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Abstract

The expansion of the built environment and the attendant impacts of the climate system often
lead to climate change. The changes in climate on the other hand, creates serious challenges
for the already built architectures. The projections for building span often fail due in part to
climate change issues not planned for. As a result, it is contemporary to build sustainably.
However, most developers in the developing countries often build with utter disregard for
sustainable architecture. In effect, the architecture continues to impact the environment
negatively; with consequences for the buildings, man and the environment. This study as a
result, aimed at assessing the built environment and the need for sustainable architecture due
to climate change in Asaba. The study deployed the literature search method and the archives
of databases such as Web of Science, Scopus and Google Scholar were consulted. Findings
from literature confirmed that the developers in Asaba paid little or no attention to sustainable
architecture. Most of the buildings were built to fulfil aesthetics and space requirements,
rather than for sustainability. Conversely, the literature also showed that the developed
countries have advanced from basic to sustainable architecture and by extension improving
their climate. As advanced in literature of similar climatic belts to that of the study area,
deep-roof overhangs and natural ventilation were recommended for Asaba. Similarly,
limiting of concreted compounds and population of greens around the compounds were also
advised. As a policy, the study advised the use of locally sourced and environmentally
friendly materials for building among others.

Keywords: Sustainable-Architecture, Climate Change Adaptation, Built-Environment,
Urban-Resilience, Asaba

1.0 Introduction

The challenges imposed by climate change have, of recent, made sustainable
architecture an important one, especially in rapidly developing urban areas such as Asaba,
being the capital of Delta State, Nigeria (Isiwele et al., 2018; Sijakovic & Peric, 2021).
Similarly, like other conurbations of developing nations, the urban landscape of Asaba is
faced with severe challenges of growth in population, accompanied by urbanization, as well
as the enhanced effects of climate change (Ozabor & Ajukwu, 2023; Ahmed et al., 2025;
Ozabor et al., 2025). This tends to indicate that the demands imposed by growth in human
population, subsequently accompanied by demands for housing, constitute the urgency of the
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need for sustainability principles to be incorporated into architectural practices (Ritchie &
Thomas, 2013; McCormick et al., 2013; Mba et al., 2024). This must be achieved given that
there is a need to address the problem through mitigating the issue of environmental
degradation, coupled with improvement of social and economic sustainability ideals
(Adekomaya & Majozi, 2022). Climate change in Asaba, is both through temperature
increase (Ozabor et al., 2025), frequent instances of extreme weather conditions such as
heavy rainfall or flooding (Ozabor & Ajukwu, 2023), as well as longer instances of dry
weather seasons, that fundamentally influence the durability, comfort, or functionality of any
architectural design of constructions built. This therefore tends to indicate that sustainable
architecture seeks to ensure reduced carbonization effect of constructions, improve energy
efficiency rates, effectively manage resources for their maximization, as well as foster
occupants' health and wellness states for enhanced sustainable utility ideals of the
constructions built (Ozabor et al., 2024; Nwaogu et al., 2025).

Sustainable architecture refers to the designing and erecting of architectural structures
that are eco-friendly and resource-saving throughout their life span (Aliamin, 2021). This is
achieved through the utilization of renewable energy resources, eco-friendly materials, proper
waste management practices, and adequate architectural design adapted to the prevailing
climate of that region (Okumagba & Ozabor, 2014; Ahmadizadeh et al., 2024). Therefore, in
Asaba, the prevailing tropical climate (with high humidity levels and rainfall seasons)
influence architectural building orientations, ventilation systems, and material selection
(Oghogo et al., 2025, Chukwudi et al., 2025), therefore, building sustainably must be applied.
An example is the utilization of passive cooling systems such as natural ventilation and
shading, which would be imperative for ensuring that the need for energy-intensive air
conditioning systems is reduced to a great extent, with its consequent lowering of global gas
emission levels (Ali & Akkas, 2023). There are many sustainability issues that pervade the
built environment of the current global climate that make it more susceptible to climate
change (Younger et al., 2008); these issues emanate from the widespread utilization of non-
renewable materials in the construction industries such as cement and steel, inappropriate
waste management systems, poor urban development schemes (Joseph & Tretsiakova-
McNally, 2010; Ozabor & Obaro, 2016), as well as poor public knowledge levels of such
influences of climate change on the built environment. These issues pervade the Asaba
metropolis.

In Asaba, this is often true with regards to urbanization, since it is either unplanned or
occurs too quickly (Momodu et al., 2012; Weli et al., 2017). This type of development pattern
has, to some extent, badly aggravated environmental concerns with regards to unplanned
development (Barasa, 2018). The current practice of using impervious surfaces in the urban
area of Asaba tends to increase the amount of surface runoff that occurs with rainfall,
ultimately resulting in floods (Ozabor & Wodu, 2016), erosion (Eyetan & Ozabor, 2021), or
damage to current infrastructure (Okumagba & Ozabor, 2016). Flooding is only tantamount
to affecting daily life but is also causing damage to current infrastructural integrity aside from
raising the amount of maintenance costs of the building-apartment complex (Leisure, 2021).
Similarly, the current practice of using energy that is driven by fossil fuel, like other urban
areas in developing nations, tends to contribute in one degree or another to air or carbon
emissions in Asaba (Ozabor et al., 2024). This is apart from limited strict enforcement of
current building regulations that could tend to support energy conservation or environmental
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preservation (lwaro & Mwasha, 2010; Ozabor et al., 2018). Furthermore, like other
developing nations, current economic limitations often tend to hamper the ability of both real
estate builders or private property owners in Asaba to implement sustainable building
practices that tend to quickly increase initial costs despite factors that relate to their long-term
efficiency.

Traditional architectural knowledge that is disconnected from sustainable, modern
architectural ideals is another important consideration in Asaba architectural landscape.
Traditional architectural practices that were dependent on locally sourced materials and
adapted to climate were undermined by more modern architectural practices that are likely
inappropriate for the climate of the region. This disconnection in architectural practice speaks
to the development of buildings that are more fragile to weather conditions and energy-
hungry. Traditional architectural practices that were dependent on locally sourced materials,
as proposed by Dabaieh (2022), reinstated with applications of sustainable technological
approaches would be more beneficial in improving architectural performance.

Climate change also creates socio-economic issues for the people of Asaba (Eyetan &
Dibosa, 2025). These are the poor who reside in houses with inadequate housing conditions
and deteriorating environments. Therefore, slums and poor areas lack adequate infrastructure
that exposes inhabitants to heat stress syndrome, floods, and associated health issues
(Hambrecht et al., 2022; Nwagbara et al., 2017). Sustainable architecture is therefore relevant
in dealing with both environmental issues as well as those related to social equity, including
the promotion of sustainable alternatives for healthy housing for the poor. This is in support
of the sustainable development objectives of the global community on inclusivity and
elimination of inequalities in urban areas (Smets & van-Lindert, 2016).

Despite the recognized significance of sustainable architecture in literature, research
that focuses on its application within the built environment of Asaba is very limited. This, by
implication, makes it impossible for effective policy formulation and implementation
(Onyemenam et al., 2025). Available research is more directed at issues related to sustainable
urban development or other Nigerian urban centres with unique climatic and socio-economic
factors distinct from that of Asaba (Ogbo, 2011; Ozabor, 2014; Dissanayake et al., 2018).
This further necessitates research that considers the unique factors of Asaba environmental
setting, their culture, and economic situation in the development of a relevant sustainable
architectural concepts (Ogbo, 2011). More importantly, there appears to be a very low
awareness and acceptance of sustainable architectural techniques among architects and
developers in Asaba. And this seems to be a major hindrance to the implementation of
sustainable architecture in the study area.

On the other hand, climate is already changing, and it is expected to get worse in the
coming decades, if all things remain equal (Akinola et al., 2020; Famous & Adekunle, 2020).
Therefore, there isn’t a better time to implement sustainable architecture than now; since
sustainable architecture is documented (Ushurhe et al., 2024; Abubakar et al., 2025) to affect
climate characteristics in a positive way. Green city components and infrastructure that
includes green-roof rainwater harvesting (Famous, 2024) and urban vegetation designs can be
incorporated into the urban development and designs to ameliorate the micro-climate
situation and be extension improve urban aesthetics (Ozabor & Obisesan, 2015; Almeida et
al., 2022, Godspower et al., 2023).
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Generally, the application of sustainable architecture in the built settings of Asaba
could represent an important policy milestone in the fight against urbanisation related climate
change in the area and adjoining locations. While there are serious challenges that exist (that,
of course, include but are not limited to, economic constrains, lacunae of regulations,
challenges of technical capacities), the implementation of sustainable architecture principles,
nevertheless, would establish the possibility of developing sustainable, efficient, and liveable
spaces within the built environment of Asaba. This is, of course, without discounting the
challenges that would necessitate the continued efforts of policy actors, practitioners,
researchers, and communities at large. This would ensure the supervision of the emergence of
innovative formulations that would address the proper climatic and socioeconomic needs of
Asaba. Going forth, it is, of course, important to foster further developments that would
establish the initiations of widespread acceptability for the implementation of sustainable
architecture for climate change challenges in Asaba. It is on this point that the need for the
implementation of the various objectives of this research became initiated. This study,
therefore, attempted to evaluate sustainable architecture trends in the challenges of climate
change in the built environment of Asaba, Delta State, Nigeria.

2.1 Conceptual Issues

This study is hinged on the concepts of Climate-Responsive Design and Sustainable
Urban Resilience. The main elements of these concept are discussed hereafter.

2.1.1 Climate-Responsive Design

This concept focuses on architectural and urban design strategies that responds
directly to the local climatic conditions (such as temperature, humidity, solar radiation, and
rainfall) to minimize environmental impact and improve occupant comfort without heavy
reliance on mechanical cooling systems (Yang et al., 2011). The concept emphasizes passive
cooling, natural ventilation, appropriate building orientation, and the use of local materials
adapted to the tropical climate of Asaba.

2.1.2 Sustainable Urban Resilience

This concept refers to the ability of the urban environment, including the built
infrastructure, communities, and ecosystems, to anticipate, absorb, and adapt to the shocks
and stresses that are caused by climate change (Howarth & Brooks, 2017; Zhang & Li, 2018;
Zeng et al., 2022). The concept involves integrating sustainable architecture with urban
planning approaches; and therefore, create resilient buildings and neighbourhoods that reduce
vulnerability to flooding, heatwaves, and other climate-related hazards that area common in
Asaba and environs.

3.0 Materials and methods
3.1 study area

Asaba is the capital of Delta State, which is situated on the western bank of Niger
River. Geographically, it is situated west of Onitsha in Anambra State. Asaba is physically
situated between latitudes 6°10°N & 6°15°N and longitudes 6°40’E & 6°45’E. It is also
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estimated that it is about 43.5KM? in area. The study area is a nodal town that connects some

of the major Nigerian towns in southern Nigeria. This area is where the administrative,
business, and social life of the people takes place Figure 1.
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Figure 1. Asaba Area Showing Major Communities
Source: Modified After Ministry of Lands and Surveys, Asaba (2008)

Asaba is an urban area with humid tropical climate characteristics, such as high
temperatures ranging between 27°C to 30°C, with relative humidity levels higher than 70%
(Ozabor & Ajukwu, 2023). Equally, there is an appreciable level of rainfall, with more than
2,000mm experienced annually, with a wet season from March to October, accompanied by a
dry season from November to February. The socio-economic life of Asaba is dominated by
governance, business, banking, tourism, education, and small-, medium-scale industries, with
conventional markets (Okafor et al., 2024). The increased population of Asaba, with an
escalated level of urbanization, is responsible for an intensified process of residential,
commercial, and public building constructions. Such constructions tend to avoid climate as
much as possible.

The drainage in the Asaba region is affected by the topography and the nearness to the
Niger River. The natural drainage courses, which made the region less prone to floods in the
past, are now threatened by the lack of proper planning in urbanization and the lack of
stormwater infrastructure (Ozabor & Ajukwu, 2023). The natural vegetation in the region
includes tropical rain forests, in addition to regrowth and agricultural land (Agbogidi, 2011).
However, urbanisation has affected and continues to affect the vegetation in the area
negatively. This is exacerbated by the current architecture type developed in the area. All
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these create an urban heat island characteristics that further affect the micro climate of the
area (Mohammad & Adam, 2010; Ozabor & Ajukwu, 2023).

3.2. Methods

The literature search method was deployed in this study. Academic data bases were
consulted and themes such as related to the objectives of this study were used for the
searches. Therefore, the themes on sustainable architecture in Asaba and related tropical
environments were consulted as well (Donovan, 2020; Mba et al., 2024)

The main databases consulted in the searches included Google Scholar, Scopus, Web
of Science, ScienceDirect, among others, tailored to tap into the relevant databases like the
African Journals Online (AJOL). This helped to ensure a good collection of the relevant peer-
reviewed journals, conferences, theses, government publications, among others (Penev et al.,
2017). The searches mainly concentrated on the relevant publications from the past fifteen-
year period. This helped to ensure the latest trends concerning research outcomes and
advancements (Mba, 2023). Nonetheless, research preceding the above period, though few,
still came into consideration whenever they were relevant in the research, although they were
limited.

Aside from the utilization of electronic databases, the search also included manual
searches on related university repositories, institutional websites, and technical reports of
Nigerian environmental departments and urban planning offices for the purpose of embracing
grey literature, wherein researches on the subject field, commonly not included in extensive
international databases, were emphasized (Messiha et al., 2025). To improve the
comprehensiveness of the search results, backward and forward citation searches were made,
wherein the reference lists of the key search articles were scrutinized, then followed by the
identification of articles containing the cited works (Haddaway et al., 2025). These searches
allowed the retrieval of key studies on the subject matter. The search criteria included only
researches on sustainable design principles applicable for tropical environments, climate
change mitigation or adaptation for the urban context, and case studies found in related
countries within the same context as Asaba (Ayeni et al., 2025). Those unrelated to the field
of architecture and the environment or was geographically not on point were omitted.

The literature search results were systematically arranged using EndNote. Such a tool
was used to enable efficient source categorization and retrieval during the literature search
and review process (Lam et al., 1999). The literature was critically evaluated based on
relevance, research quality, rigor, and contribution towards comprehending sustainable
architecture in a climate-responsive urbane setting. The methodology used in this research
therefore considered a literature evaluation in terms of interdisciplinary views, which
considered climatology, urban planning, environment, and architecture studies in a bid to
create a complete platform for conducting this research in an encompassing manner (Glanz et
al., 2016). Through conforming to this systematic literature search methodology, this research
established a strong literature search capability with the capability to underpin theoretical and
practical offerings towards making sustainable architecture in Asaba in a climate change
setting a reality (Ahmed et al., 2025).
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4.0. Findings
4.1. The built environment and impacts on climate change

The nexus of connections between the built environment and climate change has been
pointed out in the consulted literature. For instance, Kaldeh et al. (2025) analysed 1,745
publications and the author consulted repositories such as web of science and used VOS
viewer. The main issues interrogated were energy efficiency, sustainable building materials,
and climate-resilient urban planning systems. Their study also pointed out that there existed a
shift towards an interdisciplinary approach that combined urban studies, architecture
development and environmental sciences (Kaldeh et al., 2025).

All over the world, outputs of studies on this topic has significantly increased, with
countries like the United States (USA), United Kingdom (UK), and Germany leading in
publication volume and citation impact. The UK has produced a notable proportion of high-
impact papers in this regard, thus indicating the international recognition of the role of the
built environment in climate mitigation and adaptation (Wang et al., 2023).

Researches emerging out of bibliometric studies (Einecker & Kirby, 2020; Baraj et
al., 2024) include climate resilience and adaptation. Hulathdoowage et al. (2024) identified
that resilient retrofitting of existing residential buildings has gained prominence as a strategy
to address climate impacts in existing buildings. Their scientometric analysis showed that
adaptive strategies are important if the goal is improving the climate resilience of the
buildings and the built environment. Again, a major theme identified in the literature, is the
move towards net-zero energy in buildings. Yoon & Arshid (2025) conducted a
comprehensive review that focused on the net-zero energy and greenhouse gas emissions
(GHGs) within the built environment, and they pointed out the advancements in technology
and policy frameworks that were aimed at reducing carbon footprints of extant buildings.
Sustainable building materials have also been identified in the literature. The studies by
(Pefaloza et al., 2016) and (Raja et al., 2023) revealed that the use of bio-based materials has
been shown to lower embodied energy and lifecycle emissions in construction. Studies
(Fenner et al., 2018; Wang et al., 2024) indicate that integrating these materials in the
building of residential homes contributes to reduce the overall carbon impact of buildings. As
in other areas and identified in literature, it is proposed that these methods could be applied in
Asaba.

Despite progress in the area of sustainable buildings and architecture, several gaps
remain unexplored. There is a need for better integration of remote sensing technologies and
artificial intelligence. Which should target a more accurate assess to climate adaptation
measures in urban areas (Rezvani et al., 2023). Additionally, research findings often struggle
to translate into actionable policies for urban planners and decision-makers to use. Therefore,
there exist a gap between science and policy implementation in the area of sustainable
buildings. Furthermore, tailoring climate adaptation strategies to local contexts is usually a
struggle, as some data for key decision making might be lacking, also regional climate
variations and cultural factors, remains underexplored, even though they are essential for
effective mitigation and adaptation to the built environmental and sustainable architecture
(Poulsen et al., 2020).
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Generally, bibliometric reviews showed that the field exploring the built environment
and its impacts on climate change is still evolving. The interdisciplinary approaches have
formed a bulk of the researches. Therefore, continued research is essential to address existing
gaps that are yet to be explored, particularly in areas of data integration, policy translation,
and localized solutions, to build more resilient and sustainable urban environments especially
with the rates at which climate is changing globally, and in Asaba.

4.2 Sustainable design strategies adaptable to tropical climates.

Research on sustainable design strategies for tropical climates has grown steadily.
This shows the urgent need to develop building solutions that can address the unique
challenges that posed by hot and humid environments (Omer, 2008). Bibliometric studies
(Shi & Liu, 2019; Li et al., 2021) assessed have shown that the volume of publications on this
topic of sustainable architectural strategies has increased over the past decade or so. A major
focus has been on passive cooling techniques, natural ventilation, and use of locally sourced
materials (Al-Shamkhee et al., 2022). A bibliometric mapping study using VOSviewer by
Tushar et al. (2023) assessed over 900 articles from major databases, and identified clusters
of researches on green building technologies, climate-responsive architectural designs, and
renewable energy integration in tropical settings.

Geographically, the production of research is dominated by tropical nations such as
Brazil, India, Malaysia, and Nigeria. These places do not only produce the greatest number of
publications in the research field but also influence climate-adaptive, sustainable architectural
designs concerning their own local demands (Stephen & Aigbavboa, 2025). Global
collaboration has also risen. This reflects a multidisciplinary approach by architects,
engineers, environmental researchers, and urban planners (Butt & Dimitrijevi¢, 2022). Some
of the major topics that have arisen through bibliometric studies include passive design
techniques such as shading devices, cross-ventilation systems, building orientation, and green
roofs that are widely explored for their efficiency in heat stress alleviation without much
emphasis on air-conditioning (De-Cristo et al., 2025). Chandel et al. (2016) noted that various
research works (Lehmann, 2013) emphasized the need for the application of ancient
architectural elements (such as verandas, courtyards, and light materials) with more recent
sustainable technology, denoted by hybrid architectural design that suits tropical climate
settings. As in other areas, the Asaba construction industry would also be able to
accommodate room for sustainable architecture.

Another major area of focus is the use of sustainable materials that reduce embodied
energy and improve indoor thermal comfort (Latha et al., 2015). Researchers emphasized the
value of using bio-based materials and recycled components tailored for humid conditions to
enhance building durability and environmental performance (Bourbia et al., 2023) and Asaba
can benefit from such strategies. Additionally, recent bibliometric studies pointed to the
increasing attention on renewable energy solutions in buildings, such as solar-powered
ventilation systems and rainwater harvesting. All of these complement sustainable designs in
tropical regions (Obaideen et al., 2023), and Asaba being a tropical environment can benefit
from such strategies.

However, bibliometric reviews also identify gaps that included limited research on the
long-term performance and cost-effectiveness of sustainable design strategies in tropical
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climates, as well as insufficient data on occupant behaviour and comfort (Li et al., 2025).
Furthermore, there is a need for more location-specific studies. This is because microclimatic
variations and cultural practices to optimize design recommendations are always central to
the discuss of sustainable architecture (Sanagustin-Fons et al., 2025).

In all, bibliometric analyses demonstrate growing scholarly interest and diverse
approaches to sustainable design in tropical climates, with scant of it coming from Nigeria
and Asaba. Emphasis on passive design, sustainable materials, and renewable energy
integration have shown dominance in the current research (Weli & Famous, 2018).
Therefore, addressing identified gaps through interdisciplinary and region-specific studies
can enhance the practical application and effectiveness of sustainable design strategies
adaptable to tropical environments such as Asaba.

4.3. Climate change and sustainable architecture: Global to Local (Asaba) Perspectives

Researches (Sheweka & Mohamed, 2012; Anh et al., 2021) on the relationship
between climate change and sustainable architecture has greatly expanded recently, this
shows the global urgency to mitigate environmental impacts and adapt buildings to changing
climatic conditions (Javadinejad et al., 2019; Ushurhe et al., 2024). The bibliometric analyses
revealed a robust growth in publications that keenly focused on sustainable building practices
that reduce greenhouse gas emissions, improve energy efficiency, and enhance climate
resilience (Streimikiene et al., 2024). Globally, research clusters emphasized passive design,
renewable energy integration, and the use of low-impact materials as key pillars of
sustainable architecture (Ozabor et al., 2025; Jain & Babu, 2024).

At the international level, the United States, China, and the European Union dominate
in the publication landscape, driving innovations in green building technologies and climate-
responsive urban planning (Mileti¢ et al., 2025). Increasingly, however, local and regional
contexts are receiving attention, particularly in the most vulnerable tropical cities-as is the
case of Asaba, Nigeria-facing challenges driven by climate change in rising temperatures,
increased rainfall variability, and flooding risks (Awolesi, 2025).

Local studies (Momodu et al., 2012) related to the practice of sustainable architecture
in Asaba are limited but increasingly there are a few that focus on the need for adaptation of
global principles to local environmental conditions. Alegbe et al., 2025, through a
bibliometric mapping of literature on sustainable architecture in tropical West African cities,
observe that studies from Nigeria relate mainly to climate-responsive building designs. Also,
they found that the use of indigenous materials, and community-based adaptation strategies
were receiving some attention in the literature. Such approaches address the unique climatic
stresses and prevailing socio-economic realities such as in Asaba. Therefore, these studies
align with the broader sustainable development goals.

A thematic area that seems consistently relevant both internationally and locally
involves bringing traditional building knowledge together with current practice in
sustainability. Researchers indicate that vernacular architecture has a positive impact on
indoor comfort and mechanical cooling demand due to natural ventilation, thick-wall thermal
mass, and shaded courtyards (Mirrahimi et al., 2016). Simultaneously, solar panels, rainwater
catchment, and smart energy management systems are increasingly part of local designs that

balance innovation with tradition (Partzsch, 2009). Additionally, bibliometric evidence
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(Ece-Kaya & Erbas, 2024) indicates that, while research on climate change and sustainable
architecture has matured through out the world to become diverse, local perspectives such as
those from Asaba are still emerging and near non extant. A bridge between the global and the
local through context-specific studies and integrated approaches will, therefore, be crucial for
the development of sustainable, climate-adaptive built environments in vulnerable regions of
the tropics (Asaba inclusive).

4.4. Sustainable architectural design strategies for climate adaptation and mitigation in
urban settings: case studies from Nigerian

Research into sustainable architectural design strategies for climate adaptation and
mitigation in Nigerian urban areas has gradually gained momentum in the literature. This is
due to the exposure of the country to climate change. This manifest in flooding, heat stress,
and resource depletion. Bibliometric analyses points to a growing body of literature that
centres on practical design interventions that improves the resilience of urban areas while
reducing carbon footprints (Marvuglia et al., 2020). Passive cooling techniques, energy-
efficient building technologies, and integrating green infrastructure into high-density urban
areas remain common study areas.

The research output on urban issues in Nigeria is concentrated mainly in major cities
such as Lagos, Abuja, and Port Harcourt — Lagos is now a hotspot for research into eco-
friendly city design because it's growing so fast and has some big environmental problems.

A cursory look at the literature clearly shows that experts are trying to develop new
designs that are booth eco-friendly and culturally accepted in Nigeria. Therefore, ancient
building techs such as shaded porches and thick walls can be implemented (Toroxel & Silva,
2024), these techniques not only improve the indoor conditions of buildings, but also they
improve the outdoor micro climate conditions (Cosentino et al., 2024; Barbhuiya et al.,
2025).

Evidence from articles in Nigeria evidently shows greening and water smart designs
not only improve the outdoor weather conditions in the vicinity of the buildings, but also they
boost plant population and increase the number of carbon sinks in the environment
(Abubakar, 2024). Therefore, in this study the authors advance that these evidences that
abound in studies carried out in other tropical regions be implemented in the Asaba region.
And these sustainable architectural strategies have been proven to ameliorate weather and
control flooding issues in urban areas. A case in point is the Eko Atlantic in Lagos (Unegbu
etal., 2024).

In Portharcourt literature show that simple design, plus new insulation and shading,
have cit down electricity usage (Dawaye & Enwin, 2021). However, it remains to be seen
whether, this new design will sustain the improvements in climate or whether Nigerians
would sustain the implementations of these designs (Unegbu et al., 2025). This is where
policy direction and implementation become key (Circo, 2007; Ajirotutu et al., 2024). In this
regard such policy makes it compulsory to construct buildings that are eco-friendly and by
implication help the climate (Roseland, 2000; Sheppard et al., 2024).
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5.0. Discussion

The combination of buildings and climate change in Asaba is fast becoming
paramount to ponder on (Ogbogo et al., 2025). The area is fast-developing and hot in nature
and makes it particularly susceptible to problems such as heat (Ozabor & Ajukwu, 2023),
flood (Ozabor & Wodu, 2016) and weird weather (Ojeh & Ozabor, 2013). There are some
Nigeria studies which provide us a way belter idea on how to twist designs in the tropic
which could also be used for Asaba weather situation. For example, climate-smart buildings
in Nigeria have to be built with old-school thinking like thick walls, shady porches and open-
air flow as by advanced by Ndem et al. (2025). Applications of climate smart ideas to
building keeps houses cool without using tons of power for cooling (Ozabor et al., 2024).
Studies (Yusuf, 2021; Ogbonda, 2017) done around the Niger Delta, (where Asaba is
located), show that using earth-friendly materials and chill design tricks is a good plan to
keep buildings from hurting the world around them.

Locally sourced materials like clay bricks and bamboo are gaining popularity due to
the fact that they require less energy for production. Mixing these with intelligent designs and
shading, one can maintain a comfort zone indoors as well as sort out the problem of weather
outside (Kulkarni et al., 2024). Other major cities in Nigeria, Portharcourt, Onitsha, face the
same problem as Asaba. Due to their rapid growth, they face unplanned areas, lack of proper
infrastructure, making the problem of floods and heatwaves more severe. A study revealed
that trees and surfaces that can absorb water could help in reducing the effects of heat in the
major areas of Asaba as well as sort out the problem of rainwater. This aligns with planning
an eco-friendly city in the context of Nigeria (Ogunde et al., 2018). Moreover, this indicates
that, in order to cope with the problem of climate change in Asaba, one should look beyond
buildings. Real-life instances from Asaba support the point that mixing traditional
architectural designs with modern technology designs an ambiance. One study (Passe &
Battaglia, 2015) reported that designing buildings with the inclusion of elements such as
courtyards and proper ventilation reduces the need for air-conditioning units. Solar energy,
still in its infancy, looks quite appealing as well (Hayat et al., 2019). Tests are being
conducted in Asaba on implementing solar water heaters and lights, although no research
work has been conducted in this context. All this indicates that implementing the usage of
green energy sources can make a lot of difference in coping with the energy problems in
Asaba. However, there isn’t much information on the efficacy of these designs in the local
climate of Asaba. Moreover, there are limited studies on human behavior in these buildings
(Janda, 2011). Delta State sources sometimes overlook the point that they should command
the usage of green architectural practices as the city expands. Therefore, the collaboration of
local bodies, designers, and inhabitants in overcoming the hurdles can be considered.

Generally, sustainable architecture in Asaba should be steeped in local climatic
conditions and socio-economic realities. Judging from the body of research available locally
on Nigeria-specific research, the way forward will be to integrate indigenous design wisdom
into contextually appropriate renewable energy technologies and urban greening (Ullah et al.,
2024). The applications of researches in the area of sustainable architecture, by the
enforcement of policies will allow the built environment of Asaba to adapt to and mitigate
climate change related impacts. This can effectively be a model for similar tropical cities
(Asaba inclusive) in Nigeria and beyond.
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6.0. conclusion and policy options

Sustainable architectural design in Asaba must adopt locally relevant climate
adaptation and mitigation strategies. These strategies must flow from an understanding of the
local climate conditions of the place. That is putting in mind that the environment of Asaba is
a tropical one. Also, such strategies must put into consideration rapid urban expansion and
socio-economic realities of Asaba and environs. This is because, while global frameworks
provide useful information and data on passive cooling, energy-efficient building envelopes
and green infrastructure, direct application without localising the applications of it, could
result in failure to address the specific environmental and cultural conditions of Asaba.

Local studies underlined the value of vernacular approaches. These approaches
included wide overhangs, use of shaded courtyards, and well-planned cross-ventilation. Also,
affordable innovations such as reflective roofing sheets and permeable pavements (that
reduce heat gain and manage stormwater) have been enumerated in the literature. These
strategies, when integrated with contemporary sustainable design principles, have been
shown in literature to improve thermal comfort, reduce energy demand and limit greenhouse
gases (GHGs) emissions, particularly in low- and medium-income housing in cities of
developing countries (Asaba inclusive).

Policy responses should therefore focus on revising the planning codes applicable in
Asaba. This should include as prerequisites to building and construction passive design
elements and enforce material performance standards which are suitable in humid climates.
Additionally, incentives for developers who integrate energy-efficient and water-sensitive
features in new housing estates should be initiated. There is also a need to promote showcase
cost-effective building prototypes. These buildings should be climate-responsive designs that
adapted locally sourced materials. This will foster public acceptance and initiate replication.
Furthermore, embedding sustainable design training in the Delta State Ministry of Housing
programs for developers will help ensure that climate adaptation principles are mainstreamed
into practice. This will create an urban environment in Asaba that is both resilient and
environmentally sustainable.

7.0. References

Abdulateef, M. F., & Al-Alwan, H. A. (2022). The effectiveness of urban green infrastructure
in reducing surface urban heat island. Ain Shams Engineering Journal, 13(1),
101526.

Abubakar, I. R., Onyebueke, V. U., Lawanson, T., Barau, A. S., & Bununu, Y. A. (2025).
Urban planning strategies for addressing climate change in Lagos megacity,
Nigeria. Land Use Policy, 153, 107524,

Abubakar, R. (2024). Vertical Greening and its Implementation in the Semi-Arid Region of
Northern Nigeria (Doctoral dissertation, University of Salford (United Kingdom)).

Adekomaya, O., & Majozi, T. (2022). Promoting natural cycle and environmental resilience:
a pathway toward sustainable development. South African Journal of Chemical
Engineering, 42, 229-240.

212



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

Agbogidi, O. M. (2011). A survey of the economically valued forest plant species at the
proposed site for airport in Asaba, Delta State, Nigeria. Agriculture and Biology
Journal of North America, 2(1), 143-149.

Ahmadizadeh, M., Heidari, M., Thangavel, S., Khashehchi, M., Rahmanivahid, P., Singh, V.
P., & Kumar, A. (2024). Development of new materials for sustainable buildings.
In Sustainable technologies for energy efficient buildings (pp. 30-48). CRC Press.

Ahmed, A., Akaateba, M. A., & Akanbang, B. A. (Eds.). (2025). Urban Planning Challenges
and Innovations in Sub-Saharan Africa. Taylor & Francis.

Ajirotutu, R. O., Adeyemi, A. B., Ifechukwu, G. O., lwuanyanwu, O., Ohakawa, T. C., &
Garba, B. M. P. (2024). Designing policy frameworks for the future:
Conceptualizing the integration of green infrastructure into urban
development. Journal of Urban Development Studies, 2.

Akinola, A. O., Opoko, A. P., Ibem, E. O., Okagbue, H. I., & Afolabi, A. O. (2020). Climate
change adaptation and mitigation strategies in Lagos, Nigeria: built environment
professionals’ perspective. Int. J. Eng. Adv. Technol, 9(3), 1273-1282.

Alegbe, M., Mtaver, G., Kalu, J., & Chukwuemeka, L. (2025). Future-ready buildings:
Nigeria's  transition to  low-carbon, climate-responsive  housing. Acta
Structilia, 32(1), 91-143.

Ali, B. M., & Akkas, M. (2023). The green cooling factor: Eco-innovative heating,
ventilation, and air conditioning solutions in building design. Applied
Sciences, 14(1), 195.

Aliamin, Y. (2021). Pathways toward sustainable architecture: Green architecture and
circular built environment. In IOP Conference Series: Earth and Environmental
Science (Vol. 794, No. 1, p. 012155). IOP Publishing.

Almeida, A. P., Liberalesso, T., Silva, C. M., & Sousa, V. (2023). Combining green roofs and
rainwater harvesting systems in university buildings under different climate
conditions. Science of the Total Environment, 887, 163719.

Al-Shamkhee, D., Al-Aasam, A. B., Al-Waeli, A. H., Abusaibaa, G. Y., & Moria, H. (2022).
Passive cooling techniques for ventilation: an updated review. Renewable Energy
and Environmental Sustainability, 7, 23.

Amasuomo, T. (2021). Barriers to the adoption of environmentally sustainable design
methods in residential buildings. The architects’ and building owners’ perspectives
in four Nigerian states (Doctoral dissertation, Open Access Te Herenga Waka-
Victoria University of Wellington).

Anh, D. B. H., Chi, D. T. P., & Phung, T. M. (2021). The Impact of Climate Change on
Sustainable Architecture in Smart Cities.”. International Journal Multidisciplinary
Research and Growth Evaluation, 2(4), 99-102.

213



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

Awolesi, O. (2025). The Operational Performance of Buildings in a Humid Subtropical
Climate: Insights from Empirical Data and Assessment Models. LSU Master's
Theses. 6180. https://repository.lsu.edu/gradschool_theses/6180

Ayeni, A. O., Aborisade, A. G., Aiyegbajeje, F. O., & Soneye, A. S. O. (2025). The dynamics
of peri-urban expansion in sub-saharan africa: implications for sustainable
development in Nigeria and Ghana. Discover Sustainability, 6(1), 290.

Azagbaesuweli, M. J., Umoh, B. D., & Ogboi, K. C. (2025). Urban Built Environment and
Flood Susceptibility in Cities in The Niger Delta Region, Nigeria: A Case Study of
Asaba. Journal of the Nigerian Institute of Town Planners, 30(1), 57-74.

Baraj, B., Mishra, M., Sudarsan, D., da Silva, R. M., & Santos, C. A. G. (2024). Climate
change and resilience, adaptation, and sustainability of agriculture in India: A
bibliometric review. Heliyon, 10(8).

Barasa, B. (2018). Increased incidences, intensity and scope of disasters: Manifestation of
unsustainable development practices. Environment Pollution and Climate
Change, 2(2), 1-9.

Barbhuiya, S., Qureshi, T., & Das, B. B. (2025). Advancing sustainable pavements: a review
of low-carbon construction materials and practices. Discover Concrete and
Cement, 1(1), 19.

Bourbia, S., Kazeoui, H., & Belarbi, R. (2023). A review on recent research on bio-based
building materials and their applications. Materials for Renewable and Sustainable
Energy, 12(2), 117-139.

Butt, A. N., & Dimitrijevi¢, B. (2022). Multidisciplinary and transdisciplinary collaboration
in nature-based design of sustainable architecture and
urbanism. Sustainability, 14(16), 10339.

Chandel, S. S., Sharma, V., & Marwah, B. M. (2016). Review of energy efficient features in
vernacular architecture for improving indoor thermal comfort conditions. Renewable
and Sustainable Energy Reviews, 65, 459-477.

Chukwudi, D. O., Francis, O. U., Famous, O., Onyeayana, W. V., & Adekunle, O. (2025).
Monthly Variability of Selected Weather Elements in the Portharcourt Urban
Enclaves, Rivers State, Nigeria from 2010 to 2020. American Journal of Climate
Change, 14(1), 61-74.

Circo, C. J. (2007). Using mandates and incentives to promote sustainable construction and
green building projects in the private sector: a call for more state land use policy
initiatives. Penn St. L. Rev., 112, 731.

Cosentino, L., Fernandes, J., & Mateus, R. (2024). Fast-growing bio-based construction
materials as an approach to accelerate united nations sustainable development
goals. Applied Sciences, 14(11), 4850.

Dabaieh, M. (2022). Circular Design for Zero Emission Architecture and Building Practice:
It is the Green Way Or the Highway. Elsevier.

214


https://repository.lsu.edu/gradschool_theses/6180

DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

Dawaye, I. T., & Enwin, A. D. (2021). Assessment of Residential Buildings Condition in
Government  Built Housing Estates of Port Harcourt Municipality,
Nigeria. International Journal of Social Science and Human Research, 4(11).

De Cristo, E., Evangelisti, L., Barbaro, L., De Lieto Vollaro, R., & Asdrubali, F. (2025). A
Systematic Review of Green Roofs’ Thermal and Energy Performance in the
Mediterranean Region. Energies, 18(10), 2517.

Dissanayake, D. M. S. L. B., Morimoto, T., Murayama, Y., Ranagalage, M., & Handayani, H.
H. (2018). Impact of urban surface characteristics and socio-economic variables on
the spatial variation of land surface temperature in Lagos City,
Nigeria. Sustainability, 11(1), 25.

Donovan, E. (2020, November). Explaining sustainable architecture. In IOP Conference
Series: Earth and Environmental Science (Vol. 588, No. 3, p. 032086). IOP
Publishing.

Ece-Kaya, B., & Erbas, I. (2024). The relationship between urban transformation and
sustainability: a bibliometric analysis and exploring existing trends. Journal of Asian
Architecture and Building Engineering, 23(5), 1756-1775.

Einecker, R., & Kirby, A. (2020). Climate change: a bibliometric study of adaptation,
mitigation and resilience. Sustainability, 12(17), 6935.

Eyetan, T. E., & Dibosa, F. C. (2025). Population characteristics and migration patterns in
Asaba. Journal of Management and Social Science Research, 6(1), 30-38.

Eyetan, T., & Ozabor, F. (2021). Oil spills deposits effect on soil physicochemical properties
in Port Harcourt metropolis: Implication for agricultural planning. Journal of
Management and Social Science Research, 2(1/2), 45-58.

Famous, O. (2024). Water caused diseases prevalence resulting from Septic Contamination of
Hand-Dug Wells in Ughelli, Delta State, Nigeria. Lapai International Journal of
Management and Social Sciences, 16(1), 1-17.

Famous, O., & Adekunle, O. (2020). The role of government and private partnership in
eradicating street waste dumps in Port Harcourt. International Journal of
Environmental Protection and Policy, 8, 31-35.

Fenner, A. E., Kibert, C. J., Woo, J., Morque, S., Razkenari, M., Hakim, H., & Lu, X. (2018).
The carbon footprint of buildings: A review of methodologies and
applications. Renewable and Sustainable Energy Reviews, 94, 1142-1152.

Glanz, K., Handy, S. L., Henderson, K. E., Slater, S. J., Davis, E. L., & Powell, L. M. (2016).
Built environment assessment: multidisciplinary perspectives. SSM-Population
Health, 2, 24-31.

Godspower, 1., Tsaro, K. M. B., & Famous, O. (2023). Spatial Assessment of the Perception
of Environmental Pollution in Rivers State. Journal of Geoscience and Environment
Protection, 11(10), 10-20.

215



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

Gunjyal, N., Rani, S., Asgari Lajayer, B., Senapathi, V., & Astatkie, T. (2023). A review of
the effects of environmental hazards on humans, their remediation for sustainable
development, and  risk  assessment. Environmental ~ Monitoring  and
Assessment, 195(6), 795.

Haddaway, N. R., Grainger, M. J., & Gray, C. T. (2022). Citationchaser: A tool for
transparent and efficient forward and backward citation chasing in systematic
searching. Research synthesis methods, 13(4), 533-545.

Hambrecht, E., Tolhurst, R., & Whittaker, L. (2022). Climate change and health in informal
settlements: a narrative review of the health impacts of extreme weather
events. Environment & Urbanization, 34(1), 122-150.

Hayat, M. B., Ali, D., Monyake, K. C., Alagha, L., & Ahmed, N. (2019). Solar energy—A
look into power generation, challenges, and a solar-powered future. International
journal of energy research, 43(3), 1049-1067.

Howarth, C., & Brooks, K. (2017). Decision-making and building resilience to nexus shocks
locally: Exploring flooding and heatwaves in the UK. Sustainability, 9(5), 838.

Hulathdoowage, N. D., Karunasena, G., Udawatta, N., & Liu, C. (2024). Reviewing the
contribution  of  retrofitting  for  climate  resilience in  residential
buildings. International Journal of Disaster Resilience in the Built
Environment, 15(3), 324-340.

Isiaka, A. S., Maina, J. J., Salihu, M. M., & Saliu, O. H. (2023). Incorporating Principles of
Adaptability in Spatial Configuration to Enhance Spatial Requirement in the Design
of General Hospital Suleja, Niger State. In Book of Proceedings.

Isiwele, A. J., Adamolekun, M. O., & Noah, A. G. (2018). Climate change and the built
environment perspective of climate change, a case study of Asaba. African Scholar
Journal of Environmental Design and Construction Management, 7(3).

Iwaro, J., & Mwasha, A. (2010). A review of building energy regulation and policy for
energy conservation in developing countries. Energy Policy, 38(12), 7744-7755.

Jain, A., & Babu, K. A. (2024). An Examination of cutting-edge design and construction
methods concerning green architecture and renewable energy efficiency for tier-ii
cities of India. Archives for Technical Sciences, 31(2), 57-69.

Janda, K. B. (2011). Buildings don't use energy: people do. Architectural science
review, 54(1), 15-22.

Javadinejad, S., Dara, R., & Jafary, F. (2019). Taking urgent actions to combat climate
change impacts. Annals of Geographical Studies, 2(4), 1-13.

Joseph, P., & Tretsiakova-McNally, S. (2010). Sustainable non-metallic building
materials. Sustainability, 2(2), 400-427.

Kaldeh, S. N., Yousefi, H., Abdoos, M., Shirazi, M. A., & Noorollahi, Y. (2025). Mapping
thermal energy storage research in buildings (2020-2025): a bibliometric analysis of

216



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

trends, themes, and global collaboration. Energy Conversion and Management: X,
101345.

Kulkarni, P., Pradeep, B., Yusuf, R., Alexander, H., & ElSayed, H. (2024). Enhancing
occupant comfort and building sustainability: lessons from an internet of things-
based study on centrally controlled indoor Shared spaces in Hot Climatic
conditions. Sensors, 24(5), 1406.

Lam, W., Ruiz, M., & Srinivasan, P. (1999). Automatic text categorization and its application
to text retrieval. IEEE Transactions on Knowledge and Data engineering, 11(6),
865-879.

Latha, P. K., Darshana, Y., & Venugopal, V. (2015). Role of building material in thermal
comfort in tropical climates—A review. Journal of Building Engineering, 3, 104-113.

Lechner, N. (2014). Heating, cooling, lighting: Sustainable design methods for architects.
John wiley & sons.

Lehmann, S. (2013). Sustainable building design and systems integration: combining energy
efficiency with material efficiency. In Designing for Zero Waste (pp. 209-246).
Routledge.

Leisure, J. L. (2021). Instant Communities, Machines for Living: Danchi Apartments and the
Production of Public Housing in Postwar Japan. University of California, Los
Angeles.

Li, R., Shari, Z., & Ab Kadir, M. Z. A. (2025). A review on multi-objective optimization of
building performance-Insights from bibliometric analysis. Heliyon, 11(4).

Li, Y., Rong, Y., Ahmad, U. M., Wang, X., Zuo, J., & Mao, G. (2021). A comprehensive
review on green buildings research: bibliometric analysis during 1998-
2018. Environmental Science and Pollution Research, 28(34), 46196-46214.

Loo, S. H,, Lim, P. I, & Lim, B. H. (2021, October). Passive design of buildings: A review
of configuration features for natural ventilation and daylighting. In Journal of
Physics: Conference Series (Vol. 2053, No. 1, p. 012009). IOP Publishing.

Marvuglia, A., Havinga, L., Heidrich, O., Fonseca, J., Gaitani, N., & Reckien, D. (2020).
Advances and challenges in assessing urban sustainability: an advanced bibliometric
review. Renewable and Sustainable Energy Reviews, 124, 109788.

Mba, E. J., Okeke, F. O., Igwe, A. E., Ozigbo, C. A., Oforji, P. I., & Ozigbo, I. W. (2024).
Evolving trends and challenges in sustainable architectural design; a practice
perspective. Heliyon, 10(20).

McCormick, K., Anderberg, S., Coenen, L., & Neij, L. (2013). Advancing sustainable urban
transformation. Journal of cleaner production, 50, 1-11.

Messiha, K., Thomas, N., Brayne, C., Agnello, D. M., Delfmann, L. R., Gine-Garriga, M., ...
& Downey, J. (2025). Grey literature scoping review: a synthesis of the application
of participatory methodologies in underrepresented groups at an elevated risk of
dementia. BMC Medical Research Methodology, 25(1), 122.

217



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

vvvvv

Building Strategies in Circular Cities: A Comparative Study for Two
Regions. Sustainability, 17(8), 3469.

Mirrahimi, S., Mohamed, M. F., Haw, L. C., Ibrahim, N. L. N., Yusoff, W. F. M., & Aflaki,
A. (2016). The effect of building envelope on the thermal comfort and energy saving
for high-rise buildings in hot-humid climate. Renewable and Sustainable Energy
Reviews, 53, 1508-15109.

Mohammad, A. G., & Adam, M. A. (2010). The impact of vegetative cover type on runoff
and soil erosion under different land uses. Catena, 81(2), 97-103.

Momodu, S., Odufuwa, B., Okotie, S., & Tijani, T. (2012). Urban Development Challenge in
Nigeria: A Study of Compliance to Planning Standards in Asaba. Journal of
Environmental Management and Safety, 3(5), 11-11.

Ndem, P., Biose, O., Effiong, E., Udegbe, S., Ukpebor, J. E., Ifijen, I. H., & Ukpebor, E. E.
(2025). Electrochemical sensor-based assessment of CO. and CHa levels in Benin
City under extreme heat wave conditions in Nigeria. Environmental Monitoring and
Assessment, 197(8), 925.

Nwagbara, M., Ozabor, F., & Obisesan, A. (2017). Perceived Effects of Climate Variability
on Food Crop Agriculture in Uhunmwode Local Government Area of Edo State,
Nigeria. Journal of Scientific Research and Reports, 16(3), 1-8.

Nwalusi, D. M., Obi, N. I., Chendo, I. G., & Okeke, F. O. (2022, September). Climate
responsive design strategies for contemporary low-rise residential buildings in
tropical environment of Enugu, Nigeria. In IOP Conference Series: Earth and
Environmental Science (Vol. 1054, No. 1, p. 012052). IOP Publishing.

Nwaogu, C., Diagi, B. E., Ekweogu, C. V., Ajeyomi, A. S., Ejiogu, C. C., Emereibeole, E. 1.,
... & Cherubin, M. R. (2024). Soil organic carbon stocks as driven by land use in
Mato Grosso State: the Brazilian Cerrado agricultural frontier. Discover
Sustainability, 5(1), 382.

Nwaogu, C., Diagi, B. E., Onyeayana, W. V., Ozabor, F., Diagi, D. O., Ogbuagu, D. H., ... &
Cherubin, M. R. (2025). Research trend and conceptualization of low-carbon
agricultural systems for food security in Brazil and Africa: a systematic and
bibliometric analysis. Discover Sustainability, 6(1), 479.

Obaideen, K., Olabi, A. G., Al Swailmeen, Y., Shehata, N., Abdelkareem, M. A., Alami, A.
H., .. & Sayed, E. T. (2023). Solar energy: Applications, trends analysis,
bibliometric analysis and research contribution to sustainable development goals
(SDGs). Sustainability, 15(2), 1418.

Obia, A. E. (2016). Emerging Nigerian megacities and sustainable development: Case study
of Lagos and Abuja. Journal of sustainable development, 9(2), 27-42.

Ogbo, K. C. (2011). Urban Development Challenge in Nigeria: A Study of Compliance to
Planning Standards in Asaba. Journal of Environmental Management and
Safety, 2(1), 17-17.

218



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

Ogbogo, R., Ojoh, C., & Boyitie, P. O. (2025). Comparative studies of changing temperatures
on buildings structures in Asaba and Okwe. Global Journal of Earth and
Environmental Science, 10(1), 8-18.

Ogbonda, U. J. (2017). Design performance specification for school buildings in the vicinity
of gas flaring in the Niger Delta area of Nigeria. University of Salford (United
Kingdom).

Ogunde, A. O., Amos, V., Tunji-Olayeni, P., Akinbile, B., & Ogunde, A. (2018). Evaluation
of application of eco-friendly systems in buildings in Nigeria. Int. J. Civ. Eng.
Technol, 9(6), 568-576.

Ojeh, V. N., & Ozabor, F. (2013). The Impact of Weather-Related Road Traffic Congestion
on Transportation Cost in Benin City, Nigeria. Journal of Environmental Sciences
and Resource Management, 5, 130-138.

Ojo, G. G, Lottu, O. A., Ndiwe, T. C., lzuka, U., & Ehiobu, N. N. (2023). Solar energy
adaptation and efficiency across diverse Nigerian and global climates: a review of
technological advancement. Engineering Heritage Journal (GWK), 7(1), 99-107.

Okafor, S. K., Ifeanyi, T. T., & Ologwa, P. C. (2024). Commercial bank lending and MSMEs
development in Asaba. African Banking and Finance Review Journal, 12(12), 252-

265.
Okiye, S. E., Ohakawa, T. C., & Nwokediegwu, Z. S. (2023). Framework for Integrating
Passive Design Strategies in Sustainable Green Residential

Construction. International ~ Journal of  Scientific Research in  Civil
Engineering, 7(6), 17-44.

Okumagba, P. O., & Ozabor, F. (2014). The effects of socio-economic activities on River
Ethiope. Journal of Sustainable Society, 3(1), 1-6.

Okumagba, P. O., & Ozabor, F. (2016). Environmental and Social Implication of Urban Solid
Waste in Abraka, Ethiope-East Local Government Area of Delta State,
Nigeria. Journal of Social and Management Sciences, 11, 124-131.

Omer, A. M. (2008). Renewable building energy systems and passive human comfort
solutions. Renewable and sustainable energy reviews, 12(6), 1562-1587.

Omoragbon, O. M. (2023). Development of a methodology for the performance improvement
of Nigerian office buildings considering bioclimatic design perspectives (Doctoral
dissertation, Doctoral dissertation).

Onyemenam, P. I., Oghenekome, C., & EyetanT, E. (2025). Effects of Planning Laws And
Policies on The Development Of Asaba Metropolitan Region in Delta State,
Nigeria. Journal of the Nigerian Institute of Town Planners, 30(1), 75-90.

Ozabor, F. (2014). Analysis of rainfall regimes in Nigeria. Unpublished M. Sc dissertation
submitted to the department of geography and environmental management.

219



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

Ozabor,

Ozabor,

Ozabor,

Ozabor,

Ozabor,

Ozabor,

Ozabor,

Ozabor,

Ozabor,

Ozabor,

F., & Ajukwu, G. A. (2023). A comparative assessment of thermal comfort in
residential buildings in Asaba and Igbuzor in Delta State. Coou African Journal of
Environmental Research, 4(2), 130-150.

F., & Ajukwu, G. A. (2023). Thermal Comfort Perception in Asaba, Delta State,
Nigeria. Nigerian Geographical Journal, 17(1).

F., & Nwagbara, M. O. (2018). Identifying Climate Change Signals from
Downscaled Temperature Data in Umuahia Metropolis, Abia State, Nigeria.J
Climatol Weather Forecasting, 6(215), 2.

F., & Obaro, H. N. (2016). Health effects of poor waste management in Nigeria: A
case study of Abraka in Delta State. International Journal of Environment and
Waste Management, 18(3), 195-204.

F., & Obisesan, A. (2015). Gas flaring: impacts on temperature, agriculture and the
people of Ebedei in Delta State Nigeria. Journal of sustainable society, 4(2), 5-12.

F., & Wodu, D. P. E. (2016). Impact of flooding on wheel shafts and wheel bearings
in Abraka, and way forward.Journal of Geoscience and Environment
Protection, 4(07), 124.

F., Chukwurah, A., & Emetulu, V. (2024). Air Pollution Load Assessment In The
Residential Land-Use Types In Asaba, Delta State, Nigeria. coou African Journal of
Environmental Research, 5(2), 31-48.

F., Onyemenam, P. ., Wekpe, V. O., & Obisesan, A. (2024). Determinants of
housing demands and residential rent costs in an emerging city in Southern
Nigeria. Urban Governance, 4(3), 232-244.

F., Umole, I. M., Wekpe, V. O., Ajukwu, G. O., Kpang, M. B. T., & Obisesan, A.
(2025). Spatial Assessment of Housing Affordability Problems and Marketing
Policy Improvement for Effective Housing Delivery in Asaba Metropolis, Southern
Nigeria. Journal of Building Construction and Planning Research, 13(2), 25-54.

F., Wekpe, V. O., Tega, E., & Ojoh, C. (2024). Spatial assessment of pollutants
concentration in air and soils impacted by industrial wastes in lagos state,
Nigeria. Environmental Research Communications, 6(6), 065013.

Partzsch, L. (2009). Smart regulation for water innovation—-the case of decentralized

rainwater technology. Journal of Cleaner Production, 17(11), 985-991.

Passe, U., & Battaglia, F. (2015). Designing spaces for natural ventilation: an architect's

guide. Routledge.

Pefialoza, D., Erlandsson, M., & Falk, A. (2016). Exploring the climate impact effects of

increased use of bio-based materials in buildings. Construction and Building
Materials, 125, 219-226.

Penev, L., Mietchen, D., Chavan, V. S., Hagedorn, G., Smith, V. S., Shotton, D., ... &

Edmunds, S. C. (2017). Strategies and guidelines for scholarly publishing of
biodiversity data. Research Ideas and Outcomes, 3, e12431.

220



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

Poulsen, M., Lauring, M., & Brunsgaard, C. (2020). A review of climate change adaptive
measures in architecture within temperate climate zones. Journal of Green
Building, 15(2), 113-130.

Raja, P., Murugan, V., Ravichandran, S., Behera, L., Mensah, R. A., Mani, S., ... & Das, O.
(2023). A review of sustainable bio-based insulation materials for energy-efficient
buildings. Macromolecular Materials and Engineering, 308(10), 2300086.

Rana, K. (2025). Sustainable Housing as a Social Determinant of Health and
Wellbeing. Sustainability, 17(16), 7519.

Rezvani, S. M., de Almeida, N. M., & Falcdo, M. J. (2023). Climate adaptation measures for
enhancing urban resilience. Buildings, 13(9), 2163.

Riffat, S., Ahmad, M. 1., & Shakir, A. (2024). Eco-cities: sustainable urban living.
In Sustainable Energy Technologies and Low Carbon Buildings (pp. 259-309).
Cham: Springer Nature Switzerland.

Ritchie, A., & Thomas, R. (Eds.). (2013). Sustainable urban design: an environmental
approach. Taylor & Francis.

Roseland, M. (2000). Sustainable community development: integrating environmental,
economic, and social objectives. Progress in planning, 54(2), 73-132.

Sanagustin-Fons, V., Stavrou, P., Mosefie-Fierro, J. A., Escario Sierra, F., Castrolla, G.,
Rocha, C., & Bazco Nogueras, E. (2025). Cultural Heritage Architecture and
Climate Adaptation: A Socio-Environmental Analysis of Sustainable Building
Techniques. Land, 14(5), 1022.

Sheppard, S. R., Shaw, A., Flanders, D., Burch, S., Wiek, A., Carmichael, J., ... & Cohen, S.
(2011). Future visioning of local climate change: A framework for community
engagement and planning with scenarios and visualisation. Futures, 43(4), 400-412.

Sheweka, S. M., & Mohamed, N. M. (2012). Green facades as a new sustainable approach
towards climate change. Energy Procedia, 18, 507-520.

Shi, Y., & Liu, X. (2019). Research on the literature of green building based on the Web of
Science: A scientometric analysis in CiteSpace (2002-2018). Sustainability, 11(13),
3716.

Sijakovic, M., & Peric, A. (2021). Sustainable architectural design: towards climate change
mitigation. Archnet-1JAR: International Journal of Architectural Research, 15(2),
385-400.

Simpeh, E. K., Adade, N. A. S., Pim-Wusu, M., Mensah, H., Asante-Antwi, A. S., & Aazore,

F. K. (2024). Assessing homeowners’ awareness of green technologies in residential
housing development: evidence from Ghana. Technological Sustainability, 3(4),
449-473.

Smets, P., & van Lindert, P. (2016). Sustainable housing and the urban poor. International
Journal of Urban Sustainable Development, 8(1), 1-9.

221



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

Stephen, S., & Aigbavboa, C. (2025). Enhancing academia—industry partnerships for
sustainable building: a change framework for research and innovation integration in
Sub-Saharan Africa. Sustainability, 17(9), 3863.

Streimikiene, D., Kyriakopoulos, G. L., Slusarczyk, B., & Stankuniene, G. (2024). Policies
and measures for energy efficiency improvement at households: A bibliometric
analysis. International Journal of Renewable Energy Development., 13(1), 31-51.

Thirunavukkarasu, A., Nithya, R., Sivashankar, R., & Sathya, A. B. (2018). Bio-based
building materials for a green and sustainable environment. Bioprocess engineering
for a green environment, 47-65.

Toroxel, J. L., & Silva, S. M. (2024). A review of passive solar heating and cooling
technologies based on bioclimatic and vernacular architecture. Energies, 17(5),
1006.

Tushar, Q., Zhang, G., Navaratnam, S., Bhuiyan, M. A., Hou, L., & Giustozzi, F. (2023). A
Review of Evaluative Measures of Carbon-Neutral Buildings: The Bibliometric and
Science Mapping Analysis towards Sustainability. Sustainability, 15(20), 14861.

Ullah, H., Zhang, H., Ye, H., Ali, I., & Cong, M. (2024). Research on low-carbon design and
energy efficiency by harnessing indigenous resources through BIM-Ecotect analysis
in hot climates. Sustainability, 16(14), 6057.

Unegbu, H. C. O., Yawas, D. S., Dan-asabe, B., & Alabi, A. A. (2025). Advancing
Sustainable Construction in Nigeria: A Critical Review of Progress, Challenges, and
Future Direction. Jurnal Pengabdian KOLABORATIF, 3(2), 1-16.

Unegbu, H. C., Yawas, D. S., Dan-asabe, B., & Alabi, A. A. (2024). Climate resilience in
Nigerian construction: A systematic review of strategies and outcomes. Journal of
Sustainable Construction, 4(1), 60-76.

Ushurhe, O., Famous, O., Gunn, E. O., & Ladebi, S. O. M. (2024). Lead, Zinc and Iron
Pollutants Load Assessment in Selected Rivers in Southern Nigeria: Implications for
Domestic Uses. Journal of Water Resource and Protection, 16(1), 58-82.

Ushurhe, O., Ozabor, F., Onyeayana, W. V., Adekunle, O., Christabel, I. C., & Chike, D. F.
(2024). Seasonal Sodium Percentage (% NA), Absorption Ratio (SAR) and
Irrigation Water Quality Index (IWQI) Determination for Irrigation Purposes Along
River Ethiope, Southern Nigeria. Journal of Water Resource and Protection, 16(7),
523-537.

Vawa, J. Y., Manga, P. M., Garta, N. S., & Oyaimere, U. O. (2025). Designing Sustainable
Futures: The Role of Architecture in Combating Global Warming in Nigeria,(Paper
Review). Dutse Journal of Pure and Applied Sciences, 11(1b), 149-158.

Wang, G., Luo, T., Luo, H., Liu, R., Liu, Y., & Liu, Z. (2024). A comprehensive review of
building lifecycle carbon emissions and reduction approaches. City and Built
Environment, 2(1), 12.

222



DOU JOURNAL OF ENVIRONMENTAL SCIENCES VOLUME 1, NUMBER 1, DEC. 2025.

THE JOURNAL OF FACULTY OF ENVIRONMENTAL SCIENCES, DENNIS OSADEBAY UNIVERSITY, ASABA, NIGERIA

Wang, M., Feng, S., Ikram, R. M. A., Chen, T., Sun, C., Chen, B., ... & Li, J. (2023).
Assessing the performance and challenges of low-impact development under climate
change: A bibliometric review. Sustainability, 15(18), 13616.

Weli, V. E., & Famous, O. (2018). Clean Energy as a Compelling Measure in Achieving
Lower Temperature: Evidence from Downscaled Temperatures of two Niger Delta
Cities Nigeria. Journal of Climatology & Weather Forecasting, 6.

Weli, V. E., Nwagbara, M. O., & Ozabor, F. (2017). The minimum and maximum
temperature forecast using statistical downscaling techniques for Port-Harcourt
metropolis, Nigeria. Atmospheric and Climate Sciences, 7(4), 424-435.

Yang, F., Lau, S. S., & Qian, F. (2011). Thermal comfort effects of urban design strategies in
high-rise urban environments in a sub-tropical climate. Architectural Science
Review, 54(4), 285-304.

Yoon, J. H., & Arshid, S. R. (2025). Technology-enabled carbon emissions regulations for
achieving net zero carbon built environment: a comprehensive framework. Carbon
Management, 16(1), 2499090.

Younger, M., Morrow-Almeida, H. R., Vindigni, S. M., & Dannenberg, A. L. (2008). The
built environment, climate change, and health: opportunities for co-
benefits. American journal of preventive medicine, 35(5), 517-526.

Yusuf, D. H. (2021). Integration of eco-friendly design principles in the design of mixed-use
building, abuja, nigeria (Doctoral dissertation).

Zeng, X, Yu, Y., Yang, S, Lv, Y., & Sarker, M. N. I. (2022). Urban resilience for urban
sustainability: Concepts, dimensions, and perspectives. Sustainability, 14(5), 2481.

Zhang, X., & Li, H. (2018). Urban resilience and urban sustainability: What we know and
what do not know?. Cities, 72, 141-148.

223



