Category P1, P2 et Category P1 et
P3- 6250 cm P2-6>50cm

Number  Barrel volume Number Barrel volume
Natural forest

trees/ha (m3/ha) trees/ha (m3/ha)
Ombrophilic Mountain 9 57 5 39
Mesophilic 10 59 9 56

Table 5. Volume of harvestable timber of marketable species & > 40 cm in reforestation
forest (https://eauxetforets.gouv.ci/).

Category P1, P2 Category P1, P2
et P3- 6240 cm et P3- 240 cm
Reforestati Number  Barrel volume Number Barrel volume
eforestation
trees/ha (m>/ha) trees/ha (m>/ha)
Ombrophilic Mountain 27 65 26 62
Mesophilic 20 48 20 48
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The density estimate of endemic tree species abundance diminishes in Cote
d’Ivoire’s northern, middle, and southern phytogeographic zones. Figures 4-6
demonstrate that the most prevalent species in each agroecology do not sur-
pass 12%. Gmelia Arborea (2.8%, Figure 4) is the least dominant species in the
country’s central region, followed by Pericopsis laxiflora (3.9%, Figure 5) in
the south, and lastly, Xylopis Quintas (3.2 % Figure 6) in the northern agroe-
cology.

Figure 7 depicts a medium and long-term plan for integrated management to
address the causes of deforestation and forest degradation through integrated
landscape management of forest systems and the avoidance of ecological disas-
ters.

The data show the time series of average annual maximum temperatures and
yearly rainfall reported at meteorological stations in the northern (Ferkessédou-
gou), central (Bouake), western (Man), and southern (Abidjan) regions from
1980 to 2020 (http://app.climateengine.com/).

According to the variation in precipitation in the southern, central, and
western parts of the country, where the bulk of the forests are located, exceeds
1500 kilometers each year. An average monthly rainfall variance of more than

1500 mm between 2015 and 2020 indicates that these areas regularly get an

Most abundant endemic species in Center

Gmelina arborea D 2.8
Ceiba pentadra (D 3.2
Cedrela odorata TN 3.7
Nesogordonia papaverifera Y 4.2
Tectona grandis I 11.8

species

0 2 4 6 8 10 12
percentage

Figure 4. The abundance of endemic species in the agroecology in Center of Cote

d’TIvoire.
Most abundant endemic species in North
pericopsis laxiflora J 3.9

2 Pterocarpus erinaceus )46

'S Anogeissus leiocarpa )51

o

m Uapaca togoensis ) 8.9

Isoberlinia doka ) 10.3
0 2 4 6 8 10 12
Percentge

Figure 5. The abundance of endemic species in the agroecology in North of Cote d’Ivoire.
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Most abundant species in South

Xylopia quintasii I 3.2
Musanga cecropiodes TN 3.6
Protomegabaria stapfiana I 37
Diospyros mannii A 51
Strombosia pustulata T 6.2

Species

0 1 2 3 4 5 6 7

Percentage

Figure 6. The abundance of endemic species in the agroecology in South of Cote d’Ivoire.

DEFORESTATION AND FOREST DEGRADATION

Weak forest

Timber

INTEGRATED FOREST LANDSCAPE MANAGEMENT

Home energy

Community reforestation

development

Development of tree areas
Land use planning
Improving forest
sovernance
Agroforest with food
Forest conservation crops

Creation of shrub hedges

Sustainable agriculture

and productive change

Figure 7. Development of an integrated management theory of deforestation engine [76].

abundance of rainfall due to their location in a humid forest zone. The average

maximum temperature observed, on the other hand, is 21.8°C, with the most
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significant temperature happening in the year 2019. This is entirely normal giv-
en the region’s high humidity and steep terrain. In contrast to the other north-
ern, central, and southern areas where rainfall is plentiful, the temperature in the
center (Bouake) and south (Abidjan) is above 32°C, while the temperature in the
north (Ferkessédougou) is over 34°C, making cash crops unsuitable for devel-

opment.

4. Discussion

The expansion of agricultural plantations in the study region has been followed
by immigration, which has resulted in a demographic shift. This is explained by
the result of this concentration of the population in the rural areas is a high de-
mand for accessible land (designated forests and parks) since the populations
questioned are mostly agricultural. The large proportion of rural people living
on the edges of classified forests and in the interior is mirrored in the fact that
these farmers seek land suitable for cocoa production (71% cultivate in classified
forests). The presence of these groups (indigenous, non-indigenous) in these ca-
tegorized woods has resulted in the infiltrating of people engaging in two kinds
of socioeconomic activity: agricultural operations and forestry activities. The in-
filtrator’s agricultural operations inside the designated forest include cash crops
and food crops (Table 2). Several types of procedures are carried out in catego-
rized forests, including the production of charcoal and the harvesting of wood
and non-wood forest products. These have hanged the vegetation pattern of
most classed forests in the country’s West, converting them to huge plantation
crops and contributing to the extinction of indigenous species.

However, due to current population pressures and technological advance-
ments, human activities in the environment have grown increasingly significant
due to unsustainable land-use practices. Today, the natural forests of Cote
d’Ivoire are estimated to be 2,800,490 hectares which seems disastrous owing to
the development of cash cropland (Table 3). Despite 9340 hectares of restora-
tion/reforestation efforts (Table 3), the balance remains uneven, particularly
since people continue to besiege classified forests in violation of the law and the
effects of agricultural and wood exploitation (Tables 3-5).

Indeed, human activities have altered animal and plant populations, resulting
in effects on land-use patterns (forestry, agriculture, mining, and so on) that
have significantly shaped the Ivorian natural environment. Their intensification
has resulted in the simplicity or destruction of habitats, with one of the most se-
vere effects being the loss of species and, as a result, the alteration of plant
groups (Gmelia Arborea, Ceiba Pentandra, Muanga Cecropiodes) or animal (Ar-
moured Crocodile, Panther Cercorpithecus Diana, Pygmy Hippopotamuses, Ma-
gistrate, and Chimpanzees Colobus) thus, illicit logging, particularly in Ivorian
forest areas, and the accompanying illegal wood traffic (Table 4 and Table 5)
contribute to forest degradation and biological wealth depletion. This discoverer

of illicit wood exploitation may be attributed to inadequate forestry sector go-
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vernance. This dramatic loss and decrease of plant species and the vegetative
cover impact the habitats of some animal species, making them vulnerable to
poaching. The conservation of Ivorian woods must be considered a communal
obligation to preserve an ecological balance for sustainable development, given
the different global environmental and other concerns.

Furthermore, we observe that agriculture and logging are primarily responsi-
ble for the extinction of Ivorian biodiversity. Approximately 6.7% of rural fo-
rests, or 1,740,300 hectares, have been converted to agricultural land, while hun-
dreds of wood trees are harvested in the rainforest, mountain, and mesophilic
sectors. The expansion of cash crops in most classed forests, combined with poor
agricultural yield, has encouraged rural people to violate forest protection regu-
lations and live there. Cote d’Ivoire has lost a significant portion of its biodiver-
sity due to the development of village plantation agriculture due to the consi-
derable rise in surface area. From a socioeconomic standpoint, economic attrac-
tion, especially the worldwide price of agricultural commodities, is the most
critical indirect influence in deforestation for all socio-professional groups. In
addition to the overall growth rate of the Ivorian population (2.55% per year,
which equates to a population doubling over the past 30 years).

Due to particular migration, the country’s forest areas have seen more signifi-
cant demographic growth considerably [77] due to specific migration. These
migratory patterns, along with the quest for land suitable for subsistence pro-
duction (cocoa, coffee) in classed forests and rural areas (Table 2), have depleted
most of the resource base. The proportion of wood species found in the South-
ern, Central, and Northern agroecology does not surpass 15% (Figures 4-6).
This issue is shown by the country’s cocoa and palm output, the low degree of
agricultural intensification, and therefore productivity, leading to more natural
forests. The respondents emphasized the poor fertility of soils outside of the for-
est. The main reasons that encouraged farmers were favorable meteorological
circumstances, such as abundant rainfall and temperatures conducive to the
growth of cash crops, particularly in the forest west [78]. However, although
these reasons were rarely respondents, it is worth mentioning that the effect of
climate change in Cote d’Ivoire, through reduced rainfall in the savannah and
dry zones, has resulted in lower yields, causing people to move to the fertile re-
gions of thick forests. Non-natives, leading farmers, have moved in the forest
heritage due to a significant wave of population movement from the West Afri-
can sub-region of the Economic Community of West African States (ECOWAS)
and are blamed for the deterioration of the classed forests. The significant num-
ber of families living in classified forests, with 50% of allogenic out of 1767 indi-
viduals questioned confirming owning cocoa plantations in the woods, demon-
strates that they are primarily responsible for conversion. In truth, this is justi-
fied because, since the depletion of the Ivorian forest massif and the soil degra-
dation in some areas of the nation, especially the Center and East, migrants have

gradually opened up the Western front. First, the Center-Western (the 1950s
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and 1960s), then the South-West (1970s and 1980s), and lastly the West (1980s),
resulting in immigration rates of 35% and 43% of the former South-Western
Forest areas populations in 2001 [79].

The presence of these tribes in the classified forests (Allogenic: 50%, Autoch-
thons: 28%, Allochthons: 22%) has considerably reduced Cote d’Ivoire’s biolog-
ical resources. The presence of these populations in the classified forests can be
explained by their search for land suitable for export crops such as coffee and
cocoa, as their places of origin, which are often arid savannah areas (Burkina,
Mali), did not allow them to grow these types of crops. This proportion may also
be explained by the 2002 crisis, which occupied the country’s north and a por-
tion of its center. This resulted in the relocation of many families in search of a
haven. As a result of being welcomed by their brothers residing on the edges of
the classified woods, these people used the crisis to penetrate the majority of the
classified forest region. During the crisis period (2002-2011), the absence of secu-
rity agents from the “Société de Developpement des Forets” (SODEFOR) in
charge of forest protection was noticed. The presence of infiltrating non-nationals
is mainly made up of nationals from the neighboring nation.

The ethnic group “Gouro and Gagou” makes up infiltrating indigenous people
[80]. The reason that these groups are rare in the forest is explained by the that
they own all of the arable lands in the rural region. On the other hand, popula-
tion growth happens along with other phenomena of rural economic develop-
ment, increasing the pressure on deforestation since more land cleared can sus-
tain a more significant population. As a result, an unending rise in population
has resulted in the extinction of forests. The opening of these fronts, along with
the loss of wildlife habitats, has had a significant impact on the Pygmy hippo,
Armoured crocodile, Panther, Cercopithecus Diana, Magpie colobus, and Chim-
panzees. This is the reason for the decline of endangered tree species.

Figure 8 depicts a model for preserving and restoring an ecological network
to address ecological fragmentation in Cote d’Ivoire forest ecosystems. The goal
is to encourage ecological and landscape linkages to maintain or establish ties
between places of high biological value, thus promoting exchanges between an-
imal and plant populations by creating an ecological network. This network is
concerned with both forest conservation and forest cover restoration. This eco-
logical network is built in two stages: 1) identifying and prioritizing sites of high
ecological value (remarkable ecosystem such as protected areas, rare and endan-
gered animal and plant species, and ecological potential); and 2) identifying
ecological corridors to conserve, restore, or recreate between these sites. The
idea is to connect biodiversity reservoirs from one region to another by increas-
ing connectivity, ie., the quality of the habitats traversed and the corridor’s
breadth, length, and sinuosity. This approach may aid in the preservation and
protection of vulnerable habitats.

These findings indicate that the country’s natural forest resources have been

overexploited, resulting in the poverty, weakening, and loss of rural forest settings.
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Figure 8. Ecology construction for the preservation and conservation of biodiversity [76].

Because of the rapid reduction in forest cover from 16 million to 2.5 million fo-
rests by 2020, intensive poaching of endangered animal species, uncontrolled
bush fires and land clearing, and the exploitation of marketable timber, the
population of many species has declined sharply. Some are threatened with ex-
tinction and small live-in areas, making them more vulnerable to poaching
(Figure 3). Several unique animal and plant species have been recognized as
being on the brink of extinction due to over-exploitation of forest resources and
bushfires. The loss of the forest ecosystem results in a structural obstruction of
the Ivorian agricultural system from an agro-economic standpoint. Indeed, the
loss of forest reserves has made it impossible to reproduce agricultural civiliza-
tion via the spread of pioneer fronts. This is being done in a confined area,
which means that farmers are being compelled to establish production methods
that no longer rely on the presence of a forest precedent capital for foods crops

and perennial crops.

5. Conclusion

According to the findings of this research, Cote d’Ivoire’s natural resources have
decreased significantly in recent years. Rare and endangered species are only
found in a few tiny forest areas, and these patches are very small. The significant
causes of forest degradation are agricultural production and wood exploitation.
In recent years, the nation’s natural forest landmass has grown to 2,880,490 ha, a
6% increase over the previous year. As a result, the fact that farmers from neigh-
boring countries are infiltrating the country’s forests and engaging in cash crop
agriculture demonstrates that Cote d’Ivoire lacks a unified land use policy that
ensures the long-term development of the various land-related, mainly the for-
est, agricultural, and urban sectors. Using the Land-use Planner tool, a model for

preserving and protecting ecological variety was developed.
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Recommendation and Suggestion for Feature Research

To assess the ecological consequences of cash crops such as cocoa on tropical
rainforest and grassland by concentrating on changes in the area and ecosystem
services of tropical rainforest and grassland using land-use intensity analysis and
InVest software, which is based on satellite time-series imagery.

To research to protect the variety of wildlife species, habitats, and ecosystem
services.

To research to protect open biomes’ biodiversity, climate mitigation potential,

and human livelihood advantages.
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