


Emergence of Wetland Neighbourhoods in Port Harcourt and the Challenge to the Urban Planner
Abstract 

Rapid urban expansion and land-use changes have increasingly encroached upon wetland ecosystems, leading to their degradation and loss, particularly in developing regions where planning control is limited. In cities like Port Harcourt, this has resulted in a transition from informal wetland settlements to more structured residential developments, raising critical concerns for sustainable urban planning and environmental management. This study examines the emergence and expansion of wetland neighbourhoods in Port Harcourt, focusing on their spatial patterns, socio-economic characteristics, underlying drivers, and implications for urban planning. Rapid urbanization, rising land values, and increasing housing costs within the formal urban core have intensified pressure on marginal lands, leading to settlement growth in environmentally sensitive wetland areas. A mixed-method approach was adopted, combining 131 structured questionnaires across six purposively selected neighbourhoods with field observations and geospatial analysis. Spatial techniques, including a distance matrix, were used to assess the relationship between settlement location and proximity to major road infrastructure. Findings reveal that wetland neighbourhoods are increasingly occupied by middle-income residents, indicating a transition from traditional low-income informal settlements to more hybrid development forms. Key drivers include housing affordability constraints, accessibility to transport corridors, availability of low-cost land, and weak development control mechanisms. Despite their accessibility, these neighbourhoods exhibit planning deficiencies such as irregular layouts, inadequate infrastructure, encroachment into drainage channels, and heightened flood vulnerability. The study concludes that wetland urbanization reflects structural housing and governance challenges and underscores the need for integrated, risk-sensitive planning approaches supported by geospatial technologies.
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1. Introduction 
The expansion of land-use activities across the globe has significantly altered wetland ecosystems, particularly in developing countries where regulatory control is often weak. These transformations have resulted in widespread degradation and, in many cases, the irreversible loss of natural wetland systems (Darrah et al., 2019; Hu et al., 2017). Contemporary urban expansion continues to exert intense pressure on ecologically sensitive landscapes, especially wetlands in rapidly growing cities, where land conversion often outpaces planning control and environmental protection (Güneralp et al., 2020; Huang et al., 2019). In many cities of the Global South, wetlands have increasingly become sites of urban encroachment, reflecting broader tensions between environmental sustainability and urban development (Cobbinah et al., 2015; Hettiarachchi et al., 2018).
Wetlands provide critical ecosystem services, including water storage, flood regulation, purification, and pollution control, as well as habitat for diverse plant and animal species. These ecosystem functions are essential for maintaining ecological balance and enhancing urban resilience, particularly in flood-prone deltaic environments (Acreman et al., 2020; Finlayson et al., 2019). However, the conversion of wetlands into built-up areas disrupts these ecological processes, reducing their capacity to deliver long-term environmental benefits. As urbanization intensifies, the loss and degradation of wetlands have become a major sustainability concern in rapidly developing regions (Hettiarachchi et al., 2018; Alikhani et al., 2021).
Port Harcourt, a rapidly growing urban centre in the Niger Delta, is characterized by extensive wetland ecosystems and limited arable land suitable for development. Rapid population growth and economic expansion—driven largely by oil and commercial activities—have intensified pressure on land resources, forcing urban expansion into marginal environments such as wetlands. This pattern reflects a broader phenomenon observed across cities in the Global South, where land scarcity and housing demand drive development into environmentally sensitive areas (Cobbinah et al., 2015; Güneralp et al., 2020).
Early wetland occupation in Port Harcourt was primarily associated with informal “waterside settlements,” largely inhabited by low-income populations unable to access formal housing. These settlements were typically characterized by poor infrastructure, high density, environmental degradation, and weak regulatory oversight. Existing literature has extensively examined such forms of urban informality, emphasizing their links to poverty, exclusion, and environmental vulnerability (Dovey et al., 2020; Satterthwaite et al., 2020).
However, recent urban development trends indicate a significant transition in the nature of wetland occupation. Contrary to earlier patterns dominated by informal settlements, wetland areas are increasingly being developed into more structured residential neighbourhoods exhibiting elements of formal planning, improved building materials, and emerging infrastructure systems. These evolving neighbourhoods are attracting not only low-income groups but also segments of the middle-income population seeking affordable alternatives within the city. Similar transformations have been observed in rapidly urbanizing regions of Africa and Asia, where hybrid settlement forms blur the boundary between informality and formality and reflect evolving housing delivery systems (Akinwande & Hui, 2024; Dovey et al., 2020; Horn, 2021).
Despite growing scholarly attention to wetland encroachment, a key gap persists in understanding this transition from purely informal settlements to semi-organized and increasingly formalized wetland neighbourhoods. Specifically, there is limited empirical research that integrates socio-economic profiling, spatial characteristics, and planning implications of these emerging developments within a single analytical framework (Adelekan, 2016; Cobbinah et al., 2015; Koroso et al., 2021). As a result, the evolving dynamics of wetland urbanization—and their implications for sustainable urban planning—remain underexplored.
This study addresses this gap by examining the transformation of wetland neighbourhoods in Port Harcourt, with particular emphasis on their socio-economic characteristics, spatial development patterns, and planning implications. By moving beyond conventional analyses of informal settlement growth, the study provides a more nuanced understanding of how wetland urbanization is reshaping residential development in the city.
Accordingly, the objective of this study is to analyze the emerging pattern of semi-organized wetland residential development in Port Harcourt, evaluate its socio-economic and spatial characteristics, and assess its implications for sustainable urban planning and environmental management. In doing so, the paper contributes to urban planning discourse by bridging the gap between informal settlement studies and contemporary patterns of transitional urban development in ecologically sensitive environments.

Statement of the Problem 
Port Harcourt is currently experiencing a persistent housing deficit, driven by limited public housing provision and increasing reliance on private-sector delivery (Kio-Lawson, 2015). In response to land scarcity within formally planned areas, urban development has progressively extended into surrounding wetlands. While earlier wetland occupation was largely associated with low-income, informal settlements, recent trends indicate the rapid emergence of semi-organized residential neighbourhoods in these ecologically sensitive zones.
This transition presents a critical planning challenge. Unlike traditional informal settlements, these newer developments exhibit elements of physical order and improved construction but continue to evolve largely outside formal planning control, approval systems, and regulatory oversight. Their growth reflects a disconnect between existing urban planning frameworks and the realities of housing demand and land accessibility in the city.
The key problem, therefore, is not simply the expansion of wetland settlements, but the unregulated transformation of these areas into semi-formal urban neighbourhoods without corresponding planning guidance, infrastructure provision, or environmental safeguards. This has resulted in increasing exposure to flooding risks, inefficient land-use patterns, and compromised environmental quality.
Despite growing evidence of this transformation, there remains limited empirical understanding of the socio-economic composition, spatial structure, and planning implications of these emerging neighbourhoods. This gap constrains the ability of planning authorities to respond effectively and raises concerns about the long-term sustainability, functionality, and livability of Port Harcourt’s urban environment.
Accordingly, this study addresses the problem of uncontrolled and insufficiently understood wetland urbanization, with particular emphasis on its implications for sustainable urban development and planning intervention in Port Harcourt.

3. Literature Review 
Urban wetland transformation has become a critical issue in rapidly urbanizing regions, particularly in developing countries where land-use regulation and planning control are often weak or inconsistently enforced. Recent studies show that wetlands are increasingly being converted into residential, commercial, and infrastructural uses due to rapid population growth, housing shortages, and rising urban land values (Darrah et al., 2019; Hu et al., 2017). Contemporary projections further indicate that urban land expansion will continue to intensify pressure on ecologically sensitive environments, with significant implications for land systems and environmental sustainability (Chen et al., 2020; Huang et al., 2019). These processes not only degrade wetland ecosystems but also reshape urban spatial structures, introducing complex environmental and planning challenges (Hettiarachchi et al., 2018).
Across cities in Africa and the wider Global South, urban expansion has increasingly extended into wetlands, floodplains, and coastal zones. This pattern is strongly linked to housing affordability constraints and the need for proximity to economic opportunities, particularly among low- and middle-income populations (Cobbinah et al., 2015; Fox et al., 2019). Where formal housing markets fail to meet demand, households and small-scale developers tend to occupy marginal lands that are more accessible but environmentally vulnerable. Empirical evidence from African cities shows that such developments are frequently associated with increased exposure to flooding, inadequate infrastructure provision, and heightened environmental risks (Adelekan, 2016).
In the Nigerian context, the inadequacy of formal housing delivery systems has significantly contributed to the emergence of alternative settlement forms, including waterfront communities and reclaimed wetland neighbourhoods. Studies indicate that the limited capacity of both public and private sector housing provision has compelled many urban residents to seek accommodation outside formal planning systems (Akinwande & Hui, 2024; Kio-Lawson, 2015). While earlier research largely framed these areas as informal settlements characterized by poor housing quality and infrastructural deficits, more recent evidence points to the emergence of semi-formal neighbourhoods with relatively improved physical structures and more economically stable residents. This transition reflects changing dynamics in urban land markets and evolving patterns of housing accessibility in developing cities.
Environmental research has consistently emphasized the ecological consequences of wetland encroachment. Wetlands provide essential ecosystem services, including flood regulation, water purification, and biodiversity conservation, which are critical for maintaining environmental stability in urban areas (Acreman et al., 2018; Finlayson et al., 2019). Their conversion for urban development disrupts these functions, leading to increased flood vulnerability, loss of biodiversity, and obstruction of natural drainage systems (Alikhani et al., 2021; Hettiarachchi et al., 2018). In rapidly expanding cities, these impacts are often exacerbated by unregulated land reclamation and weak environmental governance structures.
From a planning perspective, the expansion of settlements into wetlands is closely linked to deficiencies in land-use governance and development control. Weak enforcement of planning regulations, outdated or absent spatial plans, and the prevalence of informal land transactions contribute to fragmented and incompatible land-use patterns (Horn, 2021; Koroso et al., 2021). Contemporary planning scholarship highlights the need for adaptive and inclusive planning systems capable of responding to informal and transitional urban development processes (Dovey et al., 2020). However, in many rapidly growing cities, including Port Harcourt, such planning systems remain inadequate, resulting in uncoordinated and environmentally unsustainable urban expansion.
Despite the growing body of literature on wetland degradation and informal urban development, a significant gap remains in studies that integrate socio-economic drivers, spatial development patterns, and planning implications of wetland urbanization within a unified analytical framework. Existing research often examines these dimensions in isolation, thereby limiting a comprehensive understanding of the phenomenon.
To address this gap, this study adopts an integrated analytical approach that combines socio-economic assessment, spatial analysis, and planning evaluation to examine the structure, drivers, and implications of wetland neighbourhood development in Port Harcourt. By linking household characteristics, spatial patterns of development, and planning conditions within a single framework, the study provides a more holistic basis for understanding wetland urbanization and informing sustainable planning interventions.


4. Theoretical and Conceptual Framework 
The emergence and expansion of wetland neighbourhoods in rapidly urbanizing cities such as Port Harcourt can be more robustly interpreted through an integrated theoretical lens that combines urban informality, spatial justice, and land-use governance frameworks. These perspectives collectively explain how structural urban dynamics, institutional limitations, and socio-economic inequalities shape settlement patterns in environmentally sensitive areas.
Contemporary scholarship on urban informality has moved beyond earlier binary distinctions between formal and informal development to emphasize informality as a mode of urbanization embedded within state practices and market systems (Dovey et al., 2020; Banks et al., 2020). Informality is increasingly understood as a continuum of regulatory flexibility, negotiated legality, and adaptive survival strategies, particularly in cities of the Global South (Horn, 2021). Within this framework, wetland neighbourhoods in Port Harcourt can be conceptualized as hybrid urban formations, where development occurs through the interaction of private land markets, indigenous land ownership systems, and weak regulatory enforcement. These spaces are not entirely unplanned but are instead shaped by localized logics of land subdivision, incremental development, and socio-economic accessibility.
The concept of spatial inequality provides a critical analytical lens for understanding the uneven distribution of urban opportunities and risks. Recent studies emphasize how urban spatial structures reproduce socio-economic disparities by systematically excluding vulnerable populations from well-serviced and safer environments (Parnell & Pieterse, 2016; Dodman et al., 2019). In the context of Port Harcourt, the exclusion of low- and middle-income groups from formal land markets, due to escalating land values and housing costs, has led to their displacement into marginal and ecologically fragile environments such as wetlands. This process reflects broader patterns of environmental vulnerability, where disadvantaged groups are more exposed to hazards such as flooding, poor drainage, and infrastructure deficits.
In parallel, land-use governance theory highlights the central role of institutional capacity, regulatory frameworks, and planning systems in shaping urban development outcomes. Effective land-use governance requires enforceable development control mechanisms and adaptive planning systems capable of responding to rapid urban growth (Horn, 2021; Koroso et al., 2021). However, in many rapidly growing cities, including Port Harcourt, governance systems are characterized by weak enforcement, fragmented institutional responsibilities, and the prevalence of informal land transactions. These conditions facilitate uncoordinated spatial expansion into wetlands, resulting in development patterns that do not conform to established planning standards related to accessibility, drainage, building setbacks, and land-use compatibility.
Recent urban studies also emphasize the role of housing market dynamics in driving the occupation of marginal lands. Rising land values in formal urban areas create affordability barriers, pushing households and small-scale developers toward alternative locations where land is cheaper but environmentally risky (Gilbert, 2016; Banks et al., 2020). In this sense, wetland neighbourhoods represent a spatial manifestation of broader structural imbalances in urban land and housing systems.
Drawing from these theoretical perspectives, this study adopts an integrated conceptual framework that explains wetland urbanization as the outcome of three interrelated drivers: housing market pressures, institutional and planning limitations, and environmental vulnerability. Rather than functioning as isolated factors, these drivers interact to shape the emergence, spatial configuration, and socio-environmental characteristics of wetland neighbourhoods in Port Harcourt.
First, housing market pressures, including rising land values, limited access to affordable housing, and constraints in formal housing supply, are examined through socio-economic data collected from households. Variables such as income levels, housing affordability, tenure status, and reasons for location choice are used to explain why residents are attracted to wetland areas despite environmental risks.
Second, institutional and planning failures, particularly weak development control, absence of enforceable spatial plans, and ineffective regulatory oversight, are assessed through planning indicators and spatial compliance analysis. This includes evaluating planning approval status, adherence to building regulations, layout organization, and infrastructure provision within the neighbourhoods.
Third, environmental vulnerability is analyzed through spatial and environmental assessment of wetland characteristics, including flood exposure, drainage conditions, land elevation, and ecological alteration. GIS-based analysis and field observations are used to determine the extent to which settlement patterns intersect with environmentally sensitive zones.
The interaction of these three drivers is conceptualized as a dynamic system in which housing demand pressures push development into marginal lands, institutional weaknesses fail to regulate this expansion, and environmental conditions shape the risks and outcomes of such development. This integrated framework provides a structured basis for linking socio-economic data, spatial patterns, and planning conditions within a single analytical model.
By operationalizing each driver through specific variables and analytical methods, the study provides an empirical explanation of wetland urbanization as a structurally produced outcome of contemporary urban processes in the Global South, rather than merely a planning anomaly.

5.Methodology 

5.1 Study Area: Geography of Port Harcourt
Port Harcourt, located in Rivers State in southern Nigeria, was established in 1912 as a colonial port city and has since developed into a major administrative, commercial, and industrial centre in the Niger Delta region. Its growth has been strongly influenced by its role as a seaport and, more significantly, by the expansion of petroleum-related activities, which have attracted sustained migration and economic investment over time (Echendu & Georgeou, 2021).
Geographically, Port Harcourt lies within the Niger Delta, a low-lying coastal environment characterized by an intricate network of rivers, creeks, wetlands, and mangrove swamps. This ecological setting makes the city inherently vulnerable to environmental hazards, particularly flooding. Urban development was historically concentrated on relatively stable and elevated areas; however, increasing population pressure and demand for land have led to significant expansion into marginal and flood-prone wetland zones (Dan-Jumbo et al., 2018).
Recent studies show that urban growth in the Greater Port Harcourt area has resulted in substantial land-use changes, with built-up areas expanding at the expense of natural landscapes, including wetlands and agricultural land. This transformation has altered natural drainage systems and reduced the capacity of wetlands to absorb excess water, thereby increasing flood risk (Dan-Jumbo et al., 2018; Echendu & Georgeou, 2021).
Climatically, Port Harcourt experiences a humid tropical environment with high annual rainfall and prolonged wet seasons. Combined with its low elevation and extensive wetland systems, these conditions contribute to recurrent flooding and environmental vulnerability. Empirical evidence indicates that urban flooding in Port Harcourt is closely linked to deficiencies in land-use planning, inadequate drainage infrastructure, and weak enforcement of development control regulations (Chukwuma & Uchenna, 2018; Echendu & Georgeou, 2021).
In terms of accessibility, Port Harcourt functions as a major regional transport hub, supported by road networks, waterways, rail infrastructure, and an international airport. While this connectivity has reinforced its economic importance, it has also facilitated outward urban expansion into peripheral and environmentally sensitive areas. Consequently, the interaction between rapid urban growth, ecological vulnerability, and weak planning control continues to shape the spatial development challenges of the city.

5.2. Emergence of Wetland Neighbourhoods in Port Harcourt 
The emergence of wetland neighbourhoods in Port Harcourt is closely linked to rapid population growth and economic expansion following the post-civil war period. The establishment of multinational oil companies, expansion of transportation networks, and increased commercial activities attracted a significant influx of migrants into the city. However, the existing urban infrastructure and housing supply were inadequate to accommodate this rapid population growth, resulting in a widening gap between housing demand and supply.
This imbalance led to an acute housing shortage, accompanied by rising land values and rental costs within the urban core. Consequently, low-income populations were compelled to seek alternative accommodation in marginal environments, particularly wetlands located along the southern and western peripheries of the city. These areas, characterized by mangrove swamps and flood-prone terrain, offered relatively affordable access to land and proximity to economic opportunities. This pattern reflects broader urbanization trends in Sub-Saharan Africa, where rapid population growth, housing deficits, and weak planning systems drive settlement expansion into environmentally sensitive areas (Cobbinah et al., 2015; Kumar, 2025).
The initial phase of wetland encroachment was therefore dominated by the urban poor, leading to the development of informal “waterside settlements.” These settlements were typically characterized by poor housing conditions, lack of infrastructure, overcrowding, and unsanitary environments (Kio-Lawson, 2015). Despite these challenges, the relatively low cost of land and the ease of informal land reclamation made these areas attractive to residents. Over time, these settlements expanded significantly and became embedded within the urban fabric. Similar patterns of informal wetland occupation have been documented across African cities, where unregulated urban expansion produces fragmented and environmentally vulnerable settlement forms (Adelekan, 2016; Koroso et al., 2021).
The environmental degradation and social challenges associated with these settlements eventually prompted government intervention. Some waterside communities were cleared and redeveloped into planned residential neighbourhoods with improved physical structures and basic infrastructure. These interventions were intended to relocate displaced low-income populations and improve living conditions. However, the implementation process was often undermined by governance challenges, including political interference, resulting in the reallocation of housing units to middle-income groups rather than the intended beneficiaries.
This outcome marked the beginning of a second phase of wetland development. The improved infrastructure and spatial organization of redeveloped areas increased the attractiveness of adjacent wetland lands. As a result, private developers and individuals began to acquire and develop surrounding areas, leading to the emergence of more organized residential neighbourhoods. This transition reflects broader dynamics of urban land markets in developing cities, where rising land values and accessibility considerations drive the transformation of marginal lands into semi-formal residential environments (Gilbert, 2016; Aalbers, 2016).
Unlike earlier waterside settlements, these newer developments exhibit improved building quality and some level of infrastructure provision. Buildings are typically constructed with permanent materials such as cement, and basic road networks are introduced to allow vehicular access. However, these developments continue to evolve largely outside formal planning systems and regulatory frameworks.
Land transactions in these areas are predominantly controlled by indigenous landowners, who determine plot sizes, road alignments, and layout patterns based on local practices and economic considerations rather than formal planning standards. Development typically involves land reclamation through sand filling, followed by incremental construction processes. While these neighbourhoods display a degree of spatial organization, the absence of approved development plans results in layouts that fall short of established urban planning requirements.
Critical deficiencies remain in relation to drainage systems, road hierarchy, building setbacks, land-use compatibility, and overall spatial efficiency. These shortcomings highlight a significant gap between existing development patterns and planned urban standards, raising concerns about long-term functionality, environmental sustainability, and urban livability.
Overall, the evolution of wetland neighbourhoods in Port Harcourt reflects a transition from informal, low-income settlements to semi-organized, mixed-income residential environments. However, their continued expansion without effective planning control poses significant challenges for environmental sustainability, infrastructure provision, and urban resilience. Similar forms of wetland urbanization have been associated with increased flood risk, ecological degradation, and disruption of natural hydrological systems in comparable urban contexts (Adelekan, 2016; Alikhani et al., 2021).

5.3. Research Design and Sampling
This study adopted a mixed-method research design to examine the characteristics, drivers, and spatial implications of wetland neighbourhood development in Port Harcourt. The mixed-method approach was considered appropriate because the phenomenon under investigation involves both measurable socio-economic variables and context-dependent environmental and spatial processes that require qualitative interpretation. Consequently, the study integrated quantitative data derived from structured questionnaire surveys with qualitative evidence obtained from field observations and key informant interviews. In addition, spatial analysis was incorporated to explain the locational dynamics and expansion patterns of wetland settlements.
A preliminary reconnaissance survey, supported by a review of existing settlement patterns, identified fourteen (14) established wetland neighbourhoods across Port Harcourt (see Table 1). From this population, six (6) neighbourhoods were purposively selected for detailed investigation. The basis for this selection was to ensure spatial representation across the city, capture neighbourhoods with varying accessibility conditions and development intensities, and include areas at different stages of wetland settlement transformation. This ensured that both relatively established and emerging wetland communities were adequately represented in the analysis.

Table 1: Wetland Neighbourhoods in Port Harcourt
	S/N
	Wetland Neighbourhood

	1
	Marine Base

	2
	Koko Ama

	3
	Eastern By-pass

	4
	Okuru

	5
	Ibeto

	6
	New Road

	7
	Borikiri UPE

	8
	Ogbogoro

	9
	Aggrey

	10
	Ndoki

	11
	Abuloma

	12
	Amadi

	13
	Eagle Island

	14
	Rumuoluomeni

	Total
	14


Source: Researchers’ Fieldwork (2025)

Within the six selected neighbourhoods, a total of fifty-five (55) streets were enumerated. From these, twenty-one (21) streets were selected for detailed study using proportional representation, such that neighbourhoods with a larger number of streets contributed more sampling units. At the building level, a total of seven hundred and twenty (720) buildings were identified along the sampled streets. From this population, one hundred and thirty-one (131) buildings were selected, and household heads within these buildings constituted the study respondents.
The sampling procedure combined purposive and systematic techniques. Purposive sampling was applied at the neighbourhood level due to the specific focus on wetland environments with distinct developmental and environmental characteristics. Thereafter, systematic random sampling was used to select buildings along each sampled street in order to ensure uniform spatial coverage and minimize selection bias.
Although operational sampling ratios (40% of streets and 20% of buildings) guided the field selection process, these proportions were applied flexibly to ensure representativeness across neighbourhoods rather than as rigid statistical thresholds. The resulting sample size was considered adequate for neighbourhood-level analysis because it captured spatial and socio-economic variation across the study area.

Table 2: Sampled Neighbourhoods and Sampling Structure
	S/N
	Neighbourhood
	Streets
	Sampled Streets
	Buildings
	Sampled Buildings

	1
	Borikiri
	10
	4
	127
	25

	2
	Amadi
	8
	3
	85
	17

	3
	Rumuoluomeni
	13
	5
	164
	33

	4
	Ibeto
	8
	3
	120
	24

	5
	Eastern By-pass
	6
	2
	80
	16

	6
	New Road
	10
	4
	144
	28

	Total
	
	55
	21
	720
	131


Source: Researchers’ Fieldwork (2025)

In addition to the questionnaire survey, direct field observation was conducted to document settlement morphology, housing conditions, drainage characteristics, environmental quality, and evidence of wetland encroachment. These observations provided contextual understanding and supported the interpretation of quantitative findings.
Furthermore, key informant interviews were conducted with purposively selected individuals, including community leaders, long-term residents, and individuals knowledgeable about land development processes. These interviews provided insights into settlement history, environmental challenges, development pressures, and governance issues.
The qualitative data obtained from field observations and interviews were analyzed using thematic analysis. Responses were categorized into recurring themes and compared with questionnaire results to identify areas of convergence and divergence. This approach ensured that qualitative evidence complemented and strengthened the interpretation of quantitative findings rather than being treated as a separate component.

5.4 Spatial Analysis of Wetland Neighbourhood 
To complement the socio-economic analysis, spatial analysis techniques were employed to examine the distribution, accessibility of wetland neighbourhoods in Port Harcourt. Given that location and accessibility are critical drivers of informal and peri-urban settlement development, this study adopted a distance-based analytical approach to quantify the relationship between wetland neighbourhoods and major urban infrastructure.
Geospatial data were obtained from existing land-use maps, and field-verified settlement locations. All spatial datasets were processed within a GIS environment using a common coordinate system (WGS 84 / UTM Zone 32N) to ensure positional accuracy and analytical consistency.
The core spatial analytical technique employed in this study was the distance matrix method, which was used to calculate the Euclidean distance between identified wetland neighbourhoods and major road networks. Major roads were selected as a key spatial variable because they represent primary axes of accessibility, economic interaction, and urban expansion in Port Harcourt.
The spatial analysis involved the following steps:
· Mapping the geographic locations of the fourteen (14) identified wetland neighbourhoods 
· Digitizing and classifying major road networks within the study area 
· Generating a distance matrix to compute the shortest distance from each wetland neighbourhood to the nearest major road 
· Categorizing neighbourhoods based on proximity thresholds (highly accessible, moderately accessible, and relatively remote) 
· Analyzing spatial clustering patterns in relation to accessibility and environmental characteristics 
The results of the distance matrix analysis revealed a clear spatial pattern in the distribution of wetland neighbourhoods. A significant proportion of the settlements were located within close proximity to major roads, indicating a strong relationship between accessibility and the location of wetland development. Neighbourhoods situated nearer to major transport corridors exhibited higher levels of consolidation, increased building density, and more structured layouts, suggesting greater integration into the urban system.
In contrast, wetland neighbourhoods located at greater distances from major roads tended to display more dispersed and irregular settlement patterns, often characterized by limited infrastructure provision and higher environmental vulnerability. These areas were typically associated with poorer accessibility, weaker development control, and reduced public service delivery.
Furthermore, the spatial distribution pattern shows that many wetland neighbourhoods are concentrated along the southern and western fringes of the city, corresponding with low-lying mangrove swamp zones and floodplains. The distance matrix results suggest that despite environmental risks, proximity to transport infrastructure remains a dominant factor influencing settlement expansion into these fragile ecological zones.
Importantly, the use of the distance matrix enabled the study to move beyond descriptive mapping by providing quantitative evidence of the accessibility–settlement relationship. This analytical approach supports the interpretation that wetland encroachment in Port Harcourt is not random, but is strongly influenced by the interplay between accessibility advantages and land availability constraints.
In addition, the spatial analysis highlighted the progressive encroachment of settlements into natural drainage corridors, particularly in areas that combine relative accessibility with weak regulatory enforcement. This pattern has significant implications for flood risk, urban sustainability, and land-use planning.
Overall, the integration of distance matrix analysis into the study provides a robust spatial framework for understanding the drivers of wetland neighbourhood expansion and reinforces the role of accessibility as a key determinant of urban growth in environmentally sensitive areas.

6. Results
The results of this study are presented under two broad themes: the socio-economic characteristics of residents and the environmental and physical attributes of wetland neighbourhoods in Port Harcourt. The analysis combines descriptive statistics with comparative assessments of land values, rental costs, income distribution, and development patterns in order to explain the underlying drivers of wetland urbanization.

6.1 Characteristics of Wetland Neighbourhoods in Port Harcourt
7.1.1 The Residents: Who Are They?
Land prices and rental values in wetland neighbourhoods are generally lower than those observed in the inner-city residential areas of Port Harcourt, although they remain higher than those recorded in traditional waterside settlements. This intermediate pricing structure positions wetland neighbourhoods as relatively affordable alternatives within the urban housing market.
Evidence from field observations, particularly regarding land acquisition and the cost-intensive processes of site preparation such as sand filling and structural reinforcement, indicates that development within these areas requires substantial financial investment. This suggests that developers operating in wetland neighbourhoods are not predominantly low-income earners, but rather include middle-income and, in some cases, higher-income groups.
This socio-economic profile is reflected in the nature of the physical structures within these neighbourhoods. Although many buildings do not fully comply with established planning and architectural standards, they are typically constructed using permanent materials and demonstrate a level of structural investment that distinguishes them from the temporary housing commonly associated with traditional waterside settlements.
A comparative analysis of land values between wetland neighbourhoods and inner-city residential areas further illustrates this economic positioning.

Table 3: Comparative Analysis of Cost of Land in Wetland and Inner-City Areas
	
Size of Land (in feet)
	Average cost of land in 2022(measured in Naira)

	
	Urban Wetland
	High Density Area 
	Medium Density Area
	Low Density Area

	100x50
	3.5m
	15m
	18m
	35m.

	100x25
	3m
	12.5m
	15m
	22.5m

	50x50
	2.5m
	12m
	13.5m
	17.5m.

	50x25
	2m
	5m
	12m
	15m


Researchers’ fieldwork 2025
Table 3 shows that land prices in wetland neighbourhoods are significantly lower across all plot sizes when compared to high-, medium-, and low-density inner-city zones. This price differential highlights the role of affordability in driving the demand for land in wetland areas.
A similar pattern is observed in rental values across different housing types.

Table 4: Comparative Analysis of Rental Values in Wetland and Inner-City Areas
	
Accommodation Type
	Average Yearly Rent on Residential Accommodation (in Naira)

	
	Wetland Neighbourhood
	High Density Area
	Medium Density Area
	Low Density Area

	Self-Contain
	200,000
	400,000
	600,000
	1.2m

	1Bedroom flat
	400,000
	600,000
	800,000
	2.5m

	2 Bedroom flat
	600,000
	800,000
	1million
	3.5million

	3 Bedroom Flat
	700,000
	900,000
	1.2million
	6million


Researchers’ fieldwork 2025

As shown in Table 4, rental costs in wetland neighbourhoods are consistently lower than those in inner-city areas across all categories of accommodation. This reinforces the attractiveness of these areas for households seeking relatively affordable housing options within the city.
The income distribution of residents provides further insight into the socio-economic composition of these neighbourhoods.
Table 5: Monthly Income Distribution of Residents
	Monthly Income (in naira)
	Frequency
	Percentage (%)

	1000-40999
	10
	7.6

	50000-90999
	15
	11.4

	100000-140,999
	20
	15.2

	150,000190,999
	20
	15.2

	200,000-240,999
	18
	13.7=

	250,000-290,999
	15
	11.4

	300,000-340999
	21
	16

	350,000-390,999
	8
	6.1

	400,000+
	4
	3.1

	Total
	131
	100


Researchers’ fieldwork 2025
The data indicate that only a small proportion of residents fall within the low-income category, while the majority are concentrated within the middle-income range. This suggests that residents of wetland neighbourhoods are not predominantly urban poor, but rather represent a relatively stable and economically active population constrained by the high cost of housing in more formal urban areas.
Further evidence is provided by the educational attainment of residents.
Table 6: Educational Status of Residents
	Educational Status
	Frequency
	Percentages (%)

	No education
	15
	11.5

	Primary education
	10
	7.6

	Secondary
	35
	26.7

	Vocational
	40
	30.5

	Tertiary
	31
	23.6

	Total
	131
	100


Researchers’ fieldwork 2025

The table shows that a significant proportion of residents possess at least secondary or vocational education, with a notable number having attained tertiary qualifications. This reflects a relatively informed and skilled population base.
Similarly, the employment profile of residents highlights their economic engagement across multiple sectors.
Table 7: Employment Status of Residents
	Employment Status
	Frequency
	Percentages (%)

	Public Servants
	53
	40.5

	Employed by Private Firm
	20
	23.6

	Artisan/Handicraft
	15
	11.5

	Local Manufacturing
	10
	7.6

	Trading
	31
	23.6

	Total
	131
	100


Researchers’ fieldwork 2025

The data indicate that residents are engaged in both formal and informal economic activities, including public service, private sector employment, trading, and artisanal work. This diversity underscores the economically active nature of the population within these neighbourhoods.
Despite the relative affordability of land and housing, the process of development in wetland areas is both technically and financially demanding. Site preparation requires significant investment, particularly due to land reclamation and specialized foundation systems suited to waterlogged terrain. In addition, limited accessibility to many sites increases logistical challenges and construction costs.
These constraints contribute to extended construction timelines, as many developments are completed incrementally.
Table 8: Duration of Building Completion
	Duration
	Frequency
	Percentages (%)

	1-2years
	10
	9.9

	3-4years
	25
	24.8

	5-6years
	30
	29.7

	7-8years
	36
	35.6

	Total
	101
	100


Researchers’ fieldwork 2025
Table 8 shows that a substantial proportion of buildings take between five and eight years to complete, reflecting the combined effects of financial constraints, site conditions, and construction challenges.
The spatial distribution of wetland neighbourhoods in Port Harcourt reveals a clear and non-random pattern of settlement development strongly influenced by accessibility and environmental context. As illustrated in Figure 1, these neighbourhoods are predominantly concentrated along the southern and western fringes of the metropolis, corresponding with low-lying mangrove swamps and flood-prone environments. Despite the inherent environmental vulnerability of these locations, the settlements exhibit a noticeable alignment along major road corridors, indicating that accessibility plays a critical role in shaping their location and expansion. 
The spatial configuration presented in Figure 1 suggests a corridor-based pattern of urban growth, where settlements expand outward from the urban core along transport routes. This linear clustering pattern reflects the influence of road infrastructure in directing development into wetland areas. Rather than being randomly distributed, the wetland neighbourhoods are strategically located in positions that provide relatively easy access to economic opportunities, transport networks, and urban services, even when such locations are environmentally unsuitable.
The quantitative evidence supporting this spatial pattern is presented in Table 3, which shows the results of the distance matrix analysis between wetland settlements and the nearest major roads. The table indicates that a significant proportion of the neighbourhoods are located within relatively short distances to major transport corridors. For instance, settlements such as Eagle Island (171.31 m), Eastern Bypass (162.06 m), Ibeto (205.47 m), Koko Ama (206.20 m), and Marine Base (224.91 m) are all situated within 300 metres of major roads, reflecting a very high level of accessibility. A second group of settlements, including Aggrey (325.47 m), UPE Sandfill (447.23 m), Abuloma (538.15 m), New Road Borokiri (557.29 m), and Ndoki (581.15 m), fall within moderate distances ranging between 300 and 600 metres. Only a few settlements, such as Ogbogoro (615.18 m), Rumuolumeni (692.67 m), Okuru (832.14 m), and Amadi (1032.55 m), are located at greater distances, indicating relatively lower accessibility. 






Table 9: Distance Matrix of Wetland Settlements to Major Roads
	S/N
	Settlement
	Nearest Road
	Distance (m)
	Accessibility Category

	1
	Ogbogoro
	–
	615.18
	Relatively Remote

	2
	Rumuolumeni
	–
	692.67
	Relatively Remote

	3
	Eagle Island
	–
	171.31
	Highly Accessible

	4
	Eastern Bypass
	Eastern Bypass Road
	162.06
	Highly Accessible

	5
	Amadi
	Abuloma Road
	1032.55
	Relatively Remote

	6
	Koko Ama
	–
	206.2
	Highly Accessible

	7
	Okuru
	–
	832.14
	Relatively Remote

	8
	Marine Base
	–
	224.91
	Highly Accessible

	9
	Aggrey
	–
	325.47
	Moderately Accessible

	10
	Abuloma
	–
	538.15
	Moderately Accessible

	11
	UPE Sandfill
	–
	447.23
	Moderately Accessible

	12
	Ibeto
	–
	205.47
	Highly Accessible

	13
	Ndoki
	–
	581.15
	Moderately Accessible

	14
	New Road Borokiri
	–
	557.29
	Moderately Accessible

	
	
	
	
	


Source: Researchers’ GIS Analysis (2025)
Proximity Categorization
· Highly Accessible: < 300 m 
· Moderately Accessible: 300 – 600 m 
· Relatively Remote: > 600 m
The categorization shows that the majority of wetland settlements fall within the highly and moderately accessible categories, reinforcing the role of proximity to major road infrastructure as a key driver of wetland neighbourhood development.
[image: ]
Figure 1: Spatial Distribution of Wetland Settlements and Road Network in Port Harcourt
Source: Satellite Imagery and GIS Analysis (2025)

The distribution presented in Table 9 indicates that the majority of wetland settlements are located within accessible distances of major roads, reinforcing the role of transport infrastructure as a key determinant of settlement development. Settlements in close proximity to roads tend to exhibit higher levels of consolidation and spatial organization, suggesting stronger integration into the urban system. In contrast, those located farther from major roads are generally more dispersed, less structured, and more likely to experience limited infrastructure provision and increased environmental vulnerability.
Overall, the combined evidence from Figure 1 and Table 9 demonstrates that wetland settlement development in Port Harcourt is largely shaped by the interplay between accessibility and land availability. While environmental constraints would typically discourage development in wetland areas, the advantages of proximity to major roads appear to outweigh these risks. This has resulted in sustained encroachment into ecologically fragile zones, highlighting the dominant influence of accessibility in urban expansion and underscoring the need for more effective land-use planning and development control mechanisms in the study area.
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7. Discussion 
The findings of this study demonstrate that the emergence and expansion of wetland neighbourhoods in Port Harcourt are not merely the result of informal encroachment into environmentally sensitive areas, but rather reflect a complex interaction between housing affordability, accessibility, environmental constraints, and institutional limitations in land-use governance. This interpretation aligns with contemporary urban scholarship, which emphasizes that peripheral and ecologically marginal urbanization is structurally produced through the interaction of market forces and weak regulatory systems in rapidly urbanizing cities (Dovey et al., 2020; Bettencourt & Marchio, 2023). 
A key driver identified in this study is the relatively lower cost of land and housing in wetland areas, which functions as a strong pull factor for middle-income households excluded from the high-cost formal land market. This supports classical location theory, particularly Alonso’s bid-rent framework, while also aligning with more recent studies that highlight affordability pressures as a dominant force shaping urban expansion into marginal lands in the Global South (Angelo & Wachsmuth, 2020; Dovey & Recio, 2023). In this regard, wetland neighbourhoods can be understood as intermediate housing spaces within the broader urban land market hierarchy.
However, the findings extend beyond conventional land market explanations by demonstrating that wetland development in Port Harcourt is characterized by a hybrid form of urbanization. The observed combination of permanent building structures, significant financial investment, and lack of regulatory compliance reflects contemporary interpretations of urban informality as a mode of production rather than a condition of poverty (Dovey et al., 2020). Unlike traditional waterside settlements associated with extreme deprivation and temporary structures, these neighbourhoods exhibit evidence of deliberate and incremental formalization, driven by economically active residents operating within weak planning regimes.
The spatial analysis provides further insight into the structure and drivers of this development pattern. Results from the distance matrix analysis reveal that a significant proportion of wetland settlements are located in close proximity to major road networks, indicating a strong relationship between accessibility and settlement location. Neighbourhoods situated nearer to transport corridors tend to exhibit higher levels of consolidation, increased building density, and more organized layouts, suggesting stronger integration into the urban system. In contrast, settlements located farther from major roads are generally more dispersed, less structured, and characterized by limited infrastructure provision and higher environmental vulnerability.
This accessibility–settlement relationship reinforces and extends classical bid-rent theory by demonstrating that proximity to infrastructure can offset environmental constraints, making ecologically fragile land attractive for development. It also supports contemporary empirical findings that highlight accessibility as a key determinant of spatial inequality and urban growth patterns in developing cities (Bettencourt & Marchio, 2023).
The spatial distribution of wetland neighbourhoods further reveals a concentration along the southern and western fringes of Port Harcourt, corresponding with low-lying mangrove zones and floodplains. This pattern reflects a peripheral expansion model consistent with recent theories of extended and planetary urbanization, where urban growth increasingly penetrates environmentally sensitive and previously non-urban landscapes (Angelo & Wachsmuth, 2020). Importantly, the encroachment into natural drainage channels observed in this study highlights the environmental consequences of unregulated expansion, with direct implications for flood risk, hydrological disruption, and urban sustainability.
From a spatial justice perspective, the findings reveal a clear redistribution of environmental risk within the city. Wetland neighbourhoods provide relatively affordable housing opportunities, yet they simultaneously expose residents to heightened vulnerability, including recurrent flooding, poor drainage, and infrastructural deficits. This reflects broader patterns of spatial inequality in which economically constrained populations are disproportionately located in environmentally hazardous areas, reinforcing the argument that urban inequality is both socio-economic and spatial in nature.
The environmental conditions documented in the study further underscore the consequences of weak planning control. The absence of drainage infrastructure, poor road conditions, inadequate setbacks, and widespread use of informal waste disposal methods contribute to environmental degradation and reduced liveability. These findings are consistent with contemporary research on risk urbanism, which highlights how unregulated development in ecologically sensitive zones amplifies exposure to climate-related hazards and undermines urban resilience (Avelino, 2024).
At the same time, the study reveals the emergence of community-driven responses to infrastructural deficiencies, including self-help road construction and localized service provision. These practices reflect forms of “everyday urbanism,” where residents actively shape their built environment in the absence of formal planning intervention. While such initiatives demonstrate local adaptability and resilience, they remain insufficient to address the broader structural and environmental challenges associated with wetland development.
Institutionally, the findings highlight a significant gap between statutory planning frameworks and actual development practices. Although formal planning laws exist, their enforcement within wetland neighbourhoods is limited, resulting in a governance vacuum that is partially filled by informal institutions such as landlord associations. These groups play critical roles in regulating access, providing security, and maintaining infrastructure, reflecting a hybrid governance system commonly observed in rapidly urbanizing regions. However, the lack of technical expertise and regulatory authority within these systems limits their effectiveness in ensuring sustainable urban development.
Overall, the findings demonstrate that wetland neighbourhoods in Port Harcourt represent a qualitatively different form of urban development from traditional informal settlements. Rather than being characterized solely by poverty and informality, they embody a complex intersection of market-driven development, environmental risk, and institutional failure. This suggests that conventional planning approaches focused solely on informal settlement upgrading are inadequate.
Instead, addressing wetland urbanization requires an integrated planning framework that combines:
i. Improved development control and regulatory enforcement 
ii. Provision of affordable housing alternatives within formally planned areas 
iii. Risk-sensitive land-use planning, particularly in flood-prone zones 
iv. Integration of geospatial technologies (GIS and UAV mapping) for monitoring urban expansion 
v. Strengthening institutional capacity alongside community-based governance structures 
In conclusion, wetland neighbourhoods in Port Harcourt should be understood not as anomalies, but as structural outcomes of urbanization processes shaped by affordability pressures, accessibility dynamics, and governance limitations. Their continued expansion without coordinated planning intervention poses significant risks to environmental sustainability and urban resilience, underscoring the urgent need for proactive and integrated planning responses.

7.1 Spatial (Map-Based) Interpretation
The spatial distribution of wetland neighbourhoods, as illustrated in the GIS outputs, shows a pronounced clustering along the southern and western peripheries of Port Harcourt, corresponding with low-lying mangrove zones and flood-prone environments (Fig. 2).
The spatial pattern indicates a peripheral expansion model, consistent with contemporary theories of extended urbanization and planetary urbanization, which emphasize that urban growth increasingly penetrates ecologically sensitive and previously non-urban spaces (Nightingale, 2024; Angelo & Wachsmuth, 2020). 
The map further reveals fragmented layouts, encroachment into drainage systems, and linear growth along transport corridors. These findings are consistent with empirical studies showing that accessibility and infrastructure corridors strongly influence informal settlement formation and expansion (Bettencourt & Marchio, 2023). 

The distance matrix analysis confirms that most settlements are located in close proximity to major roads, reinforcing the importance of accessibility as a key determinant of settlement location (See Table 9). This supports recent findings that proximity to infrastructure significantly shapes spatial inequality and development patterns in urban areas (Prieto-Curiel & Borja-Vega, 2024). 
From a spatial justice perspective, the occupation of wetlands highlights uneven distributions of environmental risk and access to urban services. Spatial justice theory emphasizes that inequalities are embedded in the spatial organization of cities, where vulnerable populations are often relegated to high-risk environments (Capra-Ribeiro, 2024; Wang, Lu, & Liu, 2023). 
The findings also indicate a transition from traditional squatter settlements to more structured but unregulated neighbourhoods. This aligns with emerging scholarship on incremental formalization, where informal settlements evolve into permanent but institutionally unregulated urban forms (Dovey & Recio, 2023). 
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Fig 2: Geographical distribution of wetland neighborhoods in Port Hartcourt

7.2 Environmental Conditions of Wetland Neighbourhoods
Wetland neighbourhoods in Port Harcourt exhibit distinct environmental and infrastructural characteristics shaped by their ecological setting and weak planning control.
The poor condition of road infrastructure as observed from field observation reflects broader patterns of infrastructural inequality observed in informally governed urban areas, where access to services is uneven and often community-driven (Bettencourt & Marchio, 2023). 
Drainage systems are largely absent, resulting in environmental degradation and increased vulnerability.

These conditions align with recent studies on risk urbanism and climate vulnerability, which highlight how unregulated development in ecologically sensitive areas amplifies exposure to flooding and environmental hazards (Veiga et al., 2024). 
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Plate 1: Normal DPC for residential buildings in Urban Wetland Neighbourhood in Port Harcourt

The use of waste for land reclamation reflects adaptive but environmentally harmful practices often observed in resource-constrained urban environments.
[image: C:\Users\KPOBAR~1\AppData\Local\Temp\ksohtml2240\wps5.png]
Plate 2: Flooding (‘Big Water’) in Wetland Neighbourhoods

Recurrent flooding further illustrates how environmental risk is spatially concentrated in marginal areas, reinforcing broader debates on climate injustice in rapidly urbanizing regions (Avelino, 2024). At the same time, self-help infrastructure provision reflects everyday urbanism, where residents actively shape their environments in the absence of formal planning systems (Dulhunty, 2023). 

8. Law, Administration, and the Challenge to Urban Planning
8.1 Law and Administration in Wetland Neighbourhoods
Although statutory planning laws formally apply, governance is largely informal.
This reflects a broader pattern in developing cities where informal governance systems emerge as substitutes for weak formal institutions (Sharma, Thomas, & Roy, 2025). 
The high proportion of unregulated development reflects institutional failure in planning enforcement, consistent with findings across many Global South cities (Avelino, 2024). 
These outcomes highlight the need for proactive, risk-sensitive planning approaches that integrate environmental, social, and infrastructural considerations.

9. Conclusion and Policy Implications
This study has demonstrated that wetland neighbourhoods in Port Harcourt are not incidental or anomalous forms of urban development, but rather represent structural outcomes of broader urbanization processes shaped by market forces, spatial dynamics, and institutional limitations. The evidence from socio-economic analysis, spatial mapping, and distance matrix modelling reveals that their emergence is both systematic and predictable within the context of a constrained urban land market.
The study identifies several key drivers underpinning the expansion of wetland neighbourhoods:
i. Housing affordability constraints, particularly the inability of middle-income households to access land within the formal urban core 
ii. Proximity to major road infrastructure, which enhances accessibility and offsets environmental disadvantages 
iii. Availability of marginal and relatively low-cost wetland land, making it attractive for incremental development 
iv. Weak development control and planning enforcement, allowing unregulated construction and land subdivision 
v. Institutional and governance limitations, including the absence of an effective master plan and limited regulatory capacity 
vi. Self-help and informal development practices, which enable settlement expansion in the absence of formal infrastructure provision 
These drivers collectively explain why wetland neighbourhoods continue to expand despite their environmental vulnerability.
The findings further reveal that these neighbourhoods differ fundamentally from traditional informal settlements. Rather than being characterized solely by extreme poverty and temporary structures, they exhibit features of incremental formalization, including permanent construction, financial investment, and participation by economically active residents. This indicates that wetland development is not simply a manifestation of informality, but a hybrid form of urbanization shaped by both formal and informal processes.
However, the environmental and spatial consequences of this growth are significant. The encroachment into flood-prone areas, obstruction of natural drainage systems, inadequate infrastructure provision, and poor adherence to planning standards collectively contribute to increased flood risk, environmental degradation, and declining urban resilience. These challenges are further compounded by fragmented governance systems and limited institutional oversight.
In light of these findings, addressing wetland urbanization in Port Harcourt requires a shift from reactive to proactive and integrated planning approaches. Policy responses should therefore focus on:
i. Expanding access to affordable and serviced land within formally planned areas, to reduce pressure on marginal environments 
ii. Strengthening development control mechanisms, including enforcement of planning standards and building approvals 
iii. Implementing risk-sensitive land-use planning, particularly in flood-prone and ecologically sensitive zones 
iv. Upgrading and regularizing existing wetland neighbourhoods, with targeted infrastructure provision (drainage, roads, waste management) 
v. Leveraging geospatial technologies (GIS and UAV mapping) for continuous monitoring and evidence-based planning 
vi. Enhancing institutional coordination and capacity, alongside engagement with community-based governance structures 
Ultimately, wetland neighbourhoods should be understood as spatial manifestations of systemic gaps in urban planning, housing provision, and governance. Their continued expansion, if left unregulated, poses significant risks to environmental sustainability and urban functionality. However, with appropriate policy interventions and integrated planning frameworks, these areas can be transformed from zones of vulnerability into more resilient and better-integrated components of the urban system.

10. Limitations of the Study
This study is limited by its cross-sectional design, which does not capture temporal changes in wetland development. The use of purposive sampling and self-reported data may also affect generalizability and introduce response bias. Additionally, the spatial analysis focused mainly on distance-based measures and did not incorporate detailed hydrological or longitudinal datasets. Despite these limitations, the findings provide a robust basis for understanding wetland urbanization in Port Harcourt.
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