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Abstract  

 
This research examines the interaction of urbanization and climate change, 
emphasizing in many respects how uncontrolled urbanization compromises 
human welfare and environmental sustainability. Cities are major sources of 
local climatic events and greenhouse pollutants as they consume natural 
resources in their development. Based on numerous studies, this study provides 
a meta-analysis of patterns of urbanization and their link with climate change 
indicators. The discussion reveals how urbanization not only aggravates 
climate change but also presents unique opportunities and challenges for 
sustainable development. It asserts that cities have to find inventive ways to 
mitigate the negative environmental consequences of urbanization. Improving 
green infrastructure, sustainable transportation systems, and employing 
innovative urban design approaches are other important strategies under 
debate. Moreover, the study helps to establish the emerging best practices and 
the policy frameworks, protocols, standard operating procedures, and other 
resources valuable for urban planners, lawmakers, and stakeholders to 
promote sustainability in cities. This paper seeks to provide some workable 
suggestions for decision makers as well as to motivate team efforts to address 
the challenges urbanization poses with climate change. The report emphasized 
the importance of cooperative approaches to balance ecological preservation 
with metropolitan development. It promotes a 'life-over-growth' paradigm shift 
in urban planning and development to offer a sustainable future for urban 
people under changing temperatures. This addition by so doing builds the 
current body of work, discussion, and practices on sustainable urbanization 
which altogether is critical to create resilient cities for the next generations 
which can withstand and navigate the climate and environmental challenges of 
tomorrow. 
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1. Introduction  

Undoubtedly the most stunning global phenomenon of the twenty-first century, 
urbanization has significant impacts for environmental dynamics including not so much 
climate change. By 2024 and about 70% by 2050, projected estimates suggest that over 
56% of the world's population would reside in metropolitan areas (United Nations, 
2022). Along with dangers posed by climate change, such rapid urbanization presents 
opportunities and economic development. Increased greenhouse gas (GHG) emissions 
resulting from urban growth are among the evident consequences for climate change. 
Cities by themselves account for almost 70%–80% of worldwide carbon dioxide (CO₂) 
emissions based on focused energy consumption, industrial activities, and large-scale 
transportation networks (IPCC, 2023). Using fossil fuels to meet energy demands 
further significantly affects climate change. It also results in deforestation and habitat 
loss along with the Urban Heat Island (UHI) effect which increases temperature in 
relation to nearby, rural sites (EPA, 2023). This poor air quality increases urban health 
problems and increases energy need to chill buildings. Great impervious surfaces in the 
shape of roadways and buildings cause storm water runoff that compounds flooding and 
water pollution hence exacerbated by climate change. Though urbanization has its 
drawbacks, metropolitan areas present possibilities for reducing climate change. Urban 
areas can generate economies of scale that lead to lower per capita emissions by 
integrating public transit networks with infrastructure (Newman &amp; Kenworthy, 
1999). Thus, cities that promote green buildings and environmentally friendly public 
transportation can dramatically reduce their carbon footprint. Many cities particularly 
in the Global South are instead looking for unsustainable forms of urbanization with 
informal settlements and a lack of public transportation and fossil fuel reliance (UN-
Habitat, 2020). These same circumstances exacerbate environmental damages and 
impair the capacity to adapt to and build resiliency against climate change. Moreover, 
socioeconomic factors help to clarify the relationship between expanding urban regions 
and climate change. Limited access to infrastructure, financial means, and other forms 
of coping with climate driven hazards (World Bank, 2010) makes vulnerable populations 
living in urban areas most often bear the most consequences of climate change. Such 
disparities highlight the necessity of inclusive urban design that takes into account the 
needs of all people, especially those cut off from society. Urbanization and climate 
change: a connection in global environment and climate change talks, the difficult 
interplay between daily expanding urban regions and climate change has received 
significant attention. Large international sites today understand that urban footprints 
worsen the already bad condition of the environment and climate circumstances global, 
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Data related to trends in urbanization, changing demographic patterns, and economic 
growth reveal globally the dynamics of these topics Asia and Africa see most intensity of 
this phenomenon. Take China for instance; its recognition as worldwide economic 
engines (Yang & Shen, 2018) have resulted in great urbanization in large parts of its 
urban agglomerations such the Peril River Delta and Yangtze River Delta over the last 
30 years. Fast urbanization of countries like Nigeria and Kenya United Nations, 2018) 
is driven by natural population growth and rural-to-urban migration India is also 
projected to have an urban population of 600 million by 2031 (Gupta & Khan, 2020), as 
it undergoes fast urbanization. Generally speaking, India's urbanisation has been 
unplanned, hence straining a dispersed urban spread and generating shanties or slums. 
Among the unapproved urban settlements, Dharavi in Mumbai which Patel (2017), Roy 
& Alsayed (2019) claim is one of the largest slums in Asia has seen significant urban 
development and tendency of urban spread in the Delhi-NCR region. Local temperatures 
vary significantly as urbanization alters their surroundings; cities typically 2-3 °C hotter 
than surrounding regions, with the greatest temperature difference observed at night 
and in winter months. Building/road surface materials and their morphology 
interactively alter urban climate, together with a variety of activities, which places city 
residents in more susceptible positions in view of approaching environmental changes 
and thus brings city to the forefront of minimizing climate change and adaptation 
initiatives. Urbanization has gotten few forecasts in climate model projections, as the 
most recent Intergovernmental Panel on Climate Change (IPCC) report stresses. Noted 
is also that earlier research efforts (Grimmond et al., 2015) had failed to cover 
differences between urban and rural climate change rates. It also affects the urban heat 
island (UHI) phenomenon, in which released waste heat modifies land surfaces and 
makes cities warmer than adjacent rural region. According to McCarthy et al. (2010), 
the regions of fast urban expansion are projected to significantly increase urban heat 
island (UHI) effect, therefore producing excess heat and extreme events exacerbating 
the effects of climate change on urban residents and infrastructure. Along with 
urbanization, per capita income growth drives emissions up as a result of rising 
consumption and energy use. Cities also create new ideas and technology which, if not 
restrained with carbon mitigation measures, would increase carbon emissions into the 
atmosphere. Not controlling carbon emissions implies that general urban expansion 
increases greenhouse gas (GHG) emissions and aggravates issues with worldwide 
climate change (Kahn, 2009). As stressed in the most recent Intergovernmental Panel on 
Climate Change report, Manoli et al., (2019) notes that urbanisation to great extent 
have been disregarded in climate change studies and model projections. It underlines 
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the need of considering variations in climate change over urban and rural areas, 
something earlier studies have mostly neglected.  

The aim of this review study is to examine the interactions between urbanization and 
climate change, with a focus on the impacts and pathways forward, using Nigeria as a 
case study. The study seeks to provide a comprehensive understanding of the complex 
relationships between urbanization, climate change, and sustainable development, and 
to identify strategies for mitigating the negative impacts of climate change in urban 
areas. 

2. Effects of urbanization driving climate change 

Urbanization is a major cause of climate change since it affects land use, 
greenhouse gas emissions, and local climate systems. These modifications profoundly 
affect infrastructure, human health, society, socioeconomic conditions, and the 
environment as well. The next discussion focuses on urbanism pushing climate change 
and its consequences. These changes have great consequences for human health, 
economic stability, social equity as well as disproportionately influencing marginal 
groups.  

Udoinyang (2025) assesses River State's coastal communities’ economic effects of 
climate change. Using a mixed-methods approach, the study combined qualitative and 
census data collection and analysis methods. Although the quantitative data was derived 
from a survey of eight hundred (800), the qualitative data was gathered through in-depth 
interviews with twenty (20) key informants. The studies show that among other things, 
coastal regions of Rivers State suffer from climate change's significant economic 
consequences include job loss, infrastructure damage, and greater poverty and 
disparity. The research finds that among the factors worsening the economic impact of 
climate change are insufficient infrastructure, limited access to credit, and restricted 
social services. Despite these challenges, coastal towns in Rivers State are employing 
various diversifying of livelihoods, migration and relocation, and climate-resilient crops 
among other coping means. Policymakers ought to develop and implement policies to 
help coastal towns adapt and be resilient to climate change, including funding 
infrastructure resistant to climate change, providing social services, access to credit and 
promotion of sustainable livelihoods, research finds.  

In Nigeria, Udoinyang (2025) studied the economic effects of climate change on 
agriculture, human health, water resources, and biodiversity. The study included both 
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primary and secondary information. Estimated at 140,003,542, the main data was from 
Nigeria Population Commission (NPC) census 2006. Using Yamane formula, a sample 
size of 400 was distributed among farmers; traders; economist etc. all chosen as the 
respondents of the study 306 sample size returned. Using Statistical Package for Social 
Science (SPSS) and Cronbach alpha reliability index of 0.80, the validity of the research 
instrument was ascertained and its reliability was established, therefore confirming the 
research instrument's suitability for the study. While research hypotheses were tested 
using Pearson correlation at 0.05 level of statistical significance, 5 Likert scale were 
used to answer the research questions using a criterion mean of 3.0. Findings from the 
study show that climate change lead to heat-related illnesses and mortality, alterations 
in rainfall patterns that lead to droughts and floods, erosion, flooding, loss of 
biodiversity, reduction in water quality, water-borne diseases, desertification, damage to 
infrastructure, reduction in water scarcity, food insecurity, energy scarcity, increase in 
emigration, socio-political and economic instability that affect economic growth in 
Nigeria. The research came to an end and suggested that Nigeria's governments and 
policy makers should invest more in climate change adaptation strategies, encourage 
climate-resilient agriculture practices, enhance disaster Risk Reduction and 
Management, and also create and execute a thorough climate change policy that would 
mitigate climate change impact in Nigeria.  

Li (2024) argues that reducing urban carbon emissions will rely on the use of green 
building construction standards, enhanced energy efficiency, and emphasis on 
renewable energy sources. Moreover, the creation of bicycle-friendly infrastructure and 
the expansion of public transit networks will help to lessen dependence on fossil fuel-
powered cars. Preservation of natural habitats will help cities to absorb carbon 
emissions and support biodiversity protection, hence helping to achieve long-term 
sustainability for the economy, environment, and society.  

According to Debnath et al. (2023), extreme climate change caused by heat waves 
over 29 years (1990–2019) impacts the health and productivity of people in ten South 
Asian megacities. Cities such New Delhi, Mumbai, Kolkata, Ahmedabad, Chennai, 
Dhaka, and Chittagong are experiencing increasing time of exposure to "danger" levels 
of hyperthermia, which may result in debilitating health effects such as heat cramps, 
exhaustion, and stroke, it notes. The research notes a notable increase (compared to 
2011) in the negative heat stress level experienced in relation to job demands, hence 
work hours lost for vulnerable groups under different work intensity scenarios. Having 
an average 0.25 to 240-hour cut in yearly work hours, extreme heat events can decrease 
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a country's productivity, income, and GDP, therefore impeding efforts to meet the 
Sustainable Development Goals (SDGs).  

Tiwari et al. (2023) demonstrate how climate change brought on by urbanization 
affects general well-being adversely. In underdeveloped countries like India, where 
administration is relaxed, these problems get even worse. Rising urbanization makes it 
necessary to have new laws and methods sensitive to climate change in order to promote 
resilient urban communities with higher quality of life. From local to worldwide levels, 
urban land-use change can influence biogeochemical carbon (C) and nitrogen (N) 
cycles & as well as related greenhouse gas (GHG) emissions, according to Zhang et al. 
(2023). Urbanization is a major driver of climate change; it is projected to result in 
153% more soil nitrous oxide (N2O) emissions and a 50% decrease in methane (CH4) 
uptake. Urban soils, which discharged 0.46 Tg N2O-N per year and reduced 0.58 Tg 
CH4-C per year, were major regional hotspots for N2O emission worldwide. Changes in 
soil properties, coupled with rising temperatures, and management practices especially 
the use of fertilizers were found to correlate with the observed urban-induced alterations 
in soil N2O emissions and CH4 uptake.  

According to Kahn (2009), urban population worldwide will increase from 30 
percent to 60 percent between 1950 and 2030. This has serious ramifications for the 
social costs that climate change will impose on the human populations by influencing 
quality of life as well as for the climate change itself. It looks at the impact of 
urbanization on greenhouse gas emissions, especially in the lack of obvious carbon 
incentives. While other cities around Florida could enjoy such comforts, certain areas 
like Los Angeles in Southern California would see their degrees of weather comforts 
greatly lowered. Changes in climate might affect these traits, therefore altering 
migration patterns and slowing down economic growth together with influence on 
housing costs and pay. Cities with milder winters and hotter summers might experience 
decreasing home prices and rising wages as individuals adapt to a different climate 
policy. Some towns especially coastal ones are likely to be particularly strongly affected 
by rising flood driven by climate change. Climate change offers certain cities especially 
those along the coast the chance of exacerbated flooding. By 2070, for instance, Kolkata 
and Mumbai will see a significant rise in population sensitive to coastal flooding. 
Helbling & Meierrieks (2022) discover strong long-run correlations between rising 
temperatures and urbanization rates across 118 countries from 1960 to 2016, 
particularly in low-income, agro-economies, and non-urban economies in warmer 
climate zones. The impact of temperature increases on urbanization rates is more 
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evident over the long run and therefore forms a better link than any immediate effect. 
The connection between global warming and urbanization is also country-specific; 
particularly, the poorer and more agriculture-dependent countries usually face more 
climate change worries as a result of urbanization. Along with urbanization, 
deforestation is connected to climate change; together these two are causing broad 
changes in land use patterns leading to increased temperature and environmental 
collapse. Urban sprawl releases greenhouse gases into the atmosphere, therefore 
aggravating climate change by reducing carbon sinks and causing deforestation. With a 
net loss of 22.4 Tg Carbon year-1, Liu et al. (2019) reported worldwide that urban areas 
expanding by an average of 5694 km² year-1 resulted in considerable terrestrial NPP 
loss from 2000 to 2010. Urbanization's unheard-of drop in NPP 30% mitigated the 
climate-induced rise of 73.6 Tg Carbon yr−1 over the relevant period.  

To tackle climate change, Chen et al. (2021) presented a multi-dimensional 
framework for sustainable urbanization with four main aspects: population, land use, 
economy, and society. This approach emphasizes the importance of interdisciplinary 
collaboration between the natural and social sciences. Effective management of the 
land-atmosphere system depends on adaptation and mitigation plans targeting human 
activities, especially urbanization. Reducing the urban heat island effect, monitoring 
energy use, and creating resilient infrastructure will help to support sustainable 
development in cities by way of reducing energy consumption. Among the means 
urbanization speeds up climate change are the urban heat island effect, changing 
precipitation distribution pattern, and extreme weather conditions. Changes in climatic 
conditions results in to increase in energy consumption, higher death rates, the spread 
of communicable diseases, extreme weather damage to infrastructure and shortages of 
water. Emphasizing the need of multidisciplinary cooperation in controlling the effects 
of urbanization on climate and the advancement of sustainable development in 
communities, these contributing factors overall compromise community resilience and 
wellbeing.  

Kaur & Pandey (2021) evaluate the significant impact air pollution and climate 
change have on health of Indians living in cities and points notes that outdoor pollution 
is one of the main causes of early mortality because of its bad influence on human 
quality of life and health. Given high pollutant levels like PM2. 5 related to respiratory 
and cardiac disorders, this stresses the importance of Air quality should be closely 
monitored. The research stresses the importance of good mitigation plans and urban 
design to address the environmental issues brought on by urbanization in India expected 
to soar by leap and bounds.  
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Greenwalt et al. (2018) enumerated several increasing climate change-related 
threats for urban settings including storm surges, extreme precipitation, heat stress, 
rising sea levels and flooding. These risks make marginal people living in informal 
settlements lacking suitable housing, basic services, and reliable infrastructure even 
more vulnerable.  

Degórska & Degórski (2018) claim that urbanization exacerbates the impacts of 
climate change, particularly in densely populated cities such Warsaw where more 
frequent heat waves and strong downpours are seen. This worsens the urban heat island 
effect, which is detrimental to human health, especially for vulnerable populations such 
children and the elderly. These land-use changes and decline of spatially biologically 
active habitats cause lower quality of life and increased mortality risk. Mitigation of 
these negative effects and enhancement of the resilience of urban surroundings depend 
on sustainable adaptation strategies. Rising unsustainable resource consumption causes 
environmental imbalances in every system of nature leading to normal weather 
anomalies, i.e. forest fires, floods, heat waves, etc. According to Rosenzweig et al, 2018, 
climate change aggravates sever and catastrophic weather events, rise in sea-level, and 
shifts in urban area precipitation patterns. These linked activities compromise ecosystem 
viability, biodiversity, and community health. For example, urban sprawls threaten 
biodiversity and ecological services essential for the health and well-being of people by 
encroaching on natural scenery and causing damage and loss of habitat (McDonald et 
al., 2019). In addition, the influence of increasing temperatures exacerbates heat-related 
diseases and mortality in marginalized populations living closer together recently. 
Sustainable urban design is essential for reducing the carbon footprint of cities since, 
still worse, events of climate change such floods and storms have the potential to 
damage urban infrastructure, compromise water quality, and aggravate vector-borne 
diseases whose net effect may lower human health and resistance. By including 
environmentally friendly technologies and practices into urban development, sustainable 
urban planning can help to alleviate the short term pressures of urbanization on the 
environment, hence maintaining economic, social, and environmental priorities for 
sustained growth. Investigating various European and North American urban design 
regulations intended to allow energy-efficient urban forms and lower carbon emissions. 

Davoudi & Sturzaker (2017) noted their poor success. Though several early 20th 
century urban designs have been put into place to promote energy-efficient patterns, 
urban sprawl and long-distance commuting continue, indicating that these policies have 
not been quite successful. Little success can be attributed to the isolation of these ideas 
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from other domains within an institutional structure devoid of complementary policy 
packages. Martos et al. (2016) stressed the necessity of urban regions being designed 
and managed sustainably, especially in developing nations, since cities substantially 
contribute to total greenhouse gas emissions. Linking urban transportation and land use 
control, therefore promoting environmentally friendly transportation patterns, and 
increasing energy efficiency in buildings are all important aspects of sustainable 
urbanism which can greatly lower the carbon footprint of cities. Moreover, great deeds 
promote green areas and implement efficient trash disposal systems. Sustainable urban 
design helps to reduce carbon footprints of cities by means of encouragement of 
intensive resource use, proper use of urban areas, and adherence to ecological 
principles, therefore underlined by Cao & Li (2011). This means combining low-carbon 
energy technologies with the construction of efficient public and rail transportation 
networks, so ensuring environmental quality, sensible resource use, and social harmony. 
For urban planning policies to be more successful in reaching sustainable urban 
development, they must first understand the interactions among regulatory systems, 
development finance, and social and cultural practices. Greenwalt et al. (2018) stress 
the importance of collaborating with local people, using ecosystem-based strategies, and 
addressing urbanization's impacts on climate; greening urban areas in rich countries 
can significantly reduce greenhouse gas emissions while improve mobility and energy 
dependability. For people living in informal settlements, upgrading basic amenities and 
infrastructure is also extremely important. In combination with enhanced capacity, data, 
and finance, carrying out world agreements locally will promote sustainable 
development and resilient urban environments. Cullis et al. (2019) looked at the 
important interaction between urbanization, climate change, and the risks related with 
water quality in the Berg River Catchment, therefore stressing the need of funding in 
risk mitigation strategies including upgrades to wastewater treatment facilities and the 
conservation of ecological infrastructure. Ultimately, Li et al. (2022) demonstrated the 
urgent need of multifarious approaches to mitigate the unintended consequences of 
climate change. This includes enhancing early warning systems and planning agencies 
while giving low-income communities first priority to manage heat stress, increasing 
public awareness, and requesting more research into land use patterns and blue-green 
infrastructure to mitigate urban heat island effects.  

3. Findings of the Study 

The study findings from the reviewed literature can be summarized as follows: 
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A. Urbanization and Climate Change: Urbanization is a significant driver of 
climate change, with cities accounting for 70-80% of global carbon dioxide 
emissions. 

B. Impacts of Climate Change: Climate change has significant economic, social, 
and environmental impacts on urban areas, including increased risk of flooding, 
heat stress, and water scarcity. 

C. Vulnerability of Urban Populations: Urban populations, particularly in 
developing countries, are vulnerable to the impacts of climate change due to 
limited access to infrastructure, financial resources, and social services. 

D. Need for Sustainable Urban Planning: Sustainable urban planning and design 
are critical for mitigating the impacts of climate change in urban areas. 

E. Importance of Green Infrastructure: Green infrastructure, such as green 
buildings and green spaces, can help reduce greenhouse gas emissions and 
mitigate the urban heat island effect. 

F. Need for Climate-Resilient Infrastructure: Climate-resilient infrastructure is 
essential for protecting urban areas from the impacts of climate change. 

G. Importance of Public Awareness and Education: Public awareness and 
education are critical for promoting climate change mitigation and adaptation 
efforts in urban areas. 

4. Conclusion 

In essence, the complicated interrelationship between urbanization and climate change 
offers both great challenges and fascinating directions for sustainable development. The 
continuous expansion of urban areas has varied influence on environment and climate 
because of different damaging gas emissions. Unplanned construction and unrelenting 
development aggravate climate-related consequences including the urban heat island 
effect, habitat loss, and increased vulnerability of marginalised populations. Inclusive 
and forward-thinking urban design incorporating environmental, social, and economic 
elements is urgently needed in the present day. The negative effects of urbanization-
driven climate change are multidimensional, hence an integrated approach to urban 
sustainability is required that emphasizes energy efficient policies, promotion of public 
transport and focus on green infrastructure-based development plans. Furthermore, 
creating thorough adaptation and mitigation plans calls for interdisciplinary methods 
spanning the natural and social sciences. By means of ecosystem-based solutions and by 
engaging local communities, it is feasible to construct urban areas more suited to handle 
climate-related threats while also support biodiversity and hence enhance quality of life. 
The nature of sustainable urbanization becomes more and more critical as one estimates 
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cities to house an ever rising proportion of the world population. To protect the well-
being of present and future generations, finding a way forward will need collaboration 
among governments, scientists, and civil society to guarantee that urban development 
corresponds with climate goals. Sustainable urbanization will allow us to create 
resilient cities that live with the ecosphere, therefore paving the road for a sustainable 
and equitable future ahead. The study concludes that urbanization and climate change 
are closely linked, and that the impacts of climate change are felt disproportionately in 
urban areas, particularly in developing countries like Nigeria. The study highlights the 
need for sustainable urban planning and design, climate-resilient infrastructure, and 
green technologies to mitigate the impacts of climate change in urban areas. It also 
emphasizes the importance of inclusive and participatory approaches to urban planning, 
taking into account the needs and perspectives of all stakeholders, particularly 
vulnerable populations. 

5.  Recommendations 

A. Based on the findings of the study, the following recommendations are made: 
B. Sustainable Urban Planning: Urban planning should prioritize sustainability, 

inclusivity, and resilience to climate change. 
C. Climate-Resilient Infrastructure: Infrastructure development should take into 

account the projected impacts of climate change, and be designed to withstand 
extreme weather events. 

D. Green Technologies: Green technologies, such as renewable energy and green 
buildings, should be promoted and adopted to reduce greenhouse gas emissions. 

E. Inclusive and Participatory Approaches: Urban planning should be inclusive 
and participatory, taking into account the needs and perspectives of all 
stakeholders, particularly vulnerable populations. 

F. Public Awareness and Education: Public awareness and education campaigns 
should be implemented to promote climate change mitigation and adaptation 
efforts in urban areas. 

G. Capacity Building: Capacity building and institutional strengthening are 
necessary to support sustainable urban development and climate change 
mitigation and adaptation efforts. 

H. Research and Development: Further research is needed to understand the 
impacts of climate change on urban areas, and to develop effective strategies for 
mitigating these impacts. 
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I. By implementing these recommendations, Nigeria can promote sustainable 
urban development, reduce the impacts of climate change, and improve the 
quality of life for its citizens. 
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