


Review Article

Redeeming the Urban Environmental Aesthetics of the Nigerian City through the Introduction of Advanced GeoAI Technologies: Issues and Challenges


Abstract
Nigeria’s economic diversification hinges on transforming its urban centers into aesthetically vibrant, sustainable hubs, moving beyond reliance on crude oil. Advanced GeoAI technologies—encompassing satellite imagery, predictive analytics, and real-time urban monitoring—offer transformative potential to redeem the environmental aesthetics of Nigerian cities, fostering tourism, employment, and foreign exchange. Cities like Lagos, once celebrated for their cultural and architectural heritage, now grapple with aesthetic decline driven by rapid urbanization, inadequate planning, environmental degradation, and socio-economic disparities. This article critically examines the challenges undermining urban environmental quality in Nigeria, focusing on hotspot cities like Lagos, Port Harcourt, Abuja, Kano, among others, as a case study, and identifies gaps in knowledge, infrastructure, and institutional support that exacerbate these issues. Key obstacles include limited geospatial data, high costs of GeoAI adoption, technical expertise deficits, and socio-cultural resistance to technology-driven urban interventions. Employing a multidisciplinary approach, the study proposes novel contributions to innovative solutions, integrating sustainable urban planning, inclusive governance, public participation, and advanced geospatial technologies to restore and enhance urban beauty. It highlights the role of GeoAI in enabling precise urban design, green space optimization, and infrastructure monitoring, drawing on best practices from cities like Singapore and Kigali that have successfully revitalized their urban aesthetics. However, successful implementation in Nigeria demands robust policy frameworks, capacity building, and equitable technology access to bridge systemic inequalities. Through addressing these challenges, this article provides a new roadmap for policymakers, city planners, and stakeholders to leverage GeoAI for urban renewal, ensuring Nigerian cities reclaim their aesthetic allure while fostering economic and environmental resilience. This study's recommendations underscore that redeeming Nigeria’s urban environmental aesthetics requires not only technological innovation but also a commitment to social equity and community-driven urban transformation. 
1.0 Introduction
The United Nations (UN, 2023) describes climate change as persistent alterations in temperature and weather patterns, primarily caused by human activities. The effects of climate change are being seen globally. Human activities, often correlated with population growth and the needs for industrial, residential, and economic development, result in impacts varying from localized urban heat island effects to broader consequences such as greenhouse gas emission and global warming. Cities can be mostly impacted by these effects considering that natural areas have to be covered in the event of expansion and development, thus tampering with natural vegetation that act natural climate regulators, natural flood controls, and large carbon sinks. 
According to the UN, the effects vary by location and include health issues, droughts, famine's aftereffects, and the potential for an increase of "climate refugees" in the future. These impacts are evident in major cities in Nigeria, thus fostering the need to investigate and develop improved strategies for building climate resistant cities. One such strategy is the application of advanced geospatial techniques for efficient data collection from these cities, from which analysis and interpretations can be made in order to inform policies and decision making in urban/city planning. With the advent of improved technology, open-source data and readily available satellite imageries, spatial models can be developed for managing cities and subsequently contribute to mitigating the effects of climate change in our constantly growing cities in Nigeria. Geospatial technology has been shown to be affordable and efficient in understanding the varying forms of cities, their continuous expansion, the processes responsible for their growth pattern and the impacts that these growth trends can result to (Tenedório et al., 2021). Flood zones in coastal cities can be identified by using satellite imageries and GIS models such as done by Bello et al., 2024 where they employed GIS models to identify risk regions by categories, thus proffering solutions that can mitigate flooding in areas that are prone. Venkatraman S et al., (2024) used remotely sensed data to reveal the widespread of urban heat island over a sizable amount of the Sao Paulo city in Brazil, allowing for informed policy making to enhance sustainable city planning.
Another path ahead will be the industrialized nations' financial commitment to assist emerging economies in adopting more environmentally friendly development strategies. An integrated idea, urban forestry involves growing and maintaining trees in and around populated areas for their current and future benefits to the physical, social, aesthetic, environmental, and financial well-being of urban communities (Vogt, 2020). According to Ezenwaka and Graves (2014), people are more conscious of the provisioning and cultural benefits of vegetations than supporting and regulating ecosystem services. Urban environmental aesthetics in Nigeria’s major cities offer numerous benefits, including watershed preservation, erosion mitigation, noise and air pollution reduction, enhanced air quality, carbon sequestration, temperature regulation, and phytoremediation of air contaminants. (Agarwal et al, 2019; Artiola et al, 2019). Hence, this study is aimed at appraising the needed issues and challenges which should be addressed towards redeeming the urban environmental aesthetics of the Nigerian city. 
2.0 Background and Scholarly Review
Urban aesthetics encompass the visual and spatial quality of a city, significantly affecting residents' well-being and economic growth. Theories of urban design emphasize the importance of spatial organization, green spaces, and architectural coherence in fostering aesthetically appealing cities (Lynch, 1960; Gehl, 2011). Additionally, studies show that aesthetically pleasing cities attract investment, promote tourism, and improve social cohesion by fostering a sense of place among residents. Rapid population growth, poor infrastructure, weak regulatory frameworks, and ineffective waste management contribute to the aesthetic decline of Nigerian cities (Ogu, 2002; Abubakar & Doan, 2017). Studies suggest that informal settlements and inadequate enforcement of zoning laws exacerbate urban disorganization (Mabogunje, 1990). Uncontrolled commercialization, proliferation of street trading, and encroachment into public spaces further erode the visual integrity of cities. Additionally, the absence of public green spaces and poor urban greening policies have led to a lack of balance between the built environment and natural landscapes. Effective urban governance, including strategic land use policies and community engagement, is crucial in restoring city aesthetics. Global best practices from cities like Singapore and Kigali demonstrate that urban aesthetics improve when governments prioritize sustainable development policies (UN-Habitat, 2020). The integration of smart city initiatives, environmental sustainability measures, and participatory urban planning can lead to more visually appealing and functional cities. Effective urban planning and governance are essential for enhancing the aesthetic appeal of cities. Global best practices indicate that cities with strong regulatory frameworks, public-private partnerships, and community-driven initiatives experience better aesthetic quality and sustainable urban growth (Talen, 2012). Studies on urban governance in Nigeria, however, suggest that weak institutions, corruption, and lack of policy implementation hinder urban beautification efforts (Ajayi & Ogunshakin, 2014). Research by Aluko (2011) highlights that the absence of integrated land-use planning has led to urban sprawl and disorganized cityscapes. Green infrastructure plays a pivotal role in enhancing urban aesthetics and promoting sustainable cities. Studies by Benedict & McMahon (2006) highlight how the incorporation of parks, tree-lined streets, green roofs, and sustainable drainage systems improves the visual appeal of cities while also addressing climate resilience and environmental concerns. Nigerian cities, however, face significant challenges in maintaining green infrastructure due to inadequate funding, weak policies, and lack of public awareness (Ogunleye, 2015). Research by Mensah (2014) suggests that adopting urban greening strategies, such as community-led reforestation, vertical gardens, and urban agriculture, can significantly contribute to aesthetic enhancement in Nigerian cities. 
The use of digital technology and artificial intelligence (AI) in urban planning has revolutionized aesthetic management in cities. Studies by Batty (2013) and Kitchin (2014) show that Geographic Information Systems (GIS), remote sensing, and augmented reality (AR) enable urban planners to visualize and implement beautification projects more effectively. Smart city initiatives in technologically advanced cities have demonstrated how digital tools can be leveraged for aesthetic restoration, including AI-driven waste management systems, automated green space monitoring, and data-driven policymaking (Townsend, 2013). Research on Nigerian cities by Ilesanmi (2010) suggests that adopting digital tools in urban governance can improve decision-making processes and enhance urban aesthetics through better spatial planning. Preserving cultural heritage is an integral aspect of urban aesthetic enhancement. Studies by Rypkema (2008) and Ashworth & Tunbridge (2011) emphasize the importance of integrating traditional architectural styles with modern urban renewal efforts. Nigerian cities, rich in indigenous architectural designs, often fail to incorporate cultural elements in contemporary urban development (Agboola, 2017). Research suggests that adopting vernacular architectural styles, promoting cultural heritage districts, and enforcing architectural design guidelines can contribute to more aesthetically cohesive urban landscapes (Uduku, 2006). Despite existing literature on urbanization and environmental challenges in Nigeria, few studies directly address the restoration of urban environmental aesthetic values in Nigerian cities. Limited exploration of innovative, technology-driven approaches to urban beautification. Inadequate research on how digital technology, such as augmented reality and virtual simulations, can aid in urban beautification efforts. 
From the reviewed literature, it is evident that Nigerian cities suffer from urban environmental aesthetic decline due to absence of sophisticated geospatial technologies, unregulated urbanization, weak governance, poor environmental management, and inadequate integration of cultural and green infrastructure. Studies highlight the need for sustainable urban policies, community engagement, technological innovations, and governance reforms in addressing aesthetic challenges. 
3.0 Methodology/Approach
This study employs a systematic literature review methodology to critically analyze existing studies on urban aesthetics, planning, and governance in Nigerian cities. The approach integrates rigorous selection criteria, comprehensive data synthesis, and analytical frameworks to ensure a high-quality review of the available literature. 

The systematic literature review involves an extensive examination of 80 published academic sources, policy documents, and case studies relevant to urban aesthetics, GeoAI, governance, and sustainable city planning. Articles were selected based on strict criteria, prioritizing peer-reviewed journal publications, reputable institutional reports, and recent scholarly works published between 1990 and 2024. The search was conducted using databases such as Google Scholar, ScienceDirect, SpringerLink, JSTOR, IEEE Xplore, and African Journals Online (AJOL), employing key search terms including “geospatial intelligence to urban environment”, “urban aesthetics in Nigeria,” “sustainable city planning,” “green infrastructure and urban renewal,” and “technological innovations in beautification.” The selected literature was categorized into thematic areas, covering theoretical perspectives on urban aesthetics, challenges of urbanization, governance and policy frameworks, sustainable urban development, technological interventions, and cultural heritage conservation. 

The synthesis process involves the identification of recurring themes across the reviewed literature, including the role of governance in urban environment, the impact of rapid urbanization on aesthetic quality, and the effectiveness of GeoAI technology in enhancing cityscapes. Data from literature is critically examined to highlight gaps in existing research, ensuring that this study makes significant contributions to the discourse on urban aesthetics. To maintain the credibility of the literature review, a rigorous quality assessment is conducted. Selected articles are evaluated based on the relevance of their methodologies, sample sizes, and institutional affiliations. The study prioritizes well-cited sources and government reports while filtering out redundant or methodologically weak studies. Bias reduction techniques, including cross-validation with multiple sources and expert consultation, are employed to enhance the objectivity of findings.
The expected contributions of this research include synthesizing existing findings to establish trends in Nigerian urban aesthetics, developing a conceptual framework for integrating sustainable urban renewal practices, and identifying innovative solutions tailored to Nigeria’s urban development challenges. By systematically analyzing and synthesizing literature, this study provides a well-founded basis for the subsequent formulation of actionable recommendations aimed at restoring the urban environmental aesthetics of Nigerian cities through GeoAI.
4.0 Findings and Discussion
This inquiry highlights and acknowledges the underdevelopment of Nigerian cities despite their urban environmental aesthetic appeal efforts. This result supports the notions of Adora (2010), and Datata (2011) that Nigeria's aesthetic potential is mostly unrealized and requires improvement. The literature, which was covered in earlier chapters, makes this clear. The researcher's trips to a few chosen places and the fieldwork and stakeholder interviews conducted in Nigeria's key industrial hubs further supported this. The findings support claims that the lack of green infrastructure, tourism-enhancing organizations, and a generally favorable climate for the attraction of non-public capital, managerial technical knowledge, and specialties to the industry are the main issues facing Nigerian cities (Olujimi 2010). 
One may argue that these factors have slowed the installation of urban aesthetics and, in fact, prevented the nation from diversifying its economy away from the production of crude oil and its exports through the tourism industry (Honey & Gilpin, 2009). In relation to the development of sustainable aesthetic cities in Nigeria, the study also examined some of the claims made by the results and debates are shown below.










4.1 Issues and Challenges
Geospatial Configuration
Spatial arrangement serves as the point of integration, informed by an awareness by ecological procedures, pattern-process modulations, and significance of connectedness. In applied landscape ecology, the mosaic model is utilized to describe and comprehend spatial dynamics. The configuration of landscapes is widely acknowledged.  
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Figure 1: Procedures on the city’s structure. Source: Ali Reza Sadeghi et.al 2014 

The landscape structure framework utilizes three key components: patches, corridors, and the matrix. Patches are distinct, nonlinear areas that differ from their surroundings, serving critical functions such as wildlife habitats, aquifer recharge zones, and sources or sinks for species and nutrients. Corridors are linear strips of land cover, unique in composition and structure compared to adjacent areas, which facilitate or impede the movement of plants, animals, nutrients, and wind, while also providing habitats or acting as barriers (Forman 1995). The matrix represents the dominant land cover type, characterized by its extensive area, connectivity, continuity, and significant influence on overall landscape dynamics (Forman 1995; Forman & Godron 1986).
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Figure 2: Enhancing Urban Form, Structure, and Environmental Aesthetics. 
Source: Ali Reza Sadeghi et.al 2014 

Addressing Data Gaps in GeoAI for Urban Human Dynamics
Accurate modeling of urban human dynamics is central to unlocking the potential of GeoAI in transforming the environmental aesthetics of Nigerian cities. However, incomplete data remains a critical barrier, undermining the reliability of spatial predictive models and their applications in urban planning and social sensing. Challenges such as missing features, sparse observations, temporal snapshot limitations, and mismatched spatial scales hinder GeoAI’s ability to capture the complex interplay of human–environment interactions in cities like Lagos. While big spatiotemporal data is often praised for enabling data-driven insights into urban systems, these data gaps compromise model robustness, particularly in data-scarce regions where human dynamics are inadequately documented. Addressing these deficiencies is essential for developing effective GeoAI tools to support spatial data analysis, enhance urban governance, and restore aesthetic vibrancy. Strategies to overcome these challenges include integrating multi-source data (e.g., satellite imagery and crowdsourced inputs), leveraging transfer learning to compensate for sparse datasets, and developing scalable algorithms to align mismatched data resolutions. In the Nigerian context, where infrastructural and institutional constraints exacerbate data gaps, localized solutions—such as community-driven data collection and partnerships with global geospatial platforms—are vital. Through systematically tackling these data challenges, GeoAI can deliver precise, actionable insights for urban renewal, enabling Nigerian cities to reclaim their environmental and aesthetic allure while fostering sustainable human–environment interactions.
Poor Adoption of Geospatial Techniques and AI In Building Smart and Climate Resilient Cities
While the combination of geospatial techniques and artificial intelligence (AI) offers a pathway to smart and climate-resilient urban development (Srivastava & Maity, 2023), their effective adoption and implementation are currently hindered by several key challenges. The limited access to high-quality and current geospatial data represents a key challenge. Issues such as inconsistent data collection practices, inadequate coordination between government bodies, and a lack of improved methods for spatial analysis directly deter the accuracy of AI-driven urban models (Nkwunonwo et al., 2022). This data deficit subsequently impairs the reliability of predictive analytics essential for addressing flood risks, heatwaves, and infrastructure planning (Umar & Gray, 2022). 
In addition, many Nigerian cities lack the foundational digital infrastructure necessary to support AI and geospatial systems. Poor internet connectivity, inadequate computing power, and frequent power outages disrupt the essential real-time processing of data (Imam, 2024, Maduakonam Pius Achuama, 2023, (Babatunde et al., 2022) Beyond infrastructure, the high cost of specialized geospatial software and AI tools further limits their accessibility, particularly for local government agencies. Weak policy frameworks on the use of AI-based technology represent a significant barrier to the widespread adoption of smart urban solutions. The prioritization of short-term fixes in many urban development projects overshadows the need for long-term, intelligent strategies. Additionally, the lack of clear regulatory guidance on data privacy and AI ethics adds further layers of complexity to implementation efforts (Shittu et al., 2024). While these challenges exist, Nigeria's ability to leverage geospatial and AI technologies for sustainable urban development centers on strategic investments in data infrastructure, capacity development, and policy reforms. Finally, overcoming these barriers is essential for the creation of smart and climate-resilient cities.



Corporate Mismanagement
Findings demonstrate that, despite Nigeria's many already supposedly established aesthetic attractions, people rarely or never travel there; instead, they go there on holidays or as part of leisure and educational field trips for schools. Some people also never go because, among other reasons, the attractions are unappealing, there is no advertisement, and there is no security. This pertinent situation is found at hotspot cities such as Lagos which is a mega metropolitan city. These support the literature's findings, which were noted by Adora (2010), and Dantata (2011). The analysis reveals that numerous attractions in Nigerian cities suffer from underdevelopment, neglect, and insufficient funding, compounded by inadequate security, widespread poverty, limited travel culture, weak institutional support for green infrastructure, ineffective policies, and poor promotional efforts. This explains why investment and patronage are low both domestically and abroad. Therefore, travel to Nigerian aesthetic city destinations will remain a pipe dream unless the attractions are sufficiently implemented, and the conducive atmosphere is established by efficient policies. Furthermore, the literature analysis demonstrates that Nigerian major city destinations are not adequately developed and advertised to attract visitors (Adora, 2010).
Consequently, the deficient and terrible condition of Nigeria's cities infrastructure was also examined. Studies support the findings that Oluimi (2010) have established that Nigeria's spatial integration of green infrastructure and diversified landscape components are deficient and inadequate. Through literature, respondents' opinions also demonstrated that well-maintained aesthetic infrastructure would boost the city’s growth and increase the likelihood of visitors. Nevertheless, this can only be achieved through cooperation between the public and private sectors, and tourism will surely prosper provided attention is paid to infrastructure development. In addition to the conclusions drawn from the literature findings, the limited infrastructures that do exist were found to be neglected and poorly maintained. 
Public Perception and Under-Utilization of Urban Green Infrastructure
Urbanization, a dominant form of land transformation, significantly impairs ecosystem services and biodiversity by degrading urban green infrastructure (Wu, 2010). In Nigerian cities like Lagos, this degradation exacerbates physical and psychological health challenges for residents, including heightened heat stress, increased noise pollution (Lafortezza et al., 2009), and diminished green spaces critical for mental well-being (Grahn & Stigsdotter, 2010). The loss of urban greenery not only undermines environmental aesthetics but also reduces the quality of urban life. Understanding public perception and engagement with green infrastructure is vital to bridging the knowledge gap between urbanization’s impacts and effective interventions. GeoAI technologies, such as real-time monitoring and spatial analysis, can map degraded areas and guide restoration efforts, enhancing the aesthetic and functional value of urban green spaces. However, addressing these challenges requires integrating community insights with data-driven strategies to ensure sustainable urban planning and improved livability in Nigeria’s rapidly urbanizing cities.
Johnson et al. (2014) investigated the perspectives of residents living along the Matanza-Riachuelo watershed in Argentina regarding their current conditions and expectations for future improvements. Their study revealed that residents’ perceptions were primarily shaped by visual and olfactory experiences. Factors such as the location of their homes within the watershed, proximity to the watercourse, and gender significantly influenced these views. A key finding was the perceived link between environmental degradation and social challenges, particularly the risks tied to social vulnerability. Local governments must consider varying viewpoints and attitudes to ensure the preservation and enhancement of ecological services through urban design.
Ecological Services and Toxicological Interventions
In ecosystem services, humans benefit from ecological activities and processes. Economic or life quality benefits are possible. The Millennium Ecosystem Assessment (MA 2005) broadened the discourse on ecosystem services to include urban ecosystems, emphasizing their role in delivering local benefits. These services encompass water and climate regulation, biodiversity conservation, food production, and aesthetic and recreational opportunities, all of which enhance the well-being of urban populations (Breuste et al., 2013). Single people, groups, or society can benefit from ecosystem services. Green infrastructure in all urban green spaces provides ecological services (Elmqvist et al. 2013). Xie et al. (2014) and Henseke and Breuste (2014) discuss climate change mitigation and adaptation problems in sustainable urban development. 
Phytoremediation, the use of plants like Vetiveria zizanioides and Brassica juncea to extract heavy metals from contaminated soil and water, offers a cost-effective, eco-friendly solution for restoring polluted urban environments in Nigerian cities (Okoro et al., 2021). This ecological service holds immense potential for mitigating the aesthetic and health impacts of industrial waste, poorly managed landfills, and electronic waste, which contaminate urban soils and water bodies with toxic metals such as lead, cadmium, arsenic, and mercury. In cities like Lagos and Port Harcourt, studies reveal elevated levels of these toxins in vegetables grown in urban gardens, posing significant risks of bioaccumulation and health issues, including neurological and cardiovascular disorders (Afolabi et al., 2022). Despite its promise, phytoremediation’s adoption is hindered by low public awareness, inadequate research funding, and weak policy frameworks. Complementing phytoremediation, urban greenery can serve as a natural filter for air pollutants like particulate matter (PM2.5, PM10), carbon monoxide, and sulfur dioxide, which exceed World Health Organization safety limits in Lagos, contributing to haze, soiled buildings, and degraded urban aesthetics (Olalekan et al., 2020). Prolonged exposure to these pollutants is linked to asthma, heart disease, and nervous system disorders (Nduka et al., 2019). GeoAI technologies, such as satellite-based pollution mapping and predictive modeling, can enhance these ecological interventions by identifying contamination hotspots and optimizing plant-based remediation strategies. However, challenges like data scarcity and technical capacity gaps must be addressed to scale these solutions. Through integrating phytoremediation with GeoAI-driven urban planning, Nigerian cities can detoxify their environments, restore aesthetic vibrancy, and safeguard public health, provided robust policies and community engagement are prioritized. 
4.2 Potentials and Benefits  
The strategic integration of natural and human-made elements in urban landscaping offers a powerful approach to enhancing the environmental aesthetics of Nigerian cities, fostering tourism, and improving quality of life. Landscaping enriches urban spaces with greenery, elevating visual appeal while addressing social and psychological needs, such as health benefits and community connections (Lovell and Johnston, 2009). This aligns with findings that the interplay of natural and artificial landscapes significantly drives aesthetic appeal, motivating both residents and tourists to engage with urban spaces (Millward and Antouskova, 2011). In Nigerian cities like Lagos and Abuja, where aesthetic degradation often overshadows cultural heritage, landscaping serves as critical tourism infrastructure, shaping positive perceptions and encouraging visitation (Dwyer et al., 2010; Thomson, 2010). 
Beyond aesthetics, well-designed landscapes contribute to environmental sustainability and economic vitality by attracting patrons and supporting human well-being. Advanced GeoAI technologies, including geospatial mapping and predictive design tools, can optimize landscaping by identifying ideal locations for green spaces and ensuring their integration with urban infrastructure. However, challenges such as limited funding, inadequate expertise, and weak policy support hinder widespread adoption in Nigeria. To fully realize landscaping’s potential, urban planners must leverage GeoAI-driven insights alongside inclusive governance and community engagement to create resilient, aesthetically vibrant cities. By prioritizing landscaping as a cornerstone of urban renewal, Nigerian cities can enhance their global appeal, boost tourism, and foster sustainable urban environments that benefit both locals and visitors.
Green infrastructure, through strategic landscaping, significantly enhances the aesthetic quality of Nigerian cities, contributing to economic, social, and environmental sustainability. Respondents emphasize that well-designed landscapes, incorporating plants, lighting, and street furnishings, not only elevate urban aesthetics but also improve individual well-being and environmental quality, corroborating findings by Benson and Roe (2007), Fitz and LaGory (2008), and Lovell and Johnston (2009). In Nigerian urban contexts, landscaping fosters biodiversity by providing habitats for wildlife, mitigates wind impacts, and enhances the visual and functional appeal of public spaces. Integrating these elements into tourist attractions and urban centers can elevate the quality of life and stimulate socio-economic benefits through tourism. 
However, achieving sustainable green infrastructure requires high standards in development and maintenance, drawing on best practices from developed nations. GeoAI technologies, such as satellite imagery and spatial analytics, can optimize landscape planning by identifying ideal locations for green interventions and monitoring their impact over time. Yet, challenges like limited funding, inadequate stakeholder collaboration, and low community awareness hinder progress. Respondents advocate for robust monitoring mechanisms and active involvement of public and private stakeholders to ensure quality and sustainability. Educating host communities about sustainable aesthetic practices is equally critical to foster local ownership. By leveraging GeoAI-driven insights and inclusive governance, Nigerian cities can transform their green infrastructure into vibrant, sustainable assets, enhancing urban aesthetics and societal well-being while addressing systemic barriers to implementation.
In addition to the aforementioned perspectives, funding is a critical factor that must be addressed for the successful implementation of sustainable aesthetic appeal development in Nigeria.
5.0 Conclusion
[bookmark: _Hlk196401100]The research establishes a strong link between strategic landscaping and the creation of sustainable aesthetic greenery, demonstrating that well-designed landscape elements significantly enhance the appeal of urban attractions, thereby boosting tourism in Nigerian cities. Sustainable green infrastructure not only elevates the visual and environmental quality of urban spaces but also serves as a catalyst for economic diversification, contributing substantially to Nigeria’s economy through tourism revenue and job creation. The findings highlight that improved landscaping benefits both local communities and visitors by fostering vibrant, functional urban environments. However, the study identifies key challenges to sustainable aesthetic development, including inadequate funding, limited technical expertise, and weak policy support. To address these, it proposes a GeoAI-supported framework for advancing sustainable tourism, leveraging tools like geospatial mapping and predictive analytics to optimize landscape design and monitor green infrastructure. The research also reclassifies landscape elements as critical components of tourism infrastructure, underscoring their role in urban planning and economic resilience. Through integrating GeoAI-driven insights with sustainable landscaping practices, Nigerian cities can overcome developmental barriers, enhance urban aesthetics, and position tourism as a cornerstone of economic growth.
This study uncovers a significant insight: contrary to the prevailing notion that landscaping incurs high costs, the findings indicate that it is, in fact, an economic endeavor. When implemented effectively, landscaping has the potential to enrich tourist attractions and bolster both local and international patronage.
5.1 Recommendations for Policy
Given the outlined issues and challenges concerning spatial configuration, geospatial technology adoption, corporate mismanagement, public perception, ecological services, and urban development myths, the following comprehensive recommendations are proposed to enhance the aesthetic appeal, sustainability, and overall urban green infrastructure of Nigerian cities:
1. Strategic Spatial Configuration and Landscape Management
· Integrated Spatial Planning: Cities must prioritize integrated spatial planning, emphasizing ecological connectivity and biodiversity conservation. The mosaic model's fundamental components—patches, corridors, and matrices—should be strategically incorporated into urban planning frameworks.
· Strengthening Ecological Corridors: Establishment and maintenance of robust ecological corridors will support wildlife movement, maintain biodiversity, and enhance ecosystem services. Corridors must be clearly defined, protected, and linked to major green spaces, facilitating ecological integrity and resilience.
· Development of Urban Green Matrix: The urban matrix should be thoughtfully designed to prioritize green spaces and natural vegetation, thus enhancing ecosystem services such as temperature regulation, air quality improvement, and stormwater management.
2. Addressing Corporate Mismanagement and Infrastructure Deficiencies
· Public-Private Partnerships: Encourage strong public-private partnerships to ensure sustainable funding, professional management, and consistent maintenance of urban green infrastructures. Incentives and regulatory frameworks must be introduced to stimulate corporate investment in urban aesthetics and infrastructure projects.
· Policy and Regulatory Strengthening: Develop clear, enforceable policies mandating regular upkeep, security provisions, and investment incentives for urban green infrastructure. Policies should emphasize transparency and accountability in corporate governance of aesthetic attractions.
· Infrastructure Improvement Fund: Establish a dedicated fund specifically aimed at improving and maintaining aesthetic infrastructure in major cities. Funding could be sourced from a combination of government budgets, corporate contributions, and international grants aimed at sustainability and urban development.
3. Adoption of Geospatial Techniques and AI in building smart and climate resilient cities
· Incorporation of AI and advanced Geospatial Science in government training programs and academia for urban planning.
· The use of participatory GIS in city planning to enhance citizen engagement.
· Improvement in the accessibility to high-resolution spatial imagery for efficient analysis of the processes underlying the development of cities in order to reveal areas that need disaster management so as to improve climate adaptability.
4. Enhancing Public Perception and Utilization
· Community Engagement Programs: Promote public engagement through regular community consultations and participatory decision-making processes. Community-driven approaches ensure urban green projects resonate with local values and encourage stewardship among residents.
· Awareness and Education Campaigns: Implement extensive awareness and education campaigns highlighting the importance of green spaces for health, recreation, and community well-being. Schools, community organizations, and media should collaborate to elevate public perception and appreciation of urban green infrastructure.
· Inclusive Urban Design: Urban planners should consider the diverse needs and perspectives of different demographic groups, including age, gender, and socio-economic status, to design inclusive, accessible, and safe green spaces.

5. Maximizing Ecological Services through Green Infrastructure
· Ecosystem Services Integration: Incorporate ecosystem services assessments into urban development policies, clearly demonstrating the economic, social, and environmental benefits provided by green infrastructure.
· Climate Resiliency Measures: Develop targeted climate adaptation strategies by leveraging urban green spaces to mitigate heat islands, manage stormwater runoff, and reduce noise pollution. Urban planners should prioritize green corridors, urban forests, parks, and private green spaces for maximum environmental benefit.
· Private Green Spaces Enhancement: Incentivize the development and maintenance of private green spaces, recognizing their critical role in urban biodiversity and ecological service delivery. Policy instruments such as tax breaks or reduced utility rates can encourage private investment in landscaping and greenery.
6. Sustainable Funding and Implementation Mechanisms
· Diversified Funding Sources: Implement diverse funding mechanisms, including international collaborations, private investments, government subsidies, and community crowdfunding to finance sustainable aesthetic and infrastructure projects.
· Monitoring and Evaluation Framework: Develop robust monitoring and evaluation systems to continuously assess the effectiveness of urban aesthetic improvements and infrastructure projects. This framework will help ensure accountability, inform adaptive management strategies, and secure ongoing support from stakeholders.
Through systematically addressing these multifaceted issues through comprehensive strategies encompassing integrated spatial planning, adoption of smart GeoAI technologies, robust public-private partnerships, community engagement, ecological service maximization, authenticity in urban development, and sustainable financing, Nigerian cities can substantially enhance their aesthetic appeal, environmental sustainability, and quality of life. 
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