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ABSTRACT

This study examined the scale, pattern, and impacts of swamp reclamation in the Niger Delta between 1988 
and 2018, with particular attention to its implications for urban development and environmental sustainability. Using 
Geographic Information System (GIS) and remote sensing techniques, Landsat satellite images were analyzed to 
quantify the extent of reclaimed areas and to assess associated land cover and land use dynamics. The findings revealed 
that large portions of the Niger Delta’s wetlands have been reclaimed over the past three decades, with Rivers and 
Delta States recording the highest levels of reclamation, followed by Akwa Ibom and Bayelsa States. These spatial 
changes corresponded with significant reductions in swamp and primary forest areas, alongside increases in secondary 
vegetation, built-up surfaces, and other anthropogenically modified landscapes. The study demonstrates that while 
swamp reclamation contributes to urban growth, industrial expansion, and infrastructural development, it also results 
in severe ecological consequences such as habitat loss, biodiversity depletion, alteration of hydrological regimes, and 
declining ecosystem resilience. These environmental transformations threaten the ecological integrity of the Niger Delta, 
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which serves as one of Nigeria’s most productive and sensitive ecological zones. Consequently, the study underscores 
the need for an integrated and sustainable approach to land reclamation that incorporates strong regulatory frameworks, 
effective environmental impact assessments, and continuous geospatial monitoring. Such measures are essential to 
ensure that developmental goals are achieved without undermining the long-term environmental stability and socio-
ecological well-being of the region.
Keywords: GIS; Niger Delta; Land; Swamp; Coast; Reclamation

1.	 Introduction
Nigeria is richly endowed with abundant wetland 

ecosystems, the majority of which are found in the Niger, 
Benue, and Chad basins [1], represent 2.6% of the country’s 
area of about 923,768 km2 [2]. The Niger Delta is one of the 
most important wetlands in Nigeria, the largest in West Af-
rica and third largest in Africa and among the top 10 wet-
lands in the world [3]. Land scarcity for housing has result-
ed in a significant number of land reclamation activities 
taking place over the years and is still taking place today [4]. 
This resulted in loss of green areas as a result of land rec-
lamation activities in Niger Delta. One thing common to 
all the above issues is that in a situation where land is not 
available or is available but not in the form required, then 
this would pose a great challenge to man in terms of where 
to put structures to enable him meet his basic needs. This 
is the Niger Delta region of Nigeria.

For instance, in Port Harcourt, the present location 
has a historical antecedence in that the city had to be sited, 
some 66 km from the Atlantic Ocean, on a relatively firm 
land at the bank of Bonny River. It has been argued that 
the spatial evolution of Port Harcourt is largely influenced 
by the poorly drained topography of the area [5–8]. The town 
is located on the coastal plains and has an average eleva-
tion of 13 km above mean sea level. The plains in question 
are crisscrossed by a maze swamps, creeks and waterways. 
The drainages of the Niger Delta are noticeably poor as a 
result of mainly low relief, high water table; high rainfall, 
as well as human interference in the natural drainage chan-
nels [9].

Niger Delta region has long struggled to accommo-
date growth given the difficulties of finding space within 
geographically constrained and densely populated areas 
[10]. However, due to innovative techniques introduced 
over the last few decades, lands can now be reclaimed. 
The presence of extensive swamps and marsh land in the 

Niger Delta implies that the topography is not firm [11–15]. 
Secondly, the existence of a maze of creeks simply points 
to the fact that the topography is also compartmentalized. 
The major issue to grapple with here then is: how can man 
set up his structures (such as housing, roads etc.) on this 
highly constrained topography? Is there a possibility of 
improving the drainage so as to make land more firm and 
therefore amenable to the setting up of some structures? Or 
is there a possibility of man using his technology and in-
genuity to literally create more land to mitigate land short-
fall? If possible, what are the socio-economic impacts? 

Previous studies have documented the ecological 
richness of the Niger Delta and the challenges of settle-
ment on its swampy terrain [5,6,8]. Others have described the 
drainage problems caused by low relief, high water tables, 
and extensive networks of creeks and waterways [16–18]. 
However, much of the existing research stops at describing 
these constraints or highlighting reclamation techniques 
in isolation. What remains less clear—and is therefore the 
gap this study addresses—is the extent, spatial distribution, 
and broader socio-environmental consequences of recla-
mation activities across the Niger Delta. Understanding 
these dimensions is critical, given the region’s role as both 
a hub for national development and a hotspot of environ-
mental vulnerability [19].

Port Harcourt, a key city in the region, illustrates 
these pressures vividly. Historically established on rela-
tively firm land along the Bonny River, its spatial evolu-
tion has been constrained by poorly drained topography 
and rapid urban expansion [20]. With limited land available, 
residents and policymakers increasingly turn to reclama-
tion as a solution, yet this raises pressing questions about 
sustainability, ecological trade-offs, and long-term resil-
ience.

This study, therefore, investigates land reclamation 
practices in the Niger Delta by identifying the techniques 
employed, comparative evaluation of the extent and spa-
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tial patterns of reclaimed land in the periods 1988 and 
2018, and analyzing their environmental and socio-eco-
nomic impacts. By so doing, it contributes to ongoing de-
bates on sustainable urban development and provides evi-
dence-based recommendations for managing reclamation 
in ways that balance growth, ecological preservation, and 
community well-being.

Basically, land reclamation in Port Harcourt is being 
actualized through a number of ways [21]:

1.1.	Hydraulic Sand-filling

This is a method employed in land reclamation and 
construction, where material, often sand, is extracted from 
a riverbed or other body of water. Dredging equipment is 
deployed to scoop up this sand, along with other sediments 
like mud, and pump it through a pipeline to the designated 
fill area [22].

The process begins with the placement of bounding 
structures, typically made of concrete. These structures 
serve to contain the sand and define the boundaries of the 
reclaimed land. After the bounding structures are in place, 
the dredged material is discharged into the enclosed area. 
Pay-loaders are used to load the sand into trucks, which in 
turn move the sand into the construction area to raise the 
ground level [23–25].

The sand is then carefully distributed within the 
bounded area to achieve the desired elevation. Once filled, 
the sand is allowed to settle and compact naturally over 
time. This natural consolidation process is crucial for sta-
bility and load-bearing capacity. Sufficient time must be 
allowed to ensure ground stability before the subsequent 
construction activities begin. This waiting period ensures 
the integrity of the reclaimed land and prevents potential 
structural problems with the buildings built upon it. The 
exact duration of the stabilization period depends on soil 
type, depth of the fill, and other site-specific conditions.

1.2.	The Use of Chikoko Mud Fill 

One method used for land reclamation, particularly 
accessible to communities with limited resources, involves 
chikoko mud. In contrast to hydraulic sand-filling, which 
needs costly machinery and advanced methods, chikoko 
mud reclamation can be carried out with basic tools and 

local knowledge. The main resource, chikoko mud, is gath-
ered in block form from mangrove swamps, often using 
age-old methods [5].

The special makeup of chikoko mud offers key ben-
efits for reclamation. This mud is closely bound together 
by the intertwined roots of mangrove plants. This natural 
network of roots gives structure and stability to the mud, 
lowering the risk of erosion and collapse after placement. 
Also, chikoko mud is made up of small particles, making it 
less permeable. This low permeability is advantageous in 
reclamation projects because it stops water from flowing 
through the fill material too quickly. This helps to maintain 
the stability of the reclaimed land and avoids issues such 
as settlement and erosion [10].

This approach to land reclamation offers a way that 
is both practical and ecologically aware, especially in areas 
where mangrove ecosystems are present. By utilizing lo-
cally sourced materials and simple methods, chikoko mud 
reclamation can deliver a sustainable and cost-effective 
method for expanding land area while also recognizing the 
importance of protecting mangrove habitats.

1.3.	The Use of Concrete Breakwater

This is another way to reclaim land, especially in 
riverine areas. This approach includes building concrete 
walls a certain distance into a river. Then, the area between 
the wall and the bank is filled, and the space is sealed with 
concrete to create a strong, stable platform. 

To better elaborate, the reasons and processes for 
using concrete breaker for reclamation are expanded be-
low [11]:

1.3.1.	Reasons for Choice

(1)	 Protection: Concrete breakwaters act as barriers, 
shielding the reclaimed land from wave action and 
erosion, especially in dynamic river environments.

(2)	 Stability: The weight and structure of concrete make 
a solid base for construction.

(3)	 Customization: These structures can be made to fit 
specific site conditions and project needs.

1.3.2.	Processes Involved

(1)	 Site Assessment: Before construction commences, 
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a detailed site investigation is conducted to evaluate 
the riverbed’s soil composition, water currents, and 
possible environmental impacts. This assessment in-
forms the design and placement of the breakwater.

(2)	 Design and Planning: Engineers plan the break-
water, determining its height, width, and the type of 
concrete to be used. The design considers the river’s 
flow, potential flood levels, and the intended use of 
the reclaimed land.

(3)	 Wall Construction: The concrete walls are built us-
ing formwork and reinforced with steel to increase 
their strength. The formwork shapes the concrete as 
it hardens, ensuring the walls are structurally sound.

(4)	 Filling and Sealing: After the wall is in place, the 
area behind it is filled with suitable materials, such 
as sand, gravel, or rock. This fill is then compacted 
to offer a stable base. A concrete seal is applied over 
the fill to prevent erosion and maintain the integrity 
of the reclaimed land.

(5)	 Environmental Concerns: During the entire pro-
cess, steps are taken to reduce environmental effects. 
This may include managing sediment runoff, pro-
tecting aquatic habitats, and complying with envi-
ronmental regulations.

(6)	 Monitoring and Maintenance: Once the reclama-
tion is complete, regular monitoring is important 
to check the stability of the breakwater and the re-
claimed land. Maintenance may involve repairing 
any cracks or damage to the concrete structure and 
dealing with any erosion.

An example of this method can be observed at the 
Port Harcourt Harbour. The platform there was created 
using this type of reclamation, showing how effective con-
crete breakwaters can be in making new land in river areas.

1.4.	Use of Solid Waste

The waste materials can gradually fill in low areas 
that are located next to wetlands and waterways. Once the 
ground has become more stable, buildings and structures 
can be built on these locations that were once prone to 
floods and swamps.

This approach to land creation has some benefits and 
drawbacks that should be carefully considered

1.4.1.	Advantages

(1)	 Waste Management: Land filling can serve as a 
method for waste disposal, mainly in metropolitan 
areas where there is not enough space for waste man-
agement.

(2)	 Land Creation: It makes new land in places where 
it is wanted for construction, agriculture, or other 
needs.

(3)	 Economic Benefits: Transforming low-lying or 
swampy areas into usable land can increase property 
values and promote economic growth.

1.4.2.	Disadvantages

(1)	 Environmental Problems: The dumping of solid 
waste has the possibility of polluting the soil and wa-
ter. It can also affect the natural environment. Toxic 
chemicals from the waste will leach into the ground, 
which will end up polluting the nearby water bodies.

(2)	 Health Risks: Residents who live near places where 
waste is dumped will be exposed to various health 
threats.

(3)	 Stability Issues: Land created by waste may not be 
stable, which raises issues with the construction of 
buildings and infrastructure.

(4)	 Aesthetics: Garbage dumping can cause unpleasant 
views and odors, which lowers the quality of life in 
the neighborhood.

(5)	 Greenhouse Gas Emissions: Waste that is dumped 
in landfills has the possibility of producing methane 
gas, a strong greenhouse gas that contributes to cli-
mate change.

Because of these drawbacks, it is very important to 
be careful when using solid waste to reclaim land. To re-
duce any negative environmental and health consequenc-
es, proper waste management strategies are needed. These 
strategies should consist of reducing waste, reusing it, 
recycling it, and treating it before throwing it away. It is 
also crucial to carefully assess the stability and suitability 
of land reclaimed from solid waste before beginning any 
building work.

1.4.3.	Dumping of Solid Wastes

The practice of land reclamation, though often exe-
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cuted with subtlety, frequently entails the disposal of solid 
waste materials, particularly in close proximity to aquatic 
environments. With the passage of time, the accumulation 
of these wastes leads to the gradual filling of low-lying 
terrains that border marshlands and fluvial systems. As the 
accumulated matter undergoes consolidation, yielding a 
comparatively stable substrate, construction activities start, 
resulting in the emergence of structures upon what were 
formerly waterlogged or flood-prone areas [12].

Land reclamation by solid waste dumping near water 
offers inexpensive land for construction in coastal or river-
side zones. It transforms useless wetlands into usable spac-
es. While it seems straightforward, this method involves 
waste management, foundation challenges, and environ-
mental impacts.

The process starts with ongoing solid waste disposal 
in targeted areas, usually wetlands or shallow water bod-
ies. The waste compacts over time, raising the land. This 
reclaimed land then becomes a base for constructing build-
ings or infrastructure [13].

Engineers must address foundation stability on such 
reclaimed land. Solid waste composition varies, causing 
uneven settling. Proper compaction and soil stabilization 
are needed for safe construction. Techniques like piling, 
soil replacement, or ground improvement are used, de-
pending on waste composition and desired land usage [14].

Environmental issues are central to this reclamation 
form. Solid waste near water can pollute it, harming aquat-
ic ecosystems. Leachate, produced during decomposition, 
may seep into the water, carrying pollutants. Waste also 
changes water flow. Careful waste selection, liners, and 
leachate treatment can control negative impacts, but land 
reclamation projects must balance economic gains with en-
vironmental stewardship for long-term sustainability [15].

Over the past ten years, land reclamation in the 
coastal Niger Delta has caused major worries about the 
damage done to both people and the environment. This 
study looks into how land is being reclaimed in the Niger 
Delta [16].

First, it pinpoints the different ways this is currently 
being done in the area. Then, it measures how much land 
has been reclaimed and where it is, while also figuring out 
how these actions affect the environment and the lives of 
the people who live there.

Based on what the study finds, it gives useful advice 
on how to make land reclamation more sustainable. This 
means finding a balance between the need for growth, pro-
tecting the environment, and taking care of the communi-
ties involved.

The focus is on understanding the methods used for 
land reclamation, figuring out their scale and impact, and 
suggesting better ways to do it that consider both devel-
opment and the conservation of the environment [15]. The 
Niger Delta is known for its rich biodiversity and import-
ant ecosystems, but it also faces big environmental prob-
lems because of activities like oil extraction and land use 
changes. Land reclamation, which involves creating new 
land from water bodies, is one such activity that can have 
far-reaching effects.

To really understand what’s happening, this study 
breaks down the different ways land is reclaimed in the Ni-
ger Delta. This includes looking at the tools, processes, and 
strategies used by different groups, from large corporations 
to local communities. By identifying these methods, we 
can better understand the immediate changes to the land-
scape and the possible long-term outcomes.

One of the main things the study does is map out 
where and how much land reclamation is happening. By 
using GIS technology and remote sensing data, the study 
shows the spatial distribution of these activities. This helps 
people see which areas are most affected and how reclama-
tion projects are changing the natural landscape.

Also, the study carefully examines how these recla-
mation activities affect both the environment and the peo-
ple living there [10]. Environmentally, it looks at things like 
changes in water quality, loss of habitats, and risks to local 
species. Socio-economically, it thinks about how reclama-
tion projects affect people’s livelihoods, access to resourc-
es, and community structures. The study uses surveys, in-
terviews, and field observations to collect detailed data on 
these effects [23].

After collecting and analyzing all this information, 
the study comes up with practical ideas for making land 
reclamation more sustainable [15]. These ideas are aimed at 
reducing negative impacts and boosting positive outcomes. 
The study suggests ways to improve environmental regu-
lations, promote community participation in decision-mak-
ing, and use eco-friendly reclamation techniques.
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In conclusion, this study provides a detailed look 
at land reclamation in the Niger Delta, offering valuable 
insights for policymakers, environmental managers, and 
community members. By pushing for more sustainable 
practices, the study hopes to help balance development 
needs with the critical need to protect the environment and 
support the well-being of local communities. This research 
is a step towards making sure that land reclamation con-
tributes to the long-term sustainability of the Niger Delta 
region.

2.	 Materials and Methods

The study area is the Niger Delta Region of Nigeria, 
which is the Southern Nigeria (Figure 1).

The nature of data for this study is primary data, 
which were primarily Landsat imagery of the years 1988, 
1998, 2008, and 2018 over the study area. The imagery for 
this study was acquired from the global land cover facili-
ty stream data over the study area for the year 1988, 1998, 

2008, and 2018. The Landsat imagery was derived from 

the shuttle radar imageries owned by U.S. National Geo-

spatial-Intelligence Agency (NGA) and global land cover 

facilities owned by the U.S. National Aeronautics and Space 

Administration (NASA). The land cover image of the study 

area was imported into the ArcGIS environment and was 

spatially geo-processed to ascertain the degree of land cover 

in relation to reclamation activities in the study area. 

The data were processed and bands 1, 3, 5, and 7 

were collapsed in the composite band in the ArcGIS en-

vironment which were processed and classified using the 

supervised classification to differentiate the area cover by 

vegetation, and reclaimed soil in the study area. Under su-

pervised classification polygon for features were collated 

and named to represent the various features. The polygons 

were analysed using the maximum likelihood analysis to 

collect data of features classes with similar reflection in 

the study area.

Figure 1. Study Area Showing Geographical Boundaries.
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2.1.	GIS and Remote Sensing Methodologies

In analyzing land reclamation in the Niger Delta, 
GIS and remote sensing provided a robust framework for 
mapping, monitoring, and assessing spatial and temporal 
changes. The methodology includes:

2.1.1.	Satellite Imagery Acquisition

• 	 Landsat Sensors Used:
• 	 TM (Thematic Mapper)—for data 1988, 1998, 

2008 and 2018 (30 m resolution; 7 bands)
• 	 ETM+ (Enhanced Thematic Mapper Plus)—

1988, 1998, 2008 and 2018; includes a 15 m 
panchromatic band.

• 	 OLI (Operational Land Imager)—onboard 
Landsat 8 & 9; improved radiometric resolu-
tion and cloud detection. These sensors offer 
long-term, consistent imagery for detecting 
land cover changes related to reclamation.

2.1.2.	Image Preprocessing

• 	 Radiometric and Atmospheric Correction using tools 
like ENVI or QGIS.

• 	 Georeferencing and Subsetting to align data with 
base maps and extract the Niger Delta study area.

2.1.3.	Classification Techniques

• 	 Supervised Classification using training samples 
identified through field data or high-resolution imag-
ery.

• 	 Common Algorithms:
• 	 Maximum Likelihood Classification (MLC)—

assumes normal distribution of classes; widely 
used and reliable.

• 	 Support Vector Machine (SVM)—effective for 
small training datasets with high accuracy.

• 	 Random Forest (RF)—a robust ensemble 
learning algorithm used for land cover classifi-
cation with high performance.

2.1.4.	Change Detection Analysis

• 	 Multi-date imagery (1988, 1998, 2008, and 2018) 

used to quantify reclamation extent.
• 	 Post-classification comparison helps assess gains in 

built-up or reclaimed land.

2.1.5.	GIS Integration

• 	 Classified maps are imported into GIS software (e.g., 
ArcGIS or QGIS) for:

• 	 Spatial overlay analysis
• 	 Area computation (e.g., extent of reclaimed 

land)
• 	 Map production and statistical summaries

3.	 Results and Findings

3.1.	Extent of Land Reclamation in the Coast-
al Niger Delta

The reclamation sites across the Niger Delta reveal 
a hotspot of reclamation activities across the study areas, 
as revealed and shown in Figure 2. Rivers State shows a 
dominance of reclamation activities in the tone of 42 cases 
or reclamation sites, which is the highest recorded so far in 
the Niger Delta, with Bayelsa as second highest recording 
16 cases followed by Delta with 4 reclamation sites and 
then Akwa-Ibom with only 3 sites.

3.2.	Akwa Ibom State

From the analysis as shown in Figure 3, it revealed 
that as of 2018, the level of anthropogenic alteration repre-
sented by the red colour is spatially distributed in the study 
area with high level of secondary forest cover as shown by 
the dark green colour. Swamp forest lies in the southern 
part of the study area with pockets of primary forest across 
the study area.

3.3.	Bayelsa State

From the analysis as shown in Figure 4, it is re-
vealed that as at 1986, there was widespread of primary 
forest to the west and to the east is the primary forest. Spa-
tially spread across the study area is the impact of man on 
the environment. The presence of water bodies across the 
study area is also well pronounced. 
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Figure 2. Reclamation Sites in the Niger Delta Region.

Figure 3. 2018 Image Classification Analysis for Akwa Ibom State.
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Figure 4. 1986 Image Classification Analysis for Bayelsa State.

3.4.	Rivers State

Figure 5 shows the near infrared composite band 
associating each spectre band to the primary colour of red, 
green, and blue, creating a single Landsat data set from 
multiple bands. This allows us to visualize the wave length 
the human eye does not see (near Infrared Red). The near 
inferred composite is very important in vegetation moni-
toring, as this will aid the understanding of vegetal deplet-
ed areas across the study area. Reflecting from the near 
infrared red the image will provide or give a high avenue 

for the identification of vegetal structure that is less visible 
to mere visualization.

Table 1 below reveals the extent of land reclama-
tion across the entire States under study. It revealed that 
Rivers State has the highest number of reclaimed sites, 
totaling 29,090,654 m2. Next in hierarchy is Delta State, 
totaling 25,248,022 m2 followed by Akwa-Ibom with 
the total number of 13,013,799 m2. The least in area 
of land reclamation sites among the States under study 
is Bayelsa with the total area of reclaimed land put at 
5,816,309 m2.

Figure 5. Landsat 1986 Band 5 showing reclamation sites for Rivers State.
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Table 1. Extent of Land Reclamation in the Niger Delta.
States Areas Reclaimed (m2)

Akwa-Ibom 13,013,799
Rivers 29,090,654
Delta 25,248,002

Bayelsa 5,816,309
Total Reclaimed 73,168,764

Table 2 below shows the comparative extent of 
land surface cover across the study area owing to rec-
lamation activities from 1986 to 2018. There is a no-
ticeable increase in the area coverage of water bodies 
by 26,552,466 m2, secondary forest by 17,060,056 m2, 
and area of anthropogenic alterations by 26,778,380 m2, 
while reverse is the case for primary forest by 3,615,822 
m2 and swamp forest by 66,775,080 m2, where there is 
noticeable decrease in its area coverage in 2018 com-
pared to 1986. 

Significantly, it is revealed that there is a reduction 
trend for the area covered by swamp forest, primary forest, 
and secondary forest with an increase in area of anthropo-
genic alterations, and water bodies across the study area 
(Figure 6). 

The analysis, as shown in Figure 6, reveals that as of 
1986, the level of anthropogenic alteration within the study 
area is not very visible. The swamp forest lies across most 
parts of the study area, while the secondary forest occupies 
the northern part of the study area. 

Figure 6 presents the land cover distribution 
within the study area in 1986. As illustrated, the anal-
ysis reveals that anthropogenic alteration at this time 
was minimal. The landscape was largely dominated by 
swamp forest, which extended across most parts of the 
study area, while secondary forest was mainly concen-
trated in the northern section. This pattern reflects the 
relatively undisturbed natural environment that char-
acterized the region prior to extensive human-induced 
modifications.

Table 2. Areas of Different Land Cover Types in Parts of the Study Area.

Land Cover Type 1986 Area in m2 2018 Area in m2 Difference Area in m2

Decrease Increase
Swamp Forest 88,439,786 21,664,706 66,775,080 -------------
Water Bodies 69,832,200 96,384,666 -------------- 26,552,466

Primary Forest 4,268,353 652,531 3,615,822
Anthropogenic Alterations 132,774,112 159,552,492 -------------- 26,778,380

Secondary Forest 50,880,312 67,940,368 -------------- 17,060,056
Total Land cover 346,194,763 346,194,763 70,390,902 70,390,902

Figure 6. 1986 Image classification analysis.
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Figure 7 shows the 2018 land cover classification 
of the study area, highlighting water bodies, site camp for-
est, secondary forest, and primary forest. Red pins indicate 

reclamation sites. The map provides a clear spatial over-
view useful for assessing vegetation distribution and land-
use changes.

Figure 7. 2018 Image Classification Analysis.

4.	 Discussion
The findings of this study reveal that swamp recla-

mation in the Niger Delta has expanded considerably over 
the three decades examined, particularly within Rivers and 
Delta States, which collectively account for the largest 
reclaimed areas. This pattern reflects the high population 
densities, industrial activity, and rapid urbanization pres-
sures in these states, which have historically attracted in-
vestments in oil exploration, port infrastructure, and real 
estate development [11]. The spatial distribution of reclama-
tion highlights the intersection between economic drivers 
and environmental change, with land reclamation often 
presented as a pragmatic response to both land scarcity and 
urban growth challenges [1].

However, the extensive reclamation has not occurred 
without ecological costs. The marked decline in swamp ar-
eas and primary forests underscores the severity of habitat 
alteration. Wetlands in the Niger Delta are globally recog-
nized as biodiversity hotspots, providing critical ecosystem 
services such as flood regulation, water purification, car-
bon sequestration, and nursery habitats for fish and other 
aquatic species [3]. Their loss, therefore, represents more 
than localized environmental degradation—it contributes 

to regional vulnerability to climate change impacts, includ-
ing sea-level rise and increased flooding [12]. The observed 
increase in secondary vegetation and anthropogenically 
altered surfaces reflects a transition towards disturbed eco-
systems with reduced ecological integrity and resilience [14].

From an urban development perspective, reclamation 
has facilitated the expansion of housing, industrial lay-
outs, and transport corridors. Yet, the sustainability of this 
model is questionable. In many reclaimed areas, soil insta-
bility, poor drainage, and the destruction of natural flood 
buffers have amplified urban flood risks, as witnessed in 
Port Harcourt and Yenagoa [15]. Furthermore, the high cost 
of maintaining reclaimed lands—especially in low-lying 
and flood-prone environments—undermines the long-term 
economic rationale of large-scale reclamation, raising con-
cerns about maladaptive development [8].

The study’s findings resonate with global debates on 
the ecological trade-offs of land reclamation. Similar to 
reclamation practices in Asian megacities such as Jakarta 
and Manila, short-term urban gains are often achieved at 
the cost of long-term environmental sustainability [2]. In 
the Niger Delta context, this trade-off is particularly acute 
given the fragile nature of wetland ecosystems and the 
dependence of local communities on these landscapes for 
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fishing, farming, and cultural identity [12]. Biodiversity loss 
and ecosystem degradation, therefore, translate into both 
ecological and socio-economic dislocations, disproportion-
ately affecting rural and peri-urban populations.

The results of this study also highlight governance 
gaps in Nigeria’s land reclamation practices. Weak reg-
ulatory oversight, coupled with limited enforcement of 
environmental guidelines, has enabled ad hoc reclamation 
activities by both state and private actors [10]. The lack of 
systematic geospatial monitoring has further obscured the 
cumulative impacts of reclamation, making it difficult to 
design adaptive responses. This underscores the urgent 
need for institutional strengthening and the adoption of 
routine geospatial technologies to guide land use planning 
in the region.

In moving forward, a more integrated approach 
is necessary—one that recognizes reclamation as both 
a developmental necessity and an environmental threat. 
Strengthening environmental impact assessments, ensuring 
compliance with urban planning regulations, and priori-
tizing ecosystem-based approaches to development could 
help achieve a balance between urban expansion and envi-
ronmental sustainability [5]. Incorporating green infrastruc-
ture, promoting wetland restoration in degraded sites, and 
aligning reclamation projects with Nigeria’s commitments 
under the Paris Agreement and Sustainable Development 
Goals (SDGs) would foster a more sustainable trajectory 
for the Niger Delta.

In conclusion, while reclamation has expanded the 
spatial footprint of urban development in the Niger Delta, 
the associated ecological costs raise profound questions 
about sustainability. Without stronger regulatory frame-
works and geospatially informed planning, reclamation 
risks deepen environmental vulnerabilities in a region al-
ready facing significant ecological and socio-economic 
pressures.

5.	 Conclusions 
The study evaluated the extent of reclamation in the 

Niger Delta Region within the period of 1986 and 2018. 
From the analysis, it was shown that Rivers State domi-
nates in the extent of reclaimed land, next to Delta State, 
Akwa Ibom, and Bayelsa States. Land sat image of Rivers 
State, Delta State, Akwa Ibom, and Bayelsa State, from 
1986 to 2018, revealed the extent of anthropogenic al-

terations across the study area, with Rivers State taking 
the peak. This analysis revealed a clear, distinct bare soil 
surface representing reclamation activities from vegetal 
surface, wetland, and built-up areas. The result of the su-
pervised classification analysis reveals the extent of land 
cover alteration in the study area, with a declining extent 
for swamp forest, primary forest, and an increasing ex-
tent for secondary and anthropogenically altered surfaces. 
This accounts for the reason for the high percentage of re-
claimed land in Niger Delta. To examine the possible phys-
ical environmental issues associated with land reclamation 
such as flooding in Niger Delta.

The analysis reveals a very high impact on the natu-
ral cover of the environment by the reclamation activities, 
revealing the extent of vegetal cover after reclamation ac-
tivities have taken place. Though the re-vegetation of the 
surface after reclamation activities has taken place is at a 
slow pace due to the nature of the soil retrieved from the 
river bed. From the analysis, it revealed that the composi-
tion of the forest after re-vegetation indicates that the pat-
tern at which the re-vegetation is growing reveals a high 
level of randomness, which sometimes takes a scattered 
dimension, showing the spatial spread of the reclamation 
site across the study area. After all data was gathered and 
analyzed, it was concluded that Rivers State is dominated 
by reclamation sites/activities, followed by Bayelsa, then 
Delta State, and Akwa-Ibom State.

The Niger Delta is one of the most important wet-
lands in Nigeria, the largest in Africa, and the third largest 
in the world. Land scarcity for housing has resulted in a 
significant number of land reclamation activities taking 
place over the years and is still taking place today. This 
resulted in the loss of green areas as a result of land recla-
mation activities in the Niger Delta. Having to cope with 
pressing urbanization trends, the Niger Delta has a lot 
to gain from the more competitive costs of reclamation, 
which is a strategic spatial development plan feasible in 
overcrowded areas and be used to accommodate the de-
mand for new housing, employment, transport, and other 
infrastructural facilities. This enables cities to allay con-
gestion, enhance services, and remain attractive locations 
for both people and businesses. 

These functions are of relevance for the entire com-
munity, since these enhancements have positive returns not 
only for investors and users, but for the quality of life and 
competitiveness of the entire region. Nevertheless, public 
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and private stakeholders have expressed concern about 
the impacts of reclamation projects. In addition, a lack 
of knowledge about how such effects can be evaluated in 
practice is an important deficiency, since it is often in the 
light of social or indirect impact that reclamation projects 
have comparative advantages over other plans that com-
pete for public investments. Considering the full socio-
economic value of reclamation projects, there should be a 
fundamental step for guiding investors and public bodies 
towards efficient choices on resource allocation.

In order to increase land supply, there is one ap-
proach, which is land reclamation for development. The 
land made available from land reclamation can be used for 
residential and commercial purposes or infrastructure de-
velopment. These activities show that reclamation has be-
come one of the main solutions for the land shortage issue. 
Nevertheless, reclamation would alter the condition of the 
ecosystem in several aspects, thus leading to the change in 
the quality of life of the local community.
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