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Abstract: Remote sensing (RS) as a landscape planning and management tool for socio-cultural diversity and 
inclusiveness in protected(reserved) areas through monitoring of the land-use changes, settlement/living 
patterns, predominant trades/socio-economic activities in the urban-rural locations, and the demography in 
Sub-Saharan Africa (SSA). The eighteen federal governments recognized nature reserves in Nigeria being the 
giant of Africa because of their green landscapes, rich biodiversity, and human resources. This study aimed to 
explore the application of remote sensing to assess the extent of land degradation and encroachment in the 18 
recognized national parks in Nigeria. A review of the protection of national parks using remote sensing and 
monitoring the trend of national park invasions which could either be natural or man-made. The study is in 
line with the United Nations SDG Goal 15: Life on Land- “Protect, restore and promote sustainable use of terrestrial 

ecosystems, sustainably manage forests, combat desertification, and halt and reverse land degradation and halt biodiversity 

loss”. Located in the West Africa subregion lying on Latitude: 9° 04' 39.90" N (9.077899) and Longitude: 8° 40' 
38.84" E (8.677599), with an estimated population of over 220,000,000 people. This study through an intensive 
review of various literature adopted a mixed approach for the analysis and assessment of the geospatial data, 
the updated aerial photographs obtained through the Landsat imageries (Google Earth Pro, 2023), and the use 
of GIS for Geospatial analysis which enables the collection and analysis of spatial and geographic data 
gathering land use/land covers (LULC) maps, soil type, and elevation maps. While exploring the geophysical 
ecology and biodiversity conservation of some selected national parks in Nigeria, while also providing cost-
effective alternatives for biodiversity monitoring and conservation strategy development. A review of national 
implementation strategies on biodiversity conservation with the deployment of remote sensing technologies, 
it is now feasible to obtain large details of the surface of the planet without conducting arduous field activities 
with the assistance of the availability of multi-date, multi-resolution, multi-sensor aerial information to help 
prevent for encroachment, loss, and degradation of the natural landscapes. 

Keywords: demography; landscape planning and management; population expansion; national 
parks; remote sensing 

 

1. Introduction 

The use of remote sensing (RS) for biodiversity conservation management, planning, 
implementation, and monitoring is thoroughly defined and is particularly important in African 
landscapes that are inaccessible due to terrain, resource constraints, or political issues [1,2]. The 
development of environmental initiatives, such as staff training, preservation education, and 
government-sponsored research and tracking, as well as better support and guard monitoring based 
on artificial intelligence. Hunting within the region has decreased as a result. Cybertrackers have 
contributed to a decrease in illicit activity including trafficking in forest areas. boosting residents' and 
the host states/provinces' awareness of environmental issues [3]. Diverse exploration opportunities 
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are promoted to alleviate the pressure on remaining woods and endangered species. On the need to 
preserve ecological harmony and animal habitats, the community and stalkers are being educated. 
In the context of the West African region's classification success rate evaluation of significant data 
retrieval using geospatial imageries, correctness in the comparison between an accurate standard 
expected and a classified image of unknown features is demonstrated. According to the findings 
provided here, plant cover surged over the same period as marsh and aquatic ecosystems saw sharp 
losses. To better understand swamp interactions, it is necessary to monitor landscapes, human-
caused occurrences like farming and human invasion, as well as additional natural phenomena like 
weather variables (rainfall, evapotranspiration, temperature, and relative humidity), as well as 
satellite imagery. The spread of farming was observed across each ecological region, from the 
wooded border of southern Nigeria, where roots and tree crops predominate, to the rainforest-
savanna transitions in the middle of the country, where strong root-based crops are predominant, to 
the wheat-producing strap of the drought-prone north of the region [4,5]. 

The Niger and Benue watersheds, which have been promoted as the world's future breadbasket 
and ideal growing agricultural zones since the 1900s, have seen the most farming expansion into the 
woods, which has sharpened the borders of the current conservation areas. However, not all 
protected savanna areas have managed the quick rise of agriculture [6]. Although certain changes in 
the smaller land cover categories also stand out as substantial, the biggest change in land cover, as a 
percentage of area, was from savanna to agricultural. Significant urbanization was visible in 
settlements, flooded fields, plantations, and open mining. Under the pressure of a rapidly growing 
population and economic circumstances, grassland and woodland vegetation types were all 
declining, with loss rates climbing to above 10% throughout the evaluation period of the current year. 
Similar to many other SSA countries, Nigeria views biodiversity largely as a shared resource and 
national asset. As a result, it is significantly impacted by the tragedy of the common concept, which 
confines exploitation to the domain of the fittest. It has been discovered that the majority of domestic, 
commercial, and industrial activities in the country significantly harm the preservation of natural 
resources. Ecology is a complex subject, and controlling how it is used is challenging. The National 
Park Declaration Order 2022 was established following Section 18 of the National Park Service Act of 
2004. The protected area proclamation sought to establish national park rules based on suitable 
environmental impact assessments and feasibility studies in certain forests and wildlife refuges 
throughout many locations. The establishment would tackle the rapidly deteriorating and vanishing 
Nigerian woodlands, as well as attain and build a sufficient infrastructure to draw tourists while 
meeting the most recent international standards and facilities, which will help preserve and protect 
the country's natural and wildlife heritage. To stop the ongoing and severe destruction of the rich 
natural landscapes, conservation initiatives must be passed, implemented, and deployed 
nationallyThe amount of force that is returned to the ground's surface is indicated by the radiation 
seen in the microwave spectrum where the force is transmitted from the automobile device as a 
whole. This is known as dynamic remote sensing since the energy source is provided by the distant 
sensing device. While passive remote sensing systems depend on an external energy source, such as 
the sun, active remote sensing systems do not. Rapid population growth and rising economic activity 
over all of sub-Saharan Africa have caused overuse and a rapid decline in the geographic area of 
protected forests [4,5]. Analyzing these protected areas' surface usage patterns is necessary for 
evaluating various environmental and growth consequences throughout time [6–9]. Monitoring land 
use/land cover, spotting changes, and predicting are essential for coming up with choices and 
adopting appropriate legislative measures related to physical land uses. In order to identify and 
distinguish objects or surface characteristics, radiant energy that is absorbed or released by them 
must be collected and stored. Different objects reflect different amounts of energy incident onto them 
in different regions of the electromagnetic spectrum. The direction, magnitude, and frequency of the 
light radiation, as well as the structural, chemical, and physical properties of the material, all affect 
this. Continuous encroachment is perplexing Africa's wealthy "Amazon," and deforestation has 
decreased by at least 25% in recent years, partly as a result of climate change and human 
anthropogenic consequences [10–14]. Optical science, spectrum analysis, picture-taking, a computer 
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system, electronic apparatus, as well as spacecraft deployment, are all combined in the science of 
remote monitoring. All of the aforementioned advancements are combined into a single, cohesive 
system's remotely sensed images. The successful execution of the multi-step satellite imaging process 
depends on each of its phases.  

An aspect of satellite observation is the emission of radiation from the electromagnetic field [15]. 
Energy distribution from the planet's outermost layer to its energy reserves, as well as energy 
absorption and dispersion, the interaction of electromagnetic radiation with the Earth's surface, 
including absorption and release, the information generated by the distance sensor is transferred 
energy from the Earth's surface [16]. National parks are the biggest type of designated conservation 
area, both globally and in Africa. They are under Category II of the IUCN's classifications for 
protected areas. National parks are made to serve as a base for visitors' adventures that are religious, 
academic, informative, tourism-related, accommodating to the local way of life and culture, and to 
prevent abuse or activity that is harmful to the objectives for which the area was designated. National 
parks are also made to prevent abuse or activity that is harmful to the objectives for which the area 
was designated.  

National parks and protected forest reserves make up the bulk of the world's protected areas 
overall. In Sub-Saharan Africa's four regions (Northern, Central, Western, and Eastern), which make 
up over 3,200,000 km2 of all of Africa's territory, you may find nearly 2,000 National Parks and 
protected areas [13,15]. In Sub-Saharan Africa alone, more than 1 million km2 have been classified as 
national parks, despite their being 23 million km2 of land [15]. The preservation approach, which 
aims to set aside National Parks to restrict human activity to tourism, is one of two main methods 
used to preserve biodiversity in national parks [16]. Direct use of park resources for lucrative work 
or necessities of sustenance is prohibited under this method. This tactic is called a "protectionism 
strategy" and involves "fines and fences". Within this study, the term "preserving the environment 
approach" is frequently utilized.  

The national forests' natural variety should be preserved, hence the wildlife conservation policy 
aims to prohibit human activities that are thought to be ineffective in achieving this goal. The grass-
roots ecological preservation approach has replaced the maintenance approach for some national 
forests, where it was primarily used many years ago [17–19]. This approach allows people 
(particularly those who live near National Geographic sites) to benefit from parks whether in 
financial or social capacities [18]. 
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Figure 1. Study strategies and RS monitoring frameworks captured in the study [20]. 

RS, or satellite imagery, is the study of data collecting without direct contact with the Earth. 
Remote sensing may be used to gather reliable information about Earth at many scales, from the 
global to the micro [20–22]. Additionally, RS saves time and doesn't involve any effort as compared 
to ground-based evaluations [22]. The potential for synergies between satellite imaging and species-
based research has been recognized by practitioners, researchers, and data providers to better 
understand how RS-based studies may be employed in biodiversity monitoring and its conservation 
[23]. In this study, emphasis has been placed on intelligent satellite remote-sensing technologies. 
Three distinct parts of satellite imaging monitoring and studies on these national parks, with an 
emphasis on the LULC and comparative study of the eighteen (18) significant sites in Nigeria, are 
satellite communication data, strategies for handling satellite data, and application. Typically, low-
resolution, medium-resolution, and high-resolution images may be downloaded from satellite 
imagery. The amount of detail in these satellite images varies depending on the level of detail grade, 
and they offer a lot of information about the earth's surface. Academics have developed a variety of 
techniques to deal with the complexity of the information associated with large datasets. These 
approaches employ mathematical, uncertain, nonlinear logic, neural networks with artificial 
intelligence, and statistical methods. A variety of proprietary and open-sourced software that takes 
algorithmic and data handling into account is included in the third possibility. In this paper, the initial 
use of satellite remote sensing is explored, along with many arrays of earth-observing satellites and 
their uses in environmental surveillance. Satellite imagery is another resource that may be added to 
a GIS. Satellite observation is the study of images and other data obtained by satellites, air balloons, 
and unmanned aerial vehicles [24]. GIS can also incorporate statistics in the form of data tables or 
spreadsheets, such as demographic information. Age, earnings, ethnicity, recent purchases, and 
online browsing patterns are just a few examples of statistics on demographics. Irrespective of the 
information's source or initial format, GIS technology makes it possible to overlay all of the above-
mentioned different types of information on a single map [24,25]. The main index variable that GIS 
uses to link these scattered data pieces is the location. Entering information into a GIS is referred to 
as data capture. Most tables and satellite images are examples of data that is already in digital form 
and is simple to add to the maps [26]. However, photographs must first be digitalized or otherwise 
converted into a format that can be created by a computer[24,25,27]. The two primary types of GIS 
file formats are raster and vector. Raster formats are collections of images or squares. Raster formats 
are useful for storing GIS data that is variable, such as terrain or satellite photography. Nodes, points, 
and lines are the building blocks of polygons in vector formats. Vector-based formats are appropriate 
for storing GIS data with clear boundaries, such as educational institutions or roads.  

Throughout the study period, abuse, misuse, and neglect have occurred due to specific 
circumstances in this region of the world [20]. However, due to its size and massive number of 
national parks, focuses on Nigeria within the context of West Africa, and the findings of this study 
would be applicable throughout the SSA area in Africa. The employment of artificial intelligence-
based guard and security monitoring is required to enhance and implement national policies on 
biodiversity conservation through the enforcement of every localized strategy by the public and 
commercial sectors [27,28]. The value of biodiversity to West Africa is well established. Numerous 
environments, from arid savanna to tropical forests, are home to more than 2,000 species of mammals, 
birds, and amphibians [29]. The tropical forests of the Upper Guinean countries are the region's main 
source of biodiversity. Along with 800 bird species and vascular plant species, these lowland forests 
in West Africa are home to more than a fifth of Africa's animal species. The Upper Guinean forest is 
renowned for its diversity of primates and has been dubbed one of Africa's most significant fossilized 
primate preservation zones because of its importance. A tiny population of western lowland gorillas 
near the Nigeria-Cameroon border and the last surviving dispersed populations of the endangered 
western chimpanzees are also found in the West African forest habitat. These two great apes of Africa 
are also found there. Over 7,500 African elephants live in the West African nations, while many of 
these herds are found outside of the forest ecosystems in northern savannah areas. However, the 
Upper Guinean forest ecosystem of West Africa is one of the planet's most severely fragmented areas. 
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Logging, mining, hunting, and the increase in human population are severely stressing the woods 
and endangering species [30]. This remnant forest, which is largely used for lumber production, does 
not represent an entire environment. Additionally, there is extensive indiscriminate trapping and 
hunting across the forest zone, and the impact on populations of primates and forest antelopes in 
particular is growing as harvest rates increase. Similar to how hunting has caused a catastrophic drop 
in large animals throughout the Sahel and Sahara zones in the region's north, whether it be for sport, 
trophies, or meat. Carnivore populations, including those of the African lion, are negatively impacted 
by the decreased prey base in the area [24–30]. 

1.1. Protection of National Parks Using Remote Sensing  

Protected regions are designed to protect biodiversity and provide a way to monitor the progress 
of such protection. Other areas that have been recognized as being essential for certain conservation 
goals are frequently included in protected areas [31]. These areas include Important Bird Areas (IBA), 
Endemic Bird Areas (EBA), Centers of Plant Diversity (CPD), Indigenous and Community Conserved 
Areas (ICCA), Alliance for Zero Extinction Sites (AZES), and Key Biodiversity Areas (KBA) [20,31,32]. 
A network of protected areas can be found inside a larger geographic area known as a terrestrial or 
marine ecoregion, much as how a single protected area may be located within a protected area [31,32]. 
Thus, a range of governmental structures and political policies may be used in repositioning the 
protected areas. The success of protected areas now depends on the effective management of those 
regions. A protected area can therefore protect a wide range of natural resources. Protected areas are 
essential for sustaining substantial natural resource reserves, particularly stocks of carbon[32–36]. 
Many will be designated solely for the preservation of particular species, whether they be flora, fauna, 
or the interactions between them. As 20% of global carbon emissions are believed to be caused by 
deforestation, protecting global carbon stocks decreases greenhouse gas emissions and avoids long-
term land cover change, which is an effective strategy in the battle against global warming. Protected 
areas contain 15.2% of the total amount of terrestrial carbon that is stored worldwide [37]. 

Conservationists are very concerned about land-cover change because of its often negative 
consequences on biodiversity [20,30–32]. These changes must be closely monitored, and the 
information provided here might greatly enhance a global system for biodiversity monitoring. 
Monitoring biodiversity is an essential component of conservation since it allows us to pinpoint 
problems, set priorities, develop solutions, and allocate resources [32,33]. Evaluations of the status of 
the goals and metrics in national and international conservation-policy instruments, such as the 
Convention on Biological Diversity, as well as the outcomes of global conservation policy and other 
policy sectors, are made possible through monitoring [34]. However, due to a lack of information, the 
cost-effectiveness of conservation initiatives has received little attention, which has led to criticism of 
them, and the global distribution of terrestrial biodiversity and the distribution of monitoring efforts 
are glaringly out of sync [35–37]. Most species and habitats are not regularly monitored in any 
systematic way. There is no framework in place to address the issue globally, despite some systematic 
monitoring of terrestrial biodiversity for conservation being done locally in that are developing. 
Traditional methods for population or habitat monitoring involve field observations. In far-off or 
uncertain political contexts, this strategy is costly, time-consuming, and difficult. Although field-
based monitoring must continue, a global biodiversity observation system based on changes in land 
cover identified from data acquired by earth observation may be able to bridge the current reporting 
shortfall. In recent years, free higher-resolution satellite image data was offered. A handful of 
organizations on Earth Observation by the U.S. Geological Survey began looking at this potential as 
a reality since the high cost of acceptable remotely sensed images has been a substantial obstacle to 
EO-based surveillance systems up until recently [38]. 

1.2. RS and GIS for Geospatial Analytical Framework 

The gathering and analysis of geographical and geographic data are made possible by a 
theoretical framework known as a Geographic Information System (GIS) [38,39]. GIS applications, 
also referred to as GIS apps, are computer-based tools that enable users to create interactive queries 
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(user-created searches), store and modify geographic and non-spatial data, analyze spatial 
information output, and display the outcomes of these operations as maps to visually communicate 
the results. Geographic information science, or GIScience, is the scientific study of geospatial 
concepts, tools, and techniques. Geospatial information systems are used in a variety of new 
developments, methods, strategies, and processes. They have a variety of uses and activities in the 
sectors of business, engineering, strategy, leadership, logistics and transportation, insurance, and 
telecommunications. Position-enabled solutions are built on GIS and intelligence-based location 
applications, which use geographic data analysis and representation. In GIS, the "key index variable" 
that connects previously disconnected data is location 40]. The position and extent that are found in 
the Earth's space-time can be recorded using the date and time of the occurrence as well as the x, y, 
and z coordinates, which stand for longitude (x), latitude (y), and elevation (z). The GIS presents itself 
as a dependable, flexible technology that may help with the administration of property data [38–41]. 
GIS has been used extensively in the management of renewable resources, but less so in the 
management of land, notably in SSA. This may assist in explaining why GIS software has not yet 
been embraced by many land registers in Nigeria. It must be embraced and used to maintain land 
records to execute lucrative and successful urban land governance, which is necessary for equitable 
growth. The definition and operation of a geographic information system [42]. GIS has been described 
in several ways by various scholars, with each explanation reflecting the viewpoint and professional 
focus of the author. There is no accepted definition of GIS as a result. The term "variability among 
organisms that exist from all sources, especially land, sea, and other water-based environments and 
the ecological networks in which they are comprised" is used to refer to biological variety, also known 
as biodiversity [43]. This includes a range of environments both between and within species. 
Preserving biodiversity is intimately related to worries about global environmental change and 
globalization, such as changes in land use and land cover, changing temperatures, and environmental 
sustainability [44]. Humans have transformed ecosystems more swiftly than at any previous point in 
history as a result of the speedy industrialization that has replaced the forest during the past century. 
This loss is made worse by the lack of biodiversity knowledge, especially among those who have 
strong ties to the ecosystem. Conducting inventories to determine the scope, distribution, and 
dynamics of biodiversity is a worldwide issue. Integrating human land use with nature is essential 
for modern-day environmental conservation [38–45]. 

1.3. Monitoring the Trend of National Parks Invasions 

According to patterns in population expansion, the earliest parks and reserves in Africa were 
created when there were environmental restrictions on the human population. A tiny human 
population resided in a large region that was reliant on a huge amount of resources due to diseases 
and unfriendly environments (suggesting a low human population density). When the first protected 
areas were created at the beginning of 1900, around 14 million people were living on the continent of 
Africa, but as of now, 92.3 million people are living there [46]. Africans did not yet place a high value 
on material items, there were not many people in the world, and their way of life was still influenced 
by the environment before the start of the 20th century. Given that resource availability in that 
circumstance much outnumbered resource usage, there have been no complaints of environmental 
impact. Making protected zones could have been straightforward at the time given the minimal social 
and economic costs. In comparison to protected areas located in areas with high human population 
densities, those located in low human population density regions had greater biodiversity 
preservation [19–24,46]. The Aichi Objectives "Living in Harmony with Nature" and the United 
Nations Decade of Biodiversity's Strategic Plan for Biodiversity were both taken into consideration 
in this study. Biodiversity supports the provision of ecosystem services required for human well-
being and the health of the environment. It promotes local livelihoods and economic growth, which 
is essential for accomplishing the goals, in addition to guaranteeing food security, human health, and 
access to clean water and air. Even though biodiversity is incredibly essential, it nevertheless 
continues to decrease. The Parties to the Convention on Biological Diversity approved the Strategic 
Plan for Biodiversity 2011-2020 in Nagoya, Japan, in 2010 to promote widespread action in favor of 
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biodiversity over the next ten years by all states and stakeholders. In reaction to the circumstance, 
this was done. In recognition of the urgent need for action, the UN General Assembly has also 
declared 2011–2020 the United Nations Decade on Diversity. The plan for the future for Biodiversity 
2011-2020 is a 10-year action plan for all countries and parties to maintain habitat and boost its 
benefits for people by integrating it with the landscape planning and management methods included 
in the goals and objectives of the various strategies [38,40–44]. 

1.4. National Implementation Strategies 

In general, it has been noted that environmental changes are both a cause of and a result of land 
degradation, which results in the loss of significant land resources [47]. This study has shown that an 
equilibrium must be achieved in the uses of the land to lessen the significant ecological consequences 
of altering land use or land cover [28,29]. If the current rate of encroachment is maintained 
everywhere, the nearby towns of the chosen sites will be linked to the developed area of the growing 
communities, as will become clear from the efficient geospatial monitoring using the UAV and 
subsequent assessment with the GIS software. Forests, savannas, farmland, arid regions, and river 
floodplains have all been swallowed up by rapid expansion. Forests and wetlands have been 
degraded. Between 1984 and 2022, due to urbanization and physical development, about 60% of the 
riparian forests in the forest reserves in Nigeria and the rest of sub-Saharan Africa were destroyed. 
This altered natural habitat and severe loss of biodiversity resulted in the extinction of some wild 
animals (see Tables 1–3). 

Table 1. Checklist description and identification in the Study Area: The Land Use/Land Covers 
(LULC) types, vegetation, and demography in each of the identified 18 National Parks. 

 

Name of 

National 

Parks 

Geographical 

Coordinates 

Rainfo

rest 

Degrade

d forest 

Tropical 

or 

subtropic

al land 

covers 

Farmland 

settleme

nt  

Waterbod

y 

Human 

Settleme

nt 

Mountaino

us 

Landscapes 

1 

Kainji 
Lake 
National 
Park 

9°52'0.29"N 
4°37'39.50"E 

•  •  •  •  •  •   

2 
Kamuku 
National 
Park 

10°41'47.70"N 
6°21'54.55"E 

•  •  •  •  •   •  

3 

Gashaka-
Gumti 
National 
Park  

7°34'5.71"N 
11°25'6.50"E 

•   •  •  •   •  

4 

Chad 
Basin 
National 
Park 

11°49'0.67"N 
13° 7'13.34"E 

 •  •   •  •   

5 
Okomu 
National 
Park 

6°14'1.65"N 
5°17'29.62"E 

•  •  •  •  •  •   

6 

Cross 
River 
National 
Park 

6°14'1.65"N 
5°17'29.62"E 

•   •  •  •  •   
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7 
Old Oyo 
National 
Park 

8°14'11.07"N 
3°46'40.89"E 

•  •  •  •  •  •  •  

8 
Yankari 
National 
Park 

9°45'20.48"N 
10°30'42.42"E 

•  •  •  •  •  •   

9 
Allawa 
National 
Park 

10°26'46.49"N 
6°41'31.18"E 

 •  •  •  •  •   

10 
Apoi 
National 
Park 

4°43'31.58"N 
5°50'58.06"E 

•   •   •    

11 

Edumenu
m 
National 
Park 

4°24'33.21"N 
6°27'2.73"E 

•   •  •  •  •   

12 
Falgore 
National 
Park 

11° 7'12.41"N 
8°34'47.53"E 

 •   •  •  •  •  

13 

Hadeja  
Wetland 
National 
Park 

12°29'10.11"N 
10°13'33.96"E 

 •  •  •  •  •   

14 
Kampe 
National 
Park 

8°30'18.80"N 
5°54'17.44"E 

•  •  •  •  •  •  •  

15 
Kogo 
National 
Park 

11°34'10.13"N 
7°29'54.45"E 

 •   •  •  •   

16 
Marhai 
National 
Park 

9°5'44.41"N 
8°44'29.96"E 

•  •  •  •  •  •  •  

17 
Oba Hills 
National 
Park 

7°42'59.52"N 
4° 4'48.74"E 

•  •  •  •  •  •  •  

18 
Pandam 
National 
Park 

8°38'51.41"N 
8°57'52.64"E 

•  •  •  •  •  •  •  

   •  •  •  •  •  •  •  

Table 2. Table showing the various Locations of Eighteen National Parks and the Host States. 

S/No 

Name of 

National 

Parks 

Land  

Area 

(Km2) 

Google Earth Aerial Pictures 
Geographical 

Coordinates 

State 

(Host 

Province) 

Remarks 

1 

Kainji Lake 
National 
Park. 
Established: 
1978 

5,382 
Km2 

 

Latitude: 
9°52'0.29"N 
Longitude: 
4°37'39.50"E 

Niger and 
Kwara-  

Include Kainji 
Lake, Borgu Game 
Reserve, and Zugurma 
Game Reserve. 
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2 

Kamuku 
National 
Park. 
Established: 
1999 

1,121 
Km2 

 

Latitude: 
10°41'47.70"N 
Longitude: 
6°21'54.55"E 

Kaduna  
The park has a typical 
Sudanian Savanna 
ecology. 

3 

Gashaka-
Gumti 
National 
Park. 
Established: 
1991 

6,731 
Km2 

 

Latitude: 
7°34'5.71"N 
Longitude: 
11°25'6.50"E 

Adamawa 
& Taraba  

The unique nature of 
the park is that it is 
home to over 500 
species of wildlife and 
close to a million birds. 

4 

Chad Basin 
National 
Park. 
Established: 
1998 

2,258 
Km2 

 

Latitude: 
11°49'0.67"N 
Longitude: 
13° 7'13.34"E 

Borno and 
Yobe 

The Chingurmi-
Duguma sector is in 
Borno State, in a 
Sudanian Savanna 
ecological zone. 

5 

Okomu 
National 
Park. 
Established: 
1935 

1,081 
Km2 

 

Latitude:  
6°14'1.65"N 
Longitude: 
5°17'29.62"E 

Edo  

A rainforest ecosystem 
that is the habitat for 
many endangered 
species of flora and 
fauna (Part of 
the Okomu Forest 
Reserve). 

6 

Cross River 
National 
Park. 
Established: 
1991 

4,000 
Km2 

 

Latitude: 
6°14'1.65"N 
Longitude: 
5°17'29.62"E 

Cross 
River  

Okwangwo section and 
Oban section 
(1,906 km²). mostly 
lowland and sub-
montane closed-canopy 
forests. 

7 

Old Oyo 
National 
Park. 
Established: 
1952 

2,512 
Km2 

 

Latitude:   
8°14'11.07"N 
Longitude: 
3°46'40.89"E 

Oyo (Part 
of Kwara) 

Situated just about 51 
km north of Ibadan 
city, it harbours Nile 
crocodiles, rock 
pythons, and land 
tortoises. 

8 

Yankari 
National 
Park. 
Established:  
1962 

2,244 
Km2 

 

Latitude:   
9°45'20.48"N 
Longitude: 
10°30'42.42"E 

Bauchi 
 

It is home to several 
natural warm water 
springs, as well as a 
wide variety of flora 
and fauna. 

9 

Allawa 
National 
Park. 
Established:  
2020 

310 km2 

 

Latitude:    
10°26'46.49"N 
Longitude: 
6°41'31.18"E 

Niger 

The landscape consists 
mostly of wooded 
savannas and includes 
floodplains. 

10 

Apoi 
National 
Park. 
Established:  
1991 

64.77 
km2 

 

Latitude:    
4°43'31.58"N 
Longitude: 
5°50'58.06"E 

Bayelsa 

The forest is dense and 
rich in several 
ecologically and 
economically valuable 
flora and fauna species. 
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11 

Edumanom 
National 
Park. 
Established:  
2022 
 

93.24 
km2 

 

Latitude:  
4°24'33.21"N 
Longitude: 
6°27'2.73"E 

Bayelsa 

Is a freshwater swamp 
forest. The habitat has 
been degraded by the 
oil industry and 
logging operations. 

12 

Falgore 
National 
Park. 
Established:  
2022 

920 Km2 

 

Latitude:  
11° 7'12.41"N 
Longitude: 
8°34'47.53"E 

Kano 

Reserve conserves the 
savanna floral faunal 
species within their 
natural habitat. 

13 

Hadeja 
Wetland 
National 
Park. 
Established:  
2000 

320 Km2 

 

Latitude: 
12°29'10.11"N 
Longitude: 
10°13'33.96"E 

Jigawa 

It consists of upland 
farmland areas and 
Acacia woodlands. 
Located in the Sudan-
Sahelian zone of 
Nigeria,  

14 

Kampe 
National 
Park. 
Established:  
2022 

652.86 
Km2 

 

Latitude: 
8°30'18.80"N 
Longitude: 
5°54'17.44"E 

Kwara 

Threats of unlawful 
timber exploitation in 
buffer zones of the 
Forest Reserve, wildlife 
poaching. 

15 

Kogo 
National 
Park. 
Established:  
2022 

212.66 
Km2 

 

Latitude: 
11°34'10.13"N 
Longitude: 
7°29'54.45"E 

Katsina 

Kogo Forest Reserve is 
situated nearby to the 
villages of Wakataba 
and Ungwan Tamanyi. 

16 

Marhai 
National 
Park. 
Established:  
2022 

54.00 
Km2 

 

Latitude: 
9°5'44.41"N 
Longitude: 
8°44'29.96"E 

Nasarawa 

Its Guinean Forests, 
vegetation consists of 
moist lowland 
rainforest with a dry 
season. 

17 

Oba Hills 
National 
Park. 
Established:  
2022 

52.5 Km2 

 

Latitude:  
7°42'59.52"N 
Longitude: 
4° 4'48.74"E 

Osun 

It is located at an 
elevation of 253 meters 
above sea level. That 
covers about 52 km2 of 
hilly terrain with deep 
gorges. 

18 

Pandam 
National 
Park. 
Established:  
2022 

244 Km2 

 

Latitude: 
8°38'51.41"N 
Longitude: 
8°57'52.64"E 

Plateau 

Untouched savanna 
wetlands and forests 
are home to many 
species of wild animals, 
including antelopes, 
shy duikers, warthogs, 
and monkeys living in 
the natural 
environment. 

 Total 
28,253.03 
Km2 

    

Source. Google Earth Pro, 2023. Remarks from onsite and online geospatial inventories and assessment of the 
sites see the yellow lines for the 2km radius (stratified samples) of the area covered in each of the sites. 
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Table 3. The Google Earth Pro, obtained Landsat pictures for the years 1985, 2011, 2013, 2017, 2020, 
and 2023, in no particular sequence but according to the availability of the map during this study. 

Date Captured 

(Month/Day/Year) 
Landsat Imagery Rating Remarks 

12//31/1985 X 

No observable or 
noticeable change 
due to blurry 
imagery. 

02/17/2011 X X  
Relative net changes 
in the area. 

06/16/2013 

 

X X  

The gradual 
depletion of the area 
due to farming and 
illegal mining 
activities 

04/29/2017 

 

X X X  

Continuous depletion 
of the area due to 
farming and illegal 
mining activities. 
Uncontrolled without 
strict measures 

12/19/2020 

 

X X X  

Continuous depletion 
of the area due to 
farming and illegal 
mining activities. 
Noticeable farming 
activities on both 
sides of the canal 
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02/06/2023 

 

X X X 
X 

Emerging factories 
and building 
development 
encroachments and 
fast expanding 
community. 

Source. Google Earth Pro, 2023. Remarks from onsite and online geospatial inventories and assessment of the 
sites. Note: 4*(extreme impact), 3*(critical impact), 2*(fair impact), 1*(no impact). 

The significance of this study focuses on the most relevant national parks in Nigeria (highlights 
of West Africa’s parks), this study tries to determine the degree of encroachment and degradation by 
adopting remote sensing technology, and sustainable biodiversity conservation approaches. The 
study's questions highlight the necessity of modern digital picture processing, inventory, and 
evaluation. The research emphasizes the requirement for RS in information collecting, biodiversity 
conservation challenges, ecoclimatic spatial linkages, and understanding the influence of human 
forces encroaching on the landscape. Similar eco-climatic conditions, picturesque landscapes, and the 
disappearance of distinctive protected areas may be seen throughout Sub-Saharan Africa (SSA). 

2. Methods: The Study Protocol 

The evaluation of the ongoing land-use changes that have taken place over the previous 35 years 
(1985-2022) employed remotely sensed imageries. The enormous changes, encroachment, and 
deterioration in the region around these national parks are seen in the Landsat imageries collected in 
1985 and 2022. The 18 sites chosen are Kainji Lake National Park, Kamuku National Park, Gashaka-
Gumti National Park, Chad Basin National Park, Old Oyo National Park, Yankari National Park, 
Allawa National Park, Apoi National Park, Edumenum National Park, Falgore National Park, Hadeja 
Wetland National Park, Kampe National Park, Kogo National Park, Marhai National Park, Oba Hills 
National Park, and Pandam National Park. The study area is defined by a circular boundary with a 
2 km radius, and it has an average total length of 12,85 km and a total area of 12 km2 for each sample 
frame (see Table 1 for the names of the national parks, land area (Km2), Landsat images (obtained 
from Google Earth Pro), and geographic coordinates for the state (host province). The protected 
region in Nigeria provides some benefits and advantages, just as wetland ecosystems all over the 
world. Areas that have been cut through may contain mangroves, vegetation, dry woodlands, salt 
and freshwater bogs, and more. This national park is home to a wide variety of species and stretches 
from the ocean to tropical reefs. Due to the uniqueness of the sceneries, Nigeria's parks are the most 
popular tourist sites. These parks are vital for functioning as a carbon sink to lower the global 
temperature through evaporative cooling and carbon sequestration.  

These acquisition dates and periods were selected taking into account the seasonal water 
management and vegetation phenology of the targeted wetland. The images were radiometrically 
adjusted and geometrically registered to provide an appropriate map projection. The picture was 
categorized into seven different groups: high forest, disturbed or degraded forest, disturbed or 
degraded tropical or subtropical land covers, settled farming, settled water bodies, established 
human settlements, and mountainous landscapes. Additionally, supervised maximum likelihood 
techniques were used to classify all satellite images. This clear raster was checked for changes in each 
land feature category by estimating them in a geographic information system with the ArcGIS 10.2.1 
tool. The study also evaluated Land Cover and Land Use Classes (high forest, disturbed/degraded 
forest, derived savanna, montane forest, shrub-land/farmland complex, water body, settlement, and 
empty terrain; see Table 1 below), Possible Observation Dimensions (National, Regional, Global), 
along with Instrumentation ( like Landsat TM, ETM+, and Corona). The sampling technique utilized 
in this study as opposed to the entire survey was the key element that reduced the accuracy of the 
data. Clear imagery was obtained for free from Google Earth Pro. The study looked at and assessed 
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changes in land use and land cover over 35 years using a combination of fieldwork, aerial surveys 
(UAV), and satellite images. 

Using remotely sensed imagery, the savanna woodland in the study parks was located, and the 
following indigenous trees were discovered to prevail there: Burkea africana, Terminalia 
avicennioides, Detarium microcarpum, Isoberlinia tomentosa, Diospyros mespiliformis, 
Polysphaeria orbuscula, Terminalia macroptera, Isoberlinia doka, and Afzelia are some examples of 
related plant species. The Hakea francisiana, Acacia argyrophylla, Abies, Abelia, Dovyalis abyssinica, 
Abarema, Abies balsamea, Acacia adunca, Lagarostrobos franklinii, Adenostoma, Adenaria 
floribunda, Salix fragilis, and Adenostoma fasciculatum species are all included in this list of native 
trees. All of the selected national parks had human impact, although some more so than the other 18 
parks as a result of misuse in agriculture and exploration, which led to deforestation and 
deterioration apparent in the Landsat imageries below, captured between 1985 and 2022. This study 
documented the extent of the degradation and many other factors from which future projections and 
evaluations could be made as regards biodiversity conservation. 

2.1. Study Area: Nigeria (West Africa) 

Nigeria's diverse natural resources, from the Sahelian savannas in the north to the tropical 
coastal plains in the south, are significantly strained as a result of the country's fast population growth 
and economic growth. The third-longest river in Africa, the Niger, flows 4,000 kilometers from the 
Guinean Highlands to Nigeria's Gulf of Guinea, which is located on the Atlantic Ocean. It drains into 
a network of canals at that location, forming a significant coastal delta with extensive mangrove and 
swamp forests. The Niger Delta is a region with a high diversity of plant and animal species, covering 
over 70,000 sq km. Nigeria's economy, the second largest in Africa in terms of nominal gross domestic 
product (GDP), has been supported by the continent's second-largest oil and natural gas reserves.  

 

Figure 2. Map showing the vegetation patterns common to the Countries in West Africa. 

Due to its cultural variety and challenging environmental conditions, Nigeria is a microcosm of 
all the possibilities and difficulties in Africa. The majority of Nigeria's heartland is made up of the 
basins of the Niger and Benue rivers, which merge to form a "y-shaped" confluence. Nigeria's 
agriculture is given a lifeline in the semi-arid north and center of the country by the Niger River and 
its tributaries, which supply water for a variety of food and cash crops. The mangrove and swamp 
woods that predominately cover the lowlands that surround the coast in the southwest and southeast 
combine into badly degraded forest inland. Southwest of the Niger Basin, there is a harsh topography 
made up of mountains with western influences. The Jos Plateau Nigeria's largest region over 1,000 
meters in elevation arises dramatically from the riverine plains. The northern part of the country, 
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which is characterized by slightly lower heights, flat terrain, and sandy substrates, is dominated by 
farming. 

 
Figure 3. Map Showing the terrain of Nigeria within the WA Sub-region. 

There are several ecoregions in the six geopolitical zones, and each of them has unique features. 
The fact that they are all different natural ecosystems that are essential to the existence of park animals 
and guests is another element that unites them all.  

A total of 24,429 km2 is covered by the eighteen selected study sites, which comprise a wide 
variety of habitats and a significant number of viewable and diverse landscapes. The selected national 
parks were declared as conservation sites by the Federal Government of Nigeria and included among 
the permitted national parks. This imposes a fundamental duty on the park to preserve and protect 
the wetland values on a local and global level. The Google Earth Pro database was used to freely 
obtain Landsat pictures for the years 1985, 2011, 2013, 2017, 2020, and 2023 (see Tables 2 and 3). The 
terrain and main ecological regions of Nigeria are depicted in the maps below. 

 
 

(a) (b) 

Figure 4. (a-right) Map showing the Eco-regions of Nigeria. (b-left) Nigeria Ecological Belts and 
Geopolitical Zones. 

The Sahel, Sudan, Guinea, Rainforest, Fresh Water Swamp, and Mangrove are the six sub-
regional ecoregions of Nigeria. The map of protected areas was created using data from the World 
Database on Protected Areas (WDPA) [48]. Given the magnitude of demand for natural resources, 
the rigorous approach to management now used by the majority of States and Local authorities is 
insufficient. In Nigeria, the forestry and biodiversity extension services have collapsed, putting the 
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management of natural resources in an uncontrolled loop. However, there are only a few cases where 
locals have taken the initiative to organize ecotourism, share royalties and profits, and conserve and 
restore forests [48]. Examples of these cases include various states across the six geopolitical regions 
in Nigeria [see Figure 5 below].  

 

Figure 5. Map of Nigeria Showing the protected areas and national parks [49]. 

The Convention on Biological Diversity (CBD) is a global agreement that was formed by the UN 
[48,49]. On a global basis, it aims to preserve biological diversity. Nigeria joined CBD as a party 
during the Rio de Janeiro Earth Summit in 1992. The three main objectives of the CBD are to safeguard 
an equal distribution of the benefits from the use of genetic resources and to maintain biodiversity 
[48]. International collaboration and information exchange are highly valued by the Framework 
Convention. The CBD has created the Clearing-House Mechanism (CHM), sometimes referred to as 
the Clearing House Mechanism of Nigeria - Home (chm-cbd.com.ng, 2018), as a global network of 
partnerships to support these activities. 

2.2. Digital Image Processing, Inventory, and Assessment 

The study was dependent on the use of computer-assisted Landsat image interpretation, and a 
field survey was carried out throughout the study region using a GPS while taking into account the 
following criteria in the checklist (see Table 1). The research was conducted to produce signatures, 
establish training locations, and collect accurate location point data for each LULC class included in 
the classification system. To get the required information, the satellite picture data underwent 
rigorous processing and analysis. Before the interpretation phase, a first narrative had to be created. 
A situation might be seen in the 1985 Landsat TM imagery (not well visible for assessment), which 
was taken 35 years before the most current Landsat ETM imagery. The interpretation was confirmed 
by nearby historical facts, even though the images could not be matched to the actual situation [48]. 
However, the most recent and current satellite image from 2023 was immediately contrasted with 
actualities on the ground. The post-interpretation process included the development of LULC maps 
and the identification of their alterations. In the current study, the categorization assessment was 
employed as a method of change detection [50–61]. After that, the overlay images of land use and 
land cover over the past 35 years were put into an adjustment matrix. Using images from the same 
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period helped to lessen the effect of seasonal changes on the result. Applications for geographic 
information systems are used to identify information from data sheets, the internet, visual evidence, 
and geographic data. Topographical information, which is now available in the form of maps, may 
include information about the locations of things like rivers, hills, motorways, and canals. Using 
photographic interpretation, the features seen in the photos taken above are studied and assessed to 
produce survey findings and data for mapping as shown in Table 1 below. 

The seven criteria included in the checklist above—rainforest, degraded forest, tropical or 
subtropical land covers, agricultural settlement, waterbody human habitation, and mountainous 
landscapes—were taken from published works and are thus easily adaptable to the analysis of 
different landscapes [55,60–62]. The word "rainforest" describes a geographical area that is heavily 
covered in tall trees and other kinds of flora. The degraded woodland is an area that is covered with 
secondary forests. an area having a tropical or subtropical climate that is primarily made up of 
grassland, maybe with a few stray trees. Trees thrive in steep or hilly terrain; and mountainous 
environments. A shrubland is an area of land that is predominantly covered in shrubby vegetation 
and/or crops. A dam or river would be an examples of a waterbody. In addition to an incredible 
network of wetlands, an abundance of fish and other animals, considerable forestry resources, and a 
unique and varied national history, Africa is home to a wide range of significant and plentiful 
biological resources. The need to maintain the nation's population's economic and subsistence 
activities, which depend on the use of natural resources, is what motivates the conservation of these 
resources. Nigeria is a floristically diverse nation with 22,000 different types of vertebrate and 
invertebrate creatures and 7,895 different plant species in 338 different families. These species include 
over 20,000 insects, 1,000 birds, 1,000 fish, 274 mammals, and 123 reptiles over 5 percent of this diverse 
biological diversity is either endangered or vulnerable in the past years and if it is not controlled or 
managed effectively it is going to worsen in the coming years [63]. Table 2 shown in the remarks 
column reveals the present state of the National Parks as it relates to each of the host states 
(provinces). 

3. Results and Findings 

Adequate assessment of the various study sites (eighteen) and the analysis of their analysis of 
inherent and peculiar bioclimatic characteristics which are common to all the parks as they share 
similar bioclimatic conditions and within the same ecoregion. This study cut down on time and cost 
of interpretation. The authors adopted a sampling scheme, consisting of a random sample of 2 Km2 
frames stratified by ecoregion with similar biophysical and human management conditions.  

For Nigerian universities and other academic institutions, they also serve as outdoor research 
labs.  The National Parks are Nigeria's ecological gem and, when properly developed, might 
contribute significantly to the country's economy, much like East and Southern Africa have in the 
past. One of the considerations made by the government is the relationship between protected places 
such as national parks and national security. For the sake of national security, protected areas are 
crucial. Regrettably, the bulk of State-owned Forest Reserves have recently become violent crime 
hotspots. As a result, the creation of these protected areas will provide the necessary tools to prevent 
criminal organizations from residing in or looking for hiding places within these Regions, thereby 
bolstering the current effort to combat insurgency as well as other organized crimes like kidnapping, 
cattle rustling, and banditry, among others. 
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Figure 6. Chart showing the percentage of land cover in the National Parks. 

The results show that the dominant land use and land cover in the study site were 
disturbed/degraded forests. On the available land resources, it has been noted that growing 
populations and commercial activities are putting pressure on them. The national wildlife reserves 
and national parks that have been mentioned above are the national parks in Nigeria that are now 
required due to the global consequences of climate change [40–47,63]. 

 

Figure 7. Chart showing the land area distribution of the first ten designated National Parks. 

To store carbon and mitigate the effects of climate change and other ecological issues, the United 
Nations has set a goal of covering around 25% of the territory of its member countries with permanent 
vegetation. You might find it interesting to know that over 10% of Nigeria's entire surface is now 
covered in vegetation, which is egregiously inadequate in comparison to global best practices. 
Unquestionably, the development of these Parks will boost job opportunities, alleviate rural poverty, 
and ultimately boost the nation's economic profile, particularly given that Nigeria is seeking to 
diversify its economy. Eighteen (18) National Parks span every one of the country's natural zones, 
except for the ocean habitat.  
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This could be seen in a close look at the Gashaka-Gumti National Park (Figure 8) and the impacts 
though the rainforest, degraded forest, tropical or subtropical land covers, farmland settlement, 
waterbody human, settlement, and mountainous landscapes are not grossly affected by 
anthropogenic influences and natural environmental factors. Figure 9 shows a graphical outlook of 
the LULC map and Figure 10 shows the soil type and elevation map. The detailed impact of Gashaka-
Gumti National Park can be seen in Table 3 where images were captured on the following dates 
12//31/1985, 02/17/2011, 06/16/2013, 04/29/2017, 12/19/2020 and 02/06/2023 respectively. 

 

Figure 8. Map of Nigeria Showing the Protected Areas and National Parks (Gashaka-Gumti National 
Park). 

 

Figure 9. LULC Map (Gashaka-Gumti National Park). 
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Figure 10. Soil Type and Elevation Map (Gashaka-Gumti National Park) (five different dominant soil 
types). 

In the above figure, the blue-colour area shows the lowest point and possible floodplains, and the 
red-colour area shows the presence and continuous influx of human activities. The green-colour area is 
the existing green zone that requires conservation and restoration as the case may be. Figure 10 below 
reveals the soil types and the purple-colour graphical outlook details the highest points where few 
farming and lumbering activities are being done, The black-colour patches are the built-up areas that 
have lost any kind of vegetation and finally, the green-colour areas are the lowest areas predominantly 
occupied with biodiversity worthy of been preserved. 

Looking at the percentage of increase of Nigeria's national territory with some form of 
conservation area status, and the percentage of increase of conservation areas assessed to be 
sustainably and effectively managed. These frames provide a useful framework for effective research, 
inventory, and management of natural resources. A total of 12.6 square kilometers were chosen, from 
the total land area in each sample frame of the selected park. Each sample frame was manually 
interpreted using the parameters identified above. An RS approach was preferred for working with 
digital vectors and raster imageries of the areas. The RS tool was used to identify, interpret, and 
graphically represent the elements of tone, hue, texture, shape, size, pattern, shadow, and geographic 
context. The indicated 2-kilometer square radius sites were randomly chosen within the existing 
ecoregions of Nigeria which is similar to the other West African states. Further studies will be 
conducted on these national parks with a focus on the LULC and comparative analysis of the three 
key variables in the study area; vegetation, soil analysis, and demography/population density 
analysis. It was, however, difficult to access some data on the registered national parks, most of the 
information was sources for randomly. 

The country wants to make sure that all ecological system types, which have been adjusted for 
this study with the ecological assessment shift qualitative review, are included in a mix of at least 
10% of Nigeria's national territory that is ethically managed in protected areas at various levels of 
authority. The information below was taken from a report by About Nigeria and adapted to the 
study's national goals. Nigeria seems to be on pace to accomplish its CBD objectives. In light of the 
fact that there are presently and will continue to be more national parks than ever before, the 
evaluation of the assessment demonstrates progress toward reaching the specified goal [62,63]. This 
study assesses the objective using a quantitative indicator that can be independently confirmed. 
Measurable parameters that may be independently confirmed are used to evaluate the data gathered 
through monitoring the RS-based monitoring system and the monitoring procedure [64].  New 
national forests are being declared to increase the percentage of Nigeria's national territory that is 
effectively and sustainably managed in protected areas with the portrayal of all habitat types [65]. 
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4. Discussion 

Environmental changes that result in the loss of irreplaceable land resources are a cause and an 
impact of land degradation most especially in SSA. This study has shown that an equilibrium must 
be achieved in the uses of the land to lessen the significant ecological consequences of altering land 
use or land cover thereby losing the rich and scenic natural landscapes. 

4.1. RS for Information Gathering 

The peculiarities of the swamps in the research region may be seen thanks to data gathered using 
multidimensional, multiyear remote sensing. This analysis demonstrates that the increase in plant 
cover coincided with the wetland's sharp deterioration. The nearby wetland has declined as a result 
of the recent plant invasion in the region. Places that have been designated as national parks are 
regulated to protect the environment and wildlife.  The parks contain a range of rare and 
endangered plant and animal species, including elephants, gorillas, giraffes, monkeys, golden cats, 
hippopotamuses, crocodiles, etc. The responsibilities of the Nigerian government's Parks and 
Wildlife Service include public education about protecting and preserving the biodiversity of plants 
and animals, searching the parks to prevent poachers from engaging in illegal activities, stopping 
those activities, apprehending offenders, and prosecuting them. One benefit of national parks is the 
existence of water catchment areas and other life-supporting systems.  National parks have great 
promise for the development of inquiry, specifically in the areas of food production, healthcare, and 
bioengineering. 

4.2. RS for Conservation Issues 

Numerous interactions between people negatively affect the national parks and protected areas, 
despite the comparatively low population density in the area around the park. These include 
unrestrained burning, illegal grazing, and deforestation. There are relatively few wild animals left on 
the earth because of illegal poaching. Many of these limited regions have seen a sharp decline in their 
fisheries as a result of the vast number of artisanal and subsistence fisherfolk accessing the lake. To 
increase fish supply, a period of closure and restricted fishing rights have been suggested. 
demonstrating how various cutting-edge remote sensing imageries may be used to gather the 
relevant metrics and drivers required for diversity evaluations. Nevertheless, certain protected areas 
are either not included or lack geographic information in the WDPA database structure, making it 
insufficient. The present study will update the map while finding a few particular conservation sites 
in Nigeria that have not yet been recognized by UNESCO, especially in the southwest of the nation 
where the natural environment is rich in the protection of wildlife. 

4.3. RS for Spatial Relationships 

Using RS-GIS technology, networks, and spatial relationships may be shown. Spatial 
connections, such as those created by streams and agricultural fields, can be used to display 
topography. They could also display patterns of land use, such as the locations of parks and housing 
complexes. Highways, rivers, and grids of public utilities are typically displayed in a GIS as linear 
networks, sometimes referred to as geometric networks. A line on a map could represent a highway 
or road. However, using GIS layers, the road may represent the boundary of a school district, a public 
park, or other demographic or land-use zones. Using a variety of data-collection techniques, the linear 
network of a river may be represented on a GIS to illustrate the stream flow of several tributaries. 
Remote sensing combined with Geographic Information Systems (RS-GIS) must align the data from 
all the various maps and sources so that they all fit together on the same scale. A scale connects the 
distance depicted on a map to the actual distance on Earth. Some peasant farmers and migratory 
pastoralists have seen their main source of dry season pasture diminish, and some of these peasant 
farmers, migratory ranchers, and ecological and forestry conservation agencies are facing increasing 
land use pressure around the parks. These conflicts have been caused by land consolidations and 
mergers by big property owners The safeguarding of wildlife and biodiversity throughout game 
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reserves in a region that at the moment experiencing the greatest growth in population in Nigeria, 
will continue to be endangered in the absence of a comprehensive policy that controls access by 
various user groups to land resources, land ownership in addition to grazing and cropland abuses. 

4.4. The Impact of Landscape Encroachment by Human Factors 

Even though the proportionate frequency of the total area covered by population in the last year 
of the analysis was lower than throughout the whole research region, settlement expansions were the 
main cause of the change. Between 1985 and 2023 (in the course of and shortly after the dry season), 
the settlement's relative net increase was around 50%; nevertheless, over the subsequent 35 years, it 
increased by over one hundred percent, or more than twice as much. The community expanded far 
more recently than it did during the drought and soon after it, as well as throughout the post-drought 
period. The apparent evidence of land degradation and encroachment was seen between the same 
periods as the relative net rise in settlements in the selected areas. Figures 9 and 10 compare the 
relative sizes of the parks, which are connected to the net changes in the various LULC classes. 
Southern West Africa's central belt and coastal regions were the main locations where this alteration 
was seen. The growth of settlements at the expense of other vegetation, cropland, and forestland was 
one of the major changes overall; in other words, settlement expansion is one of the primary factors 
in the loss of forestland, other vegetation, and farmland in Sub-Saharan Africa. 

4.5. Human Activities Threatening Biodiversity 

The Okomu Forest Reserve was initially established by the British colonial government in 1912. 
Its initial area was 777 square kilometers, and in 1935, 411 square kilometers were extended to the 
north and east. Since the reserve was originally meant to be kept as a supply of timber, it has been 
used for its numerous stands of mahogany. Over the past six to ten decades, rotational farming and 
illegal hunting have been practiced in the reserve. In this method of managing forests, a portion of 
the forest is handed to local farmers who would clear it, farm it, and then reforest it with useful tree 
species. Over time, the continuous forest that surrounded all eighteen parks became overgrown. The 
region is encroaching on areas and a network of roads, as well as agriculture. The sanctuary has 
successfully fought poaching while protecting a variety of vulnerable species, including red-capped 
mangabeys, white-throated monkeys, chimpanzees, leopards, and African forest elephants. The 
aesthetic impacts of rapid plantation development may be seen in the reserve's northern half, which 
is dominated by enormous rubber and oil palm plantations, while farmland has taken over the 
reserve's southern half. Restricted logging and hunting, reforestation, livestock husbandry, and 
agricultural practices compatible with forest preservation have all been introduced to provide locals 
with options for sustainable livelihoods. The classification of Okomu as a national park has not 
alleviated and fully mitigated the effects of continuous degradation both inside and outside the 
reserve. While some have praised multi-purpose forest management, others have criticized it for 
neglecting to give conservation measures priority and for increasing the risk of environmental 
deterioration in Okomu by including a development component. 

4.6. Conservation Significance 

All large species of animals have extremely low numbers in the study region due to the intense 
hunting that occurs there.  The majority of hunting is done with firearms and wire snares to supply 
the bushmeat trade as well as the killing of jungle elephants for their tusks.  Additionally, grassland 
fires are steadily burning and weakening montane forests.  The three enclave towns within the park 
have grown into hotspots for poaching and hunting, and the rising agriculture within these same 
village enclaves is progressively degrading the park from within and splitting it in two.  Illegal 
logging is getting worse, especially for mahogany and all kinds of ebony trees. Huge villages are 
regularly built within the national forest to gather shrub mangos that resemble NTFPS in a variety of 
characteristics, but the camps also attract hunters. tracking of endangered and diverse biological 
species. It is essential to encourage transboundary conservation with the adjacent National Park to 
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accomplish environmentally friendly preservation with neighboring countries like Cameroon, Chad, 
Niger, and Benin Republics. By coordinating the preservation of two or more contiguous regions that 
are split by national borders, transboundary management promotes data and information sharing 
and improves the efficacy of restoration. 

5. Conclusions 

The development of environmental initiatives, such as staff training, preservation education, 
and government-sponsored research and tracking, as well as better support and guard monitoring 
based on artificial intelligence. Hunting decreased as a result. Cybertrackers have contributed to a 
decrease in illicit activity including trafficking in forest areas. boosting local residents' awareness of 
environmental issues. Diverse exploration opportunities are promoted to alleviate the pressure on 
remaining woods and endangered species. On the need to preserve ecological harmony and animal 
habitats, the community and stalkers are being educated. In the context of the West African region's 
classification success rate evaluation of significant data retrieval using geospatial imageries, 
correctness in the comparison between an accurate standard expected and a classified image of 
unknown features is demonstrated. According to the findings provided here, plant cover surged over 
the same period as marsh and aquatic ecosystems saw sharp losses. To better understand swamp 
interactions, it is necessary to monitor landscapes, human-caused occurrences like farming and 
human invasion, as well as additional natural phenomena like weather variables (rainfall, 
evapotranspiration, temperature, and relative humidity), as well as satellite imagery. The spread of 
farming was observed across each ecological region, from the wooded border of southern Nigeria, 
where roots and tree crops predominate, to the rainforest-savanna transitions in the middle of the 
country, where strong root-based crops are predominant, to the wheat-producing strap of the 
drought-prone north of the region. 

The Niger and Benue watersheds, which have been promoted as the world's future breadbasket 
and ideal growing agricultural zones since the 1900s, have seen the most farming expansion into the 
woods, which has sharpened the borders of the current conservation areas. However, not all 
protected savanna areas have managed the quick rise of agriculture. Although certain changes in the 
smaller land cover categories also stand out as substantial, the biggest change in land cover, as a 
percentage of area, was from savanna to agricultural. Significant urbanization was visible in 
settlements, flooded fields, plantations, and open mining. Under the pressure of a rapidly growing 
population and economic circumstances, grassland and woodland vegetation types were all 
declining, with loss rates climbing to above 10% throughout the evaluation period of the current year. 
Similar to many other SSA countries, Nigeria views biodiversity largely as a shared resource and 
national asset. As a result, it is significantly impacted by the tragedy of the common concept, which 
confines exploitation to the domain of the fittest. It has been discovered that the majority of domestic, 
commercial, and industrial activities in the country significantly harm the preservation of natural 
resources. Ecology is a complex subject, and controlling how it is used is challenging. The National 
Park Declaration Order 2022 was established following Section 18 of the National Park Service Act of 
2004. The protected area proclamation sought to establish national park rules based on suitable 
environmental impact assessments and feasibility studies in certain forests and wildlife refuges 
throughout many locations. The establishment would tackle the rapidly deteriorating and vanishing 
Nigerian woodlands, as well as attain and build a sufficient infrastructure to draw tourists while 
meeting the most recent international standards and facilities, which will help preserve and protect 
the country's natural and wildlife heritage. To stop the ongoing and severe destruction of the rich 
natural landscapes, conservation initiatives must be passed, implemented, and deployed nationally. 
This study however concluded that there is an immediate response to the biodiversity neglect, 
destruction, and abuse through national implementation policies and deployment of conservation 
strategies and RS-GIS artificial intelligence-based guard surveillance for enforcement in all the 
national parks and protected zones. 
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