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ABSTRACT

The Niger Delta, known for its vast oil reserves and extensive coastal settlements, faces severe challenges related to accelerated building deterioration. Coastal
communities in this region experience rapid structural decline due to environmental, socio-economic, and policy-related factors. High humidity, saltwater intrusion,
poor construction materials, inadequate maintenance, and extreme weather events such as coastal erosion and flooding contribute significantly to building
degradation. The impact of salinity on structural integrity, frequent flooding, substandard construction practices, and a weak maintenance culture further exacerbate
the problem. This paper investigates these underlying causes using case studies, academic journals, and government reports. Additionally, the paper explores
effective mitigation strategies, including using durable, climate-resilient materials, improved construction techniques, and policy recommendations to promote
sustainable urban development. Emphasizing the need for stricter building regulations, community awareness, and government intervention, this paper provides
practical solutions to enhance the resilience and longevity of buildings in the Niger Delta’s coastal communities. Addressing these challenges is crucial for ensuring
long-term infrastructure sustainability, improving the living conditions of coastal communities, and fostering socio-economic stability in the region. Therefore,
short-term, medium-term, and long-term strategies were proposed to guide policymakers, architects, and urban planners in implementing best practices for resilient
coastal development and reducing the rate of building deterioration.
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INTRODUCTION

Buildings are essential for providing shelter, security, and comfort. (Amasuomo & Amasuomo, 2016). Yet many structures in coastal communities of the
Niger Delta face accelerated deterioration due to a combination of environmental, structural, and human-induced factors. The region's high humidity,
saltwater intrusion, coastal erosion, and frequent flooding contribute significantly to the rapid degradation of buildings. Additionally, poor construction
practices, inadequate maintenance, and the use of substandard materials further weaken the structural integrity of buildings, reducing their lifespan and
increasing repair costs (Faremi et al., 2021). These climatic conditions significantly increase their exposure to chemical and biological degradation,
leading to a faster rate of structural defects and deterioration.

As one of the most economically significant regions in Nigeria, the Niger Delta is home to extensive oil and gas exploration, fishing, and trade. However,
despite its economic contributions, infrastructure decay remains a persistent issue, affecting livelihoods, public safety, and sustainable development. The
lack of strict building regulations and enforcement, coupled with unplanned urbanization, has exacerbated these challenges, leading to frequent structural
deterioration and ultimately, failure.

(Ntor et al., 2025) stated that the Niger Delta region of Nigeria is one of the world's largest and most densely populated deltaic environments. This
suggests that any threat to the building envelope—such as deterioration or decay—poses a significant challenge, as these structures provide shelter for
both humans and animals. Given the region's high population density, the impact of such threats is particularly severe, affecting a large number of people.

This research seeks to explore the underlying causes of building deterioration in the Niger Delta’s coastal communities, assess its impact on residents and
the built environment, and propose effective mitigation strategies. By identifying key risk factors and recommending sustainable solutions, this study
aims to enhance the resilience and durability of buildings in coastal regions, ensuring safer and more sustainable development.

Statement of the Problem

The coastal communities of the Niger Delta are experiencing accelerated building deterioration, posing serious challenges to structural integrity, safety,
and long-term sustainability. Factors such as high humidity, saltwater intrusion, flooding, poor construction materials, and inadequate maintenance have
significantly contributed to the rapid decay of buildings in the region (Akah, 2021) The harsh coastal environment, combined with non-compliance with
building regulations and substandard construction practices, further exacerbates the issue.
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Despite the economic significance of the Niger Delta, where oil and gas activities generate a substantial portion of Nigeria’s revenue, infrastructure and
buildings continue to deteriorate at an alarming rate. The frequent need for repairs and rebuilding not only imposes financial burdens on residents but
also threatens livelihoods, public health, and environmental sustainability.

While various studies have addressed building deterioration in Nigeria, limited research has focused on the specific challenges faced by coastal
communities. There is a pressing need to investigate the root causes, assess the extent of deterioration, and propose effective mitigation strategies. This
study seeks to bridge this gap by providing insights into the factors accelerating building deterioration in the Niger Delta and recommending practical,
climate-resilient solutions to enhance the durability and longevity of structures in the region.

Aim and Objectives of The Study
This paper aims to analyze the causes of accelerated building deterioration in the coastal communities of the Niger Delta and propose effective mitigation
strategies to enhance the resilience and longevity of structures in the region.

The objectives of the study are to:

1.  To identify and analyze the key environmental, structural, and socio-economic factors contributing to the rapid deterioration of buildings in

the Niger Delta’s coastal communities.
2. To examine the impact of these factors on building materials and how they contribute to building deterioration in coastal communities

3. To propose practical and sustainable solutions to enhance the durability, resilience, and sustainability of buildings in coastal environments.

LITERATURE REVIEW

(Mmom & Chukwu-Okeah, 2011) said a coastal zone is a distinct spatial area that includes land, submerged land, the sea, and the land-sea interface,
where these elements interact and significantly influence one another in terms of ecology and usage. The coastal zone is categorized into four major
regions: the barrier lagoon coast, the transgressive mud coast, the Niger Delta (the most well-known), and the strand coast.

According to (Lawal & Ogoro, 2016), the coastline represents the boundary where the land meets the sea or ocean, serving as a transitional zone between
the two. In the Niger Delta, this coastal boundary is highly dynamic, constantly changing due to natural and environmental factors. This ever-shifting
nature has increased the vulnerability of the region's coastal communities to coastal erosion and ocean surges, which are further intensified by rising sea
levels which have been observed to be major causes of building deterioration.

(Croitoru et al., 2020) said that the coastal zone, spanning approximately 853 km, plays a vital role in Nigeria's economy, supporting key industries such
as oil and gas exploration, fishing, shipping, and agriculture. This region serves as a hub for economic activities that contribute significantly to the nation's
revenue and livelihoods. Despite its vast resources and economic potential, the coastal zone still faces significant environmental challenges. Flooding and
erosion have become more destructive, with rising sea levels worsening these threats. As a result, the region is experiencing severe environmental
degradation, leading to the destruction of homes and infrastructure.

The coastal region of the Niger Delta is made up of five states which include Bayelsa, Rivers, Delta, Akwa Ibom, and Cross River states (Peters &
Okonkwo, 2022)

(Amasuomo & Amasuomo, 2016) also highlighted the fact that many communities in the riverine or coastal areas of the Niger Delta lack durable and
habitable buildings due to the use of organic construction materials such as thatch, mud, and timber. These materials are biodegradable and deteriorate
rapidly, eventually leading to building deterioration.
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Figure 1: Coastal Regions in Nigeria

Source: (Akpan et al., 2024)

The figure above shows the states lying along the coastline of Nigeria which includes Lagos, Ogun, Ondo, Delta, Bayelsa, Rivers, Akwa Ibom as well as
Cross River State.

(Amadi & Alolote, 2016) stated that the Niger Delta region of Nigeria which accounts for over 23% of Nigeria’s population is the world's ninth-largest
wetland and serves as the outlet for the River Niger as it flows into the Atlantic Ocean. This makes it particularly susceptible to moisture which is a major
factor in accelerated building deterioration in the region.

Industry professionals and researchers have made significant efforts to identify the causes of building deterioration and develop strategies to mitigate its
impact, which can eventually result in structural defects. Over time, building materials, components, and construction methods have advanced. However,
structures made from bricks, wood, and both permeable and impermeable materials are vulnerable to physical, biological, and chemical damage due to
exposure to human activities, pests, and weathering. Deterioration can result from a combination of internal and external factors, significantly impacting
the built environment by altering the original composition of materials. Many buildings suffer from a decline in aesthetic value as their materials break
down, with architectural surfaces deteriorating due to reactions with atmospheric moisture, material expansion causing grain detachment, and flaws in
construction detail. The complexity of material degradation and its associated defects highlights the need for thorough investigations to ensure proper
maintenance, management, and long-term preservation (Akah, 2021)

(Ahianba et al., 2008) noted that in many developing countries, particularly Nigeria, the built environment is experiencing rapid deterioration, driven by
factors such as rapid urbanization, increased rural-to-urban migration, prolonged economic decline, and inadequate maintenance of buildings and public
spaces. Another challenge facing Nigeria's urban built environment is the widespread non-compliance with building regulations and bylaws. Common
violations include improper zoning, inadequate setbacks, construction along utility lines, and failure to ensure sufficient ventilation which has led to
environmental degradation.

According to (Ogunbiyi et al., 2014), as the leading oil and gas producer in Africa and the seventh-largest globally, the Niger Delta plays a crucial role
in Nigeria’s economy. It accounts for over 40% of the country's GDP, approximately 90% of annual revenue, and around three-quarters of the national
gross income. The challenging geographical landscape of the Niger Delta significantly increases development costs, as the swampy terrain requires sand
filling and piling before buildings can be constructed.

(Amadi & Higham, 2017) noted that the limited construction season due to persistent rainfall and high humidity and transportation challenges in difficult
terrain, especially during the wet season, make the process of building in the coastal regions of the Niger Delta costly. This causes both clients and
building professionals alike to cut corners during construction at the expense of sound construction. This eventually leads to building failure, under which
building deterioration can be classed.

(Faremi et al., 2021) said that flooding and increasing sea levels in coastline communities of the Niger Delta particularly threaten the sustainability of the
region as they significantly affect the built environment.
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Table 1: Average Rainfall Amount for some Locations in the Niger Delta

Location Recorded Period (Years) Recorded Period (Years)
Bonny (Coastal) 45 4366
Opobho (Coastal) 52 3698
Brass (Coastal) 11 3573
Oloibiri (Middle) 24 3173
Degema (Middle) 51 2433
Port Harcourt (Inland) 28 2384
Ahoada (Inland) 16 2073

Source: (Amadi & Alolote, 2016)

The table above highlights the average rainfall of some parts of the Niger Delta. It shows that the coastal areas in particular record high levels of annual
average rainfall. These figures are significantly higher than those of the middle and inland regions.

Furthermore, (Adegoke et al., 2010) deduced that the coastline is a margin of land next to a water body such as a sea or an ocean. This invariably means
that rising sea levels and ultimately flooding are a peculiar threat to buildings that lie in these vulnerable communities.

According to (Odoanyanwu Ndubuisi M et al., 2021), buildings offer protection by shielding humans, animals, materials, and equipment from harsh
weather conditions while also ensuring a comfortable indoor environment. However, their maintenance falls below the required level to prevent and
remedy building deterioration. They also went further to say that the construction of a building relies on two essential physical resources: the materials
used to create its various elements and components, and the technical expertise required for proper assembly. A deficiency in either of these factors can
lead to significant deterioration of the building’s structure and components. Some of the identified causes of building deterioration were natural factors
like temperature effects and chemical reactions, design errors, and lack of maintenance.

Defects and deterioration are not uncommon in buildings. This is because maintenance will always be necessary as it is hardly feasible to construct
buildings that don’t require maintenance from time to time (Ajayi et al., 2019)

RESEARCH METHODOLOGY

This study analyzed the factors contributing to accelerated building V in the coastal communities of the Niger Delta by reviewing academic journals,
government reports, and documented case studies. Case studies via field surveys were conducted on deteriorating buildings to assess the extent and causes
of structural degradation. Additionally, both qualitative and quantitative methods were employed to provide a comprehensive evaluation of the causes,
impacts, and potential solutions to building deterioration in the region.

FINDINGS OF THE STUDY

Causes of Accelerated Building Deterioration in the Coastal Communities of Niger Delta

The rapid deterioration of buildings in the coastal communities of the Niger Delta is a complex issue driven by various environmental, structural, socio-
economic, and policy-related factors. Understanding these causes is crucial for developing effective mitigation strategies to improve the longevity and
resilience of buildings in the region.

1. Environmental Factors

i High Humidity and Moisture Infiltration: The Niger Delta experiences consistently high humidity levels, which contribute significantly
to the deterioration of building materials. Moisture absorption weakens structural elements, leading to mold growth, wood rot, and
degradation of plaster and paint. Materials like untreated wood and low-quality cement are particularly vulnerable to moisture-induced
damage, reducing the lifespan of buildings.

ii. Saltwater Intrusion and Corrosion: Due to its coastal nature, the Niger Delta is exposed to salt-laden air from the Atlantic Ocean and
brackish groundwater, which accelerates the corrosion of steel reinforcements in concrete structures. This process, known as chloride-
induced corrosion, weakens reinforced concrete, causing cracks, spalling, and eventual structural failure. The impact is worsened in
buildings constructed with low-quality materials that lack adequate protective coatings or corrosion-resistant reinforcements.

iii. High Salinity: This is a major factor contributing to accelerated building deterioration in the coastal communities of the Niger Delta,
primarily due to the region’s proximity to the Atlantic Ocean. The constant exposure of buildings to high salt concentrations from oceanic
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and atmospheric sources weakens structural materials, leading to rapid deterioration. The ocean breeze carries fine salt particles inland,
which settle on buildings and penetrate porous materials such as concrete, bricks, and wood. Over time, this leads to chemical reactions
that weaken the structural integrity of buildings. Also, rising sea levels and over-extraction of freshwater cause the encroachment of salty
ocean water into underground water sources. This results in increased soil salinity, which affects the stability of building foundations
and corrodes buried infrastructure. Furthermore, the Niger Delta frequently experiences coastal flooding due to its low-lying geography.
These floods bring saltwater from the Atlantic Ocean into residential and urban areas, depositing salt residues on buildings and
accelerating material degradation.

Flooding and Waterlogging: Frequent and severe flooding is a major contributor to building deterioration in the region. Poor drainage
infrastructure, rising sea levels as a result of global warming, and excessive rainfall cause prolonged waterlogging around buildings,
weakening foundations and substructures. The prolonged exposure of walls and foundations to standing water leads to efflorescence
(white salt deposits on walls), plaster deterioration, and eventual structural instability.

Coastal Erosion: The Niger Delta is highly prone to coastal erosion due to tidal movements, deforestation, and human activities such as
sand mining. The gradual loss of land weakens the structural base of buildings, causing foundation settlement and eventual collapse.
Buildings near riverbanks or shorelines are particularly at risk, especially in communities without adequate shoreline protection
measures.

Poor Construction Practices

Use of Substandard Building Materials: Many buildings in the Niger Delta are constructed with low-quality or adulterated materials due to
cost constraints and inadequate quality control. Cement may be improperly mixed or properly mixed with the wrong ratio, steel reinforcements
may lack proper rust protection, and bricks may be weak due to improper curing. These substandard materials significantly reduce the structural
integrity of buildings, making them more susceptible to environmental stressors.

Inadequate Foundation Design: The soft and waterlogged soil in many parts of the Niger Delta requires carefully engineered foundations.
However, many buildings are constructed with shallow or improperly designed foundations that cannot support the weight of the structure,
leading to settlement cracks, tilting, and eventual collapse. The absence of soil testing before construction further exacerbates foundation
failures.

Poor Workmanship and Non-Adherence to Standards: A shortage of skilled labor and weak enforcement of construction standards result in
poorly built structures. Common issues include improper concrete mixing, weak reinforcement placement, and inadequate curing time. Many
builders also fail to follow engineering specifications, leading to structural weaknesses that accelerate building deterioration.

Inadequate Maintenance Culture

Neglect of Routine Maintenance: Regular maintenance is crucial for prolonging the lifespan of buildings, yet many structures in the Niger
Delta suffer from prolonged neglect. Leaking roofs, cracked walls, and failing drainage systems often go unrepaired, allowing minor defects
to escalate into major structural problems. Over time, water infiltration, mold growth, and corrosion weaken the entire building.

Financial Constraints: Many homeowners and property managers lack the financial resources to invest in regular maintenance. Due to
economic hardships, urgent repairs are often postponed until the damage becomes critical, at which point the cost of repair is significantly
higher or the building is no longer salvageable.

Socio-Economic Factors

Rapid Urbanization and Overpopulation: The Niger Delta has witnessed significant urban growth due to population increase and migration.
The high demand for housing has led to hasty and unregulated construction, with many buildings being erected without proper planning,
quality control, or adherence to zoning regulations. Overcrowding further stresses infrastructure, leading to rapid wear and tear of buildings.

Poverty and Low-Income Levels: Many residents of the Niger Delta struggle with low-income levels, which affects their ability to invest in
quality construction and maintenance. As a result, cost-cutting measures lead to the use of substandard materials, employment of unskilled
labor, and inadequate repairs, all of which contribute to accelerated building deterioration.

Weak Policy Implementation and Regulatory Failures

Lack of Strict Building Code Enforcement: Despite the existence of building regulations in Nigeria, enforcement remains weak in many parts
of the Niger Delta. Many structures are built without proper permits, and regulatory bodies often lack the resources or commitment to ensure
compliance with construction standards. As a result, buildings are erected without adequate oversight, leading to widespread structural
deficiencies.

Corruption in the Construction Industry: Bribery and corruption among regulatory officials allow substandard buildings to be approved and
constructed. Contractors and developers often bypass necessary quality checks, leading to the proliferation of unsafe structures. This corruption
undermines efforts to improve building safety and resilience.

Biological Growth and Microbial Attack
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Algae, moss, mold, and fungi thrive in the humid, moisture-rich environment of the Niger Delta, breaking down building materials and leading
to surface discoloration, cracking, and loss of strength.

Termites and wood-boring insects attack wooden structures, causing severe structural damage in buildings that rely on timber for roofing,
doors, and window frames.

Subsidence and Ground Instability

Oil exploration and gas extraction have caused land subsidence (sinking of land) in some areas of the Niger Delta, leading to foundation
cracks, tilting buildings, and structural failures.

Loose, water-saturated coastal soil lacks the strength to support heavy structures, making buildings more vulnerable to collapse.
Poor Roofing and Water Penetration

Many buildings suffer from leaky roofs, which allow rainwater to seep into ceilings and walls, leading to mold growth, material rot, and
weakening of structural components.

Inadequate roof overhangs and poor gutter systems fail to direct water away from buildings, increasing exposure to moisture.
Corrosion of Utility Infrastructure

Water pipes, electrical conduits, and underground utility lines suffer from corrosion due to the salty and acidic environment, leading to
leakages, power failures, and weakened structural components.

Corroded metal reinforcements in bridges, streetlights, and utility poles also contribute to urban decay.
Human-Induced Factors and Urban Planning Issues
Unregulated sand mining depletes soil strength, making foundations unstable and increasing the risk of building collapse.

lllegal and haphazard construction in flood-prone zones leads to poorly planned settlements that lack adequate protection against
environmental hazards.

Overcrowding and poor ventilation trap moisture within buildings, accelerating interior deterioration and reducing indoor air quality.

Case Study Analysis of Building Deterioration in Coastal Communities of the Niger Delta

Plate 1: Exterior View of a Deteriorating Building in Bonny Island, Rivers State

Source: Author’s fieldwork

Location: Bonny Island, Rivers State, Nigeria

Building Type: Residential duplex

Building Materials: Reinforced concrete, sandcrete blocks, corrugated roofing sheets
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Signs of Deterioration

Over the past decade, the building has exhibited various forms of deterioration, including:

Foundation Erosion: Progressive weakening due to coastal erosion and rising sea levels.

Concrete Spalling: Exposure to salt-laden moisture leading to corrosion of reinforcement bars.

Roof Corrosion: Rusting and weakening of the metal roofing sheets due to high humidity and salt spray.

Mold and Mildew Growth: Persistent moisture retention in walls, causing fungal infestations.

Structural Cracks: Visible cracks in walls and floors due to ground subsidence and material degradation.
Contributing Factors

Several environmental and human-related factors contribute to the deterioration of the building:

Coastal Erosion: Wave action and tidal movements have gradually eroded the soil supporting the foundation.
Saltwater Intrusion: High salinity in the groundwater accelerates the corrosion of steel reinforcements.

Heavy Rainfall & Flooding: Frequent storms and seasonal flooding increase water infiltration into the building.
Poor Construction Practices: Inadequate concrete mix ratios and lack of proper coastal reinforcement during construction.

Neglect & Maintenance Issues: Limited maintenance interventions exacerbate structural vulnerabilities.

Plate 1: Coastal Building Deterioration in Forcados, Niger Delta, Nigeria

Source: Author’s fieldwork

Location: Forcados, Delta State, Nigeria

Building Type: Abandoned commercial structure

Building Materials: Reinforced concrete, clay bricks, galvanized roofing sheets

Current Status: Partially collapsed due to severe deterioration

Signs of Deterioration

The building has exhibited multiple signs of deterioration, including:

Severe Foundation Instability: The foundation has suffered from extensive soil erosion, leading to partial collapse.
Cracks and Structural Weakness: Large fissures run through walls and columns, weakening the overall structure.

Corrosion of Reinforcements: High salinity has accelerated the corrosion of embedded steel rods, leading to concrete spalling.



International Journal of Research Publication and Reviews, Vol 6, no 2, pp 2071-2080 February 2025 2078

Roof Decay: Galvanized roofing sheets are rusted, with some sections completely missing due to storm damage.

Overgrown Vegetation: Trees and shrubs have grown inside and around the structure, further compromising stability.

Contributing Factors

Coastal Erosion & Land Subsidence: The continuous loss of land due to wave action has destabilized the foundation.

Saltwater Exposure: Prolonged exposure to salt-laden air and water has accelerated material degradation.

Lack of Maintenance: The building has been neglected for years, allowing minor damages to escalate.

Heavy Rainfall & Flooding: Seasonal floods have continuously weakened the lower walls and flooring.

Strategic Approaches to Mitigating Building Deterioration in Coastal Communities of the Niger Delta

To effectively address the issue of accelerated building deterioration in the coastal communities of the Niger Delta, a comprehensive approach is required.
Given the region's unique environmental challenges—including high salinity, flooding, and coastal erosion—mitigation efforts must be both immediate
and sustainable. Implementing strategic interventions at different levels will help improve building resilience and ensure long-term structural durability.

Short-Term Strategies

1. Community Awareness and Capacity Building

Public Education Campaigns: Organize community sensitization programs to educate residents, builders, and local authorities on the impact
of salinity, flooding, and poor maintenance on building longevity.

Training Workshops for Builders and Artisans: Conduct technical training sessions on best construction and maintenance practices, focusing
on climate-adaptive materials and flood-resistant designs.

Knowledge Sharing Among Stakeholders: Establish platforms where engineers, architects, policymakers, and local builders can exchange
knowledge on innovative building techniques suited to coastal environments.

2. Enforcement of Existing Building Codes

Strengthening Regulatory Oversight: Task relevant government agencies with regular inspection and monitoring of building projects to ensure
compliance with coastal building standards.

Introduction of Strict Penalties and Incentives: Impose fines for substandard construction while providing incentives, such as tax rebates or
subsidies, for those who adopt durable and sustainable building practices.

Streamlining Approval Processes: Ensure that construction permits are only granted for buildings designed to withstand environmental
stressors such as flooding, saltwater intrusion, and erosion.

3. Improved Drainage and Flood Control Measures

Clearing of Blocked Drainage Systems: Conduct regular desilting of drains to prevent water stagnation around buildings and roads.

Construction of Flood-Resistant Foundations: Encourage raised foundations, pile foundations, and the use of moisture-resistant materials in
new construction projects.

Installation of Water-Resistant Coatings: Promote the application of protective sealants on walls and structural components to prevent moisture
infiltration and salt damage.

Medium-Term Strategies

4. Promotion of Climate-Adaptive Construction Materials and Techniques

Use of Corrosion-Resistant Reinforcements: Encourage the adoption of stainless steel, epoxy-coated reinforcements, and fiber-reinforced
polymer (FRP) bars to reduce rust-related structural failures.

Adoption of Salt-Resistant Concrete Mixes: Promote the use of low-permeability, sulfate-resistant cement to prevent saltwater-induced
deterioration of concrete.

Implementation of Green Building Techniques: Introduce vegetative buffer zones, permeable pavements, and eco-friendly materials to
enhance building resilience against environmental factors.

5. Strengthening Institutional and Policy Frameworks

Review and Update Coastal Building Regulations: Develop policies that specifically address the unique challenges posed by the Niger Delta’s
coastal environment, incorporating lessons from other coastal cities worldwide.
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ii.  Capacity Building for Regulatory Agencies: Provide training and resources to building inspectors and urban planners to enforce compliance
with modern construction and maintenance standards.

iii. Collaboration Between Government and Private Sector: Foster partnerships with research institutions, non-governmental organizations, and
construction firms to develop and implement sustainable urban planning strategies.

6. Expansion of Drainage Infrastructure and Shoreline Protection

i.  Construction of New Drainage Networks: Expand stormwater management infrastructure in rapidly urbanizing coastal towns to reduce
flooding and soil erosion.

ii.  Shoreline Stabilization Measures: Implement dune restoration, mangrove reforestation, and sea wall construction to minimize erosion and
protect buildings from tidal surges.

iii. Incorporation of Smart Drainage Systems: Utilize modern technology such as automated flood gates and permeable stormwater channels to
improve urban water management.

Long-Term Strategies
7. Development of Sustainable Urban Planning Initiatives

i.  Zoning and Relocation of Vulnerable Structures: Implement policies that restrict construction in high-risk flood zones and relocate structures
that are highly vulnerable to coastal hazards.

ii.  Integrated Coastal Zone Management (ICZM): Adopt a holistic urban planning approach that considers environmental, social, and economic
factors when designing resilient cities in the Niger Delta.

iii. Encouraging Vertical and High-Rise Developments: Where applicable, promote multi-story structures with reinforced foundations as an
alternative to low-rise buildings in flood-prone areas.

8. Investment in Research and Development for Coastal Engineering Solutions

i Establishment of Research Centers: Set up specialized institutions dedicated to studying coastal degradation, material science, and climate
adaptation strategies.

ii.  Encouragement of Local Innovation: Provide grants and funding for researchers and engineers to develop cost-effective, indigenous building
materials suited to the Niger Delta's environment.

iii.  Integration of Digital Monitoring Tools: Deploy GIS (Geographic Information Systems), remote sensing, and loT-based sensors to monitor
building stability, flood risks, and environmental changes in real time.

9. Long-Term Government Commitment to Coastal Protection

i Infrastructure Investments for Coastal Resilience: Advocate for government-backed projects such as reinforced embankments, artificial reefs,
and flood barriers to safeguard communities from storm surges and tidal flooding.

ii.  Public-Private Partnerships for Infrastructure Development: Engage corporate entities, international donors, and community-based
organizations in funding large-scale coastal protection initiatives.

iii. Creation of Disaster Response and Recovery Programs: Develop disaster preparedness frameworks to support affected communities during
extreme weather events, ensuring that rebuilding efforts incorporate resilient construction techniques.

CONCLUSIONS AND RECOMMENDATIONS

In light of the findings from this study, it is evident that accelerated building deterioration in the coastal communities of the Niger Delta is driven by a
combination of environmental, structural, and socio-economic factors. The impacts of salinity, flooding, poor construction practices, and inadequate
maintenance pose significant challenges to the longevity of buildings in the region. Addressing these issues requires a holistic approach aimed at
enhancing building resilience, improving construction standards, and promoting sustainable urban development. The following recommendations provide
a structured framework for mitigating building deterioration and ensuring that future developments in the Niger Delta can withstand the harsh coastal
environment.

1. Use of Climate-Resilient Building Materials: Builders should prioritize the use of durable, salt-resistant, and moisture-resistant materials such
as treated concrete, corrosion-resistant reinforcements, and polymer-based coatings to enhance building longevity.

2. Improved Construction Practices: Strict adherence to engineering best practices, including proper foundation designs, effective drainage
systems, and the use of quality building materials, should be enforced to combat structural deterioration.
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3. Strengthening Building Regulations and Compliance: Government agencies should implement and enforce stricter building codes tailored to
the region’s environmental conditions. Regular inspections should be conducted to ensure compliance.

4. Flood and Coastal Erosion Management: Investment in flood control measures such as seawalls, embankments, and improved drainage
systems is necessary to protect buildings from recurrent flooding and erosion.

5. Community Awareness and Training: Public education campaigns should be launched to promote proper building maintenance practices and
create awareness about the impact of environmental factors on structural integrity.

6.  Sustainable Urban Planning: Urban planners should integrate climate adaptation strategies into development plans, including zoning policies
that restrict construction in high-risk coastal areas.

7. Government and Private Sector Collaboration: A partnership between the government, private sector, and research institutions should be
encouraged to fund and implement sustainable infrastructure projects.

The rapid deterioration of buildings in the coastal communities of the Niger Delta is a multifaceted issue driven by environmental, socio-economic, and
policy-related factors. This paper has identified key contributors, including high humidity, saltwater intrusion, poor construction materials, inadequate
maintenance, and extreme weather conditions such as flooding and coastal erosion. Without strategic intervention, the deterioration of infrastructure in
the region will continue to compromise safety, economic stability, and sustainable development.

To address this challenge, a combination of resilient construction techniques, strict regulatory enforcement, improved community awareness, and
government intervention is required. Implementing climate-adaptive building materials, enhancing flood management systems, and enforcing compliance
with building regulations will significantly reduce the rate of structural deterioration. Additionally, fostering collaboration among policymakers, urban
planners, architects, and local communities will ensure that solutions are effectively implemented.
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