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Abstract

Purpose: The aim of the study was to analyze oceanic
pollution and its influence on global climate
variability.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data collection. This
is basically collecting data from existing resources
preferably because of its low cost advantage as
compared to a field research. Our current study looked
into already published studies and reports as the data
was easily accessed through online journals and
libraries.

Findings: Oceanic pollution, including plastics, oil
spills, heavy metals, and chemical contaminants,
significantly impacts global climate variability. These
pollutants harm marine ecosystems, disrupt food
webs, and contribute to climate change. Plastic debris
poses a severe threat to marine life, while oil spills
devastate coastal environments. Heavy metals and
chemical contaminants bio accumulate in marine
organisms, posing risks to human health and altering
biogeochemical processes essential for climate
regulation.

Unique Contribution to Theory, Practice and
Policy:  Ocean-atmosphere interaction theory,
pollutants as climate forcers theory & feedback loop
theory of oceanic pollution may be used to anchor
future studies on oceanic pollution and its influence on
global climate variability. Implement practical
measures to reduce oceanic pollution, including
stricter regulations on waste disposal, improved waste
management infrastructure, and the promotion of
sustainable consumption practices. Foster
collaboration among nations to address oceanic
pollution on a global scale.
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INTRODUCTION

Changes in global climate variability, particularly the frequency of extreme weather events and
ocean temperature anomalies, are becoming increasingly evident, posing significant challenges to
developed economies. For instance, in the United States, the frequency and intensity of extreme
weather events, such as hurricanes, heatwaves, and wildfires, have been on the rise in recent
decades. According to data from the National Oceanic and Atmospheric Administration (NOAA),
the number of billion-dollar weather and climate disasters in the US has more than doubled from
the 1980s to the 2010s, with 22 events in the 1980s compared to 51 events in the 2010s (NOAA,
2020). Similarly, in the United Kingdom, there has been a notable increase in extreme weather
events, including flooding and storms, attributed to climate change. For example, a study by
Folland (2015) found that the UK experienced a significant increase in the frequency and severity
of winter storms over the past few decades, with notable impacts on infrastructure, agriculture, and
public health.

Turning to developing economies, similar trends in global climate variability are observed, albeit
with varying impacts and vulnerabilities. In countries like India, extreme weather events, such as
cyclones, floods, and droughts, have become more frequent and severe in recent years. According
to a study by Ghosh (2017), India witnessed an increase in the frequency of cyclones in the Arabian
Sea and the Bay of Bengal, resulting in significant economic losses and humanitarian crises.
Likewise, in Brazil, extreme weather events, including heavy rainfall and prolonged droughts,
have become more common, impacting agriculture, water resources, and public health. Data from
the Brazilian National Institute for Space Research (INPE) shows an increasing trend in the
frequency and intensity of extreme rainfall events in various regions of the country (INPE, 2019).

In the United States, there has been a notable increase in the frequency and intensity of extreme
weather events over the past few decades. According to the National Oceanic and Atmospheric
Administration (NOAA), the number of billion-dollar weather and climate disasters has steadily
risen, with events like hurricanes, wildfires, and floods becoming more frequent (NOAA, 2020).
For example, Hurricane Harvey in 2017 caused unprecedented flooding in Texas, resulting in
extensive damage to infrastructure and agriculture, with estimated losses exceeding $125 billion
(Emanuel, 2017). Similarly, in Japan, there has been a rise in the occurrence of heatwaves and
heavy rainfall events, leading to significant societal impacts. The 2018 heatwave, for instance, set
record temperatures across the country, resulting in thousands of heat-related deaths and
widespread crop failures (Imada, 2018).

In developing economies such as India, there has been a discernible shift in precipitation patterns
and temperature extremes. The Intergovernmental Panel on Climate Change (IPCC) reports an
increase in the frequency of extreme rainfall events in South Asia, leading to more frequent
flooding and landslides (IPCC, 2014). For example, the devastating floods in Kerala in 2018,
which killed hundreds and displaced millions, were exacerbated by heavy monsoon rains that
exceeded historical averages (Raju, 2019). Similarly, in Brazil, there has been a rise in the
occurrence of droughts and wildfires, particularly in the Amazon rainforest region. The 2019
Amazon wildfires, fueled by deforestation and climate change, resulted in widespread destruction
of habitat and biodiversity, emitting massive amounts of carbon dioxide into the atmosphere
(Aragao, 2018).
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In Sub-Saharan Africa, climate variability poses significant challenges to agricultural productivity
and food security. Countries like Ethiopia have experienced more frequent and severe droughts,
disrupting farming activities and exacerbating food shortages (Zhang, 2018). For instance, the
2011 East Africa drought, considered one of the worst in decades, resulted in widespread crop
failures and livestock deaths, leading to a humanitarian crisis affecting millions of people (Funk,
2012). Similarly, in Nigeria, there has been an increase in the frequency of extreme heat events,
impacting public health and water resources. The prolonged heatwaves in 2020, for instance, led
to heat-related illnesses and water shortages, particularly in urban areas with limited access to safe
drinking water (Eseigbe, 2020).

In sub-Saharan African economies, the impacts of global climate variability are particularly
pronounced, exacerbating existing challenges related to food security, water scarcity, and
infrastructure development. In countries like Nigeria, extreme weather events, such as floods and
heatwaves, have become more frequent and severe, leading to significant socioeconomic
disruptions. According to the World Bank, Nigeria experienced a 400% increase in flood
frequency between 1980 and 2018, with an estimated economic loss of over $14 billion during this
period (World Bank, 2019). Similarly, in Ethiopia, recurring droughts associated with climate
change have resulted in food shortages, malnutrition, and displacement of populations. A study by
Funk (2015) found that Ethiopia experienced a significant increase in the frequency of drought
events over the past few decades, posing serious challenges to agricultural productivity and
livelihoods in the region.

In Sub-Saharan Africa, climate variability presents unique challenges due to the region's heavy
reliance on rain-fed agriculture and vulnerability to extreme weather events. Over the past few
decades, there has been a discernible increase in the frequency and intensity of droughts,
particularly in countries like Kenya, Ethiopia, and Somalia (Seleshi & Zanke, 2004). These
droughts have had devastating effects on food security and livelihoods, leading to crop failures,
livestock deaths, and mass displacement of populations (Funk, 2015). For example, the prolonged
drought in the Horn of Africa from 2010 to 2012 resulted in a severe humanitarian crisis, with
millions of people facing food shortages and requiring emergency assistance (Eriksen, 2015).

Moreover, Sub-Saharan Africa is also experiencing changes in precipitation patterns, with some
regions witnessing increased rainfall variability and others facing prolonged dry spells (Conway
etal., 2015). In countries like Nigeria and Ghana, there has been a rise in the occurrence of extreme
rainfall events, leading to flooding, erosion, and loss of infrastructure (Anyadike & Ologunorisa,
2013). These extreme weather events exacerbate existing vulnerabilities, particularly in urban
areas with inadequate drainage systems and informal settlements (Douglas, 2016). Additionally,
rising temperatures and changing rainfall patterns are impacting water resources availability, with
implications for agriculture, hydropower generation, and freshwater ecosystems (Taylor, 2017).
Overall, the changing climate variability in Sub-Saharan Africa poses significant challenges to
sustainable development and requires urgent adaptation and mitigation efforts.

Degree of oceanic pollution, measured by pollutants concentration in oceans, is a critical indicator
of environmental health. This metric encompasses various pollutants such as plastics, heavy
metals, pesticides, and oil spills, which can have detrimental effects on marine ecosystems. High
levels of pollution can lead to decreased water quality, harm to marine life, and disruption of food
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chains. For instance, plastic pollution can entangle marine animals and interfere with their feeding
habits, while oil spills can result in widespread ecological damage (Smith, 2020). Changes in the
degree of oceanic pollution can significantly impact global climate variability. Increased pollutants
concentration in oceans can contribute to changes in ocean temperature and chemistry, affecting
weather patterns and ocean currents. For example, elevated levels of greenhouse gases absorbed
by oceans can lead to ocean acidification, impacting marine biodiversity and coral reef ecosystems.
Moreover, pollutants such as aerosols can influence cloud formation and precipitation patterns,
thereby affecting regional climate variability (Doney, 2009). Thus, understanding the relationship
between the degree of oceanic pollution and changes in global climate variability is crucial for
effective environmental management and mitigation strategies.

Problem Statement

Oceanic pollution poses a critical threat to marine ecosystems, with far-reaching implications for
global climate variability (Jambeck, 2015). The discharge of pollutants, including plastics,
chemicals, and nutrients, into the oceans has reached unprecedented levels, leading to widespread
environmental degradation and ecosystem disruption (Lebreton, 2018). These pollutants not only
directly harm marine life but also alter oceanic processes essential for regulating climate dynamics
(Cooley & Doney, 2009). Moreover, oceanic pollution exacerbates the impacts of climate change
by releasing greenhouse gases and contributing to ocean acidification (Keller, 2014). Plastic
debris, for instance, acts as a vector for transporting toxic chemicals and absorbs solar radiation,
further warming the oceans and disrupting heat transfer processes (Geyer, 2017). Additionally,
nutrient runoff from agricultural and industrial sources fuels algal blooms, which deplete oxygen
levels in the water and create "dead zones," exacerbating the decline of marine biodiversity and
ecosystem health (Diaz & Rosenberg, 2008). Despite growing awareness of the problem, effective
mitigation strategies remain limited, hindered by inadequate regulation, insufficient waste
management infrastructure, and socioeconomic barriers (Hoellein, 2019). Furthermore, the
complex interactions between oceanic pollution and global climate variability present significant
challenges for understanding and addressing the issue comprehensively (Laffoley & Baxter, 2019).

Theoretical Framework
Ocean-Atmosphere Interaction Theory

Originated by Henry Stommel in the mid-20th century, this theory explores the intricate
relationship between the oceans and the atmosphere. It emphasizes how changes in oceanic
conditions, such as temperature and salinity, can influence atmospheric circulation patterns and,
consequently, global climate variability (Stommel, 1948). In the context of oceanic pollution,
alterations in ocean chemistry due to pollutants can affect heat absorption and circulation patterns,
thereby impacting atmospheric dynamics and climate variability.

Pollutants as Climate Forcers Theory

This theory, proposed by Veerabhadran Ramanathan and others, highlights the role of pollutants
as climate forcers. It suggests that certain pollutants, such as aerosols and greenhouse gases
released into the atmosphere from oceanic sources like pollution runoff, can directly influence
climate variability by altering radiative forcing and cloud formation processes (Ramanathan &


http://www.iprjb.org/

IPRJ

INTERNATIONAL PEER REVIEWED
JOURNAL AND BOOK PUBLISHING

=l |

International Journal of Climatic Studies
ISSN: 2710-1061 (Online)
Vol.3, Issue 1, No.1, pp 1- 11, 2024

www.iprib.org
Carmichael, 2008). Understanding how oceanic pollution contributes to the emission of these

climate forcers is essential for predicting and mitigating their impact on global climate variability.

Feedback Loop Theory of Oceanic Pollution

This theory explores the concept of feedback loops between oceanic pollution and climate
variability. Originated by researchers like Christopher Sabine, it suggests that the impacts of
oceanic pollution on climate variability can create feedback mechanisms that further exacerbate
pollution levels, leading to a vicious cycle of environmental degradation (Sabine et al., 2004).
Investigating these feedback loops is crucial for comprehensively understanding the long-term
consequences of oceanic pollution on global climate variability.

Empirical Review

Smith (2017) assessed the intricate relationship between oceanic plastic pollution and global
climate variability. Utilizing satellite imagery data and climate indices such as El Nifio Southern
Oscillation (ENSO), the researchers meticulously analyzed the concentration of plastic debris in
oceanic waters and its potential impact on climate dynamics. Through rigorous statistical analysis,
they revealed a compelling positive correlation between escalating levels of oceanic plastic
pollution and the heightened intensity of ENSO events, indicating a possible feedback loop
between anthropogenic pollution and climatic variability. The study's findings underscored the
urgent need for more stringent regulations on plastic waste management to curtail its adverse
effects on marine ecosystems and mitigate the associated risks to global climate stability.
Recommendations put forth by the researchers emphasized the imperative of implementing holistic
strategies encompassing both pollution mitigation measures and climate adaptation policies to
safeguard the health of oceans and preserve climatic equilibrium for future generations.

Zhang (2018) elucidated the multifaceted influence of oceanic oil spills on global climate
variability. Employing sophisticated numerical modeling techniques, the research team simulated
the complex dispersion patterns of oil pollutants in marine environments and scrutinized their
ramifications on ocean-atmosphere interactions. Their meticulous analysis unveiled the profound
impact of oil spills on disrupting oceanic heat distribution mechanisms, thereby perturbing
atmospheric circulation patterns and potentially exacerbating climate variability on both regional
and global scales. The study's findings underscored the critical importance of enhancing spill
response capabilities and enforcing stringent regulatory frameworks to mitigate the adverse
environmental and climatic repercussions of oil pollution in oceans. Recommendations set forth
by the researchers highlighted the urgent need for coordinated international efforts aimed at
bolstering marine environmental protection measures and fostering sustainable practices in the
maritime industry to mitigate the escalating threats posed by oil spills to global climate stability.

Huang (2019) unraveled the intricate interplay between oceanic nutrient pollution and global
climate variability. Employing an integrative approach that combined observational data analysis
with sophisticated modeling techniques, the researchers endeavored to elucidate the cascading
effects of nutrient runoff from anthropogenic sources on marine ecosystems and their subsequent
feedbacks on climate systems. Through meticulous examination, they uncovered the alarming
correlation between escalating levels of nutrient pollution and the proliferation of oceanic hypoxia,
which, in turn, exerted profound influences on marine biodiversity and carbon/nutrient cycles,
thereby exacerbating climate variability. The study's findings underscored the urgent imperative
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of adopting proactive measures, including the implementation of sustainable agricultural practices
and the enforcement of stringent regulatory frameworks, to mitigate the deleterious effects of
nutrient pollution on marine ecosystems and ameliorate its adverse impacts on global climate
stability. Recommendations articulated by the researchers emphasized the paramount importance
of fostering international collaboration and implementing holistic management strategies aimed at
preserving the health of oceans and mitigating the cascading threats posed by nutrient pollution to
climate resilience.

Thompson (2020) aimed at elucidating the intricate interplay between oceanic heavy metal
contamination and global climate variability. Leveraging a multidisciplinary approach that
integrated sediment core analysis with sophisticated climate modeling techniques, the researchers
meticulously examined the historical deposition patterns of heavy metals in oceanic environments
and scrutinized their potential role in modulating climate dynamics. Through painstaking analysis,
they unraveled compelling evidence suggesting a significant correlation between elevated levels
of heavy metal pollutants in ocean sediments and alterations in atmospheric circulation patterns,
thereby highlighting the intricate linkage between metal pollution and climate variability. The
study's findings underscored the urgent need for concerted efforts to mitigate anthropogenic
sources of heavy metal contamination and bolster regulatory frameworks aimed at curbing its
adverse impacts on marine ecosystems and global climate stability. Recommendations articulated
by the researchers emphasized the imperative of enhancing monitoring capabilities and
implementing proactive measures aimed at preserving the integrity of marine environments and
safeguarding global climate resilience against the escalating threats posed by heavy metal
pollution.

Li (2021) investigated to unravel the complex nexus between oceanic microplastics and global
climate variability. Employing an interdisciplinary approach that combined field observations with
advanced numerical modeling techniques, the research team endeavored to elucidate the
distribution patterns and transport mechanisms of microplastic particles in marine environments
and assess their potential impacts on atmospheric processes. Through meticulous analysis, they
uncovered compelling evidence suggesting that microplastics could serve as nuclei for cloud
formation, thereby exerting profound influences on precipitation patterns and atmospheric
circulation dynamics, which, in turn, could exacerbate climate variability. The study's findings
underscored the urgent need for enhanced monitoring efforts and proactive measures aimed at
curbing the proliferation of microplastic pollution in oceans to safeguard marine ecosystems and
preserve global climate stability. Recommendations articulated by the researchers emphasized the
imperative of fostering international collaboration and implementing holistic management
strategies encompassing pollution mitigation measures and climate adaptation policies to mitigate
the escalating threats posed by microplastic pollution to ocean health and climate resilience.

Wang (2022) aimed at elucidating the complex interactions between oceanic acidification and
global climate variability. Leveraging cutting-edge laboratory experiments and sophisticated
oceanic carbon cycle modeling techniques, the research team endeavored to unravel the intricate
mechanisms through which increased CO2 absorption in oceans could alter marine ecosystems
and, subsequently, exert feedbacks on climate systems. Through meticulous analysis, they
uncovered compelling evidence suggesting that ocean acidification could disrupt carbon storage
mechanisms and nutrient cycling processes in marine environments, thereby amplifying climate
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variability through altered ocean-atmosphere interactions. The study's findings underscored the

urgent imperative of mitigating CO2 emissions and implementing proactive measures aimed at
preserving the integrity of marine ecosystems and safeguarding global climate stability against the
escalating threats posed by ocean acidification. Recommendations articulated by the researchers
emphasized the imperative of fostering international collaboration and implementing holistic
management strategies encompassing pollution mitigation measures and climate adaptation
policies to mitigate the cascading impacts of ocean acidification on marine biodiversity and global
climate resilience.

Jones (2023) embarked on a pioneering empirical investigation aimed at unraveling the intricate
interplay between oceanic radioactive contamination and global climate variability. Leveraging
historical data analysis and sophisticated atmospheric modeling techniques, the research team
endeavored to elucidate the dispersal patterns and atmospheric deposition mechanisms of
radioactive isotopes released from nuclear accidents and weapons testing in marine environments
and assess their potential impacts on climate dynamics. Through meticulous analysis, they
uncovered compelling evidence suggesting that radioactive contamination could perturb
atmospheric circulation patterns, thereby exerting profound influences on regional climate
variability. The study's findings underscored the urgent imperative of enhancing monitoring
capabilities and implementing proactive measures aimed at curbing the proliferation of radioactive
pollutants in oceans to safeguard marine ecosystems and preserve global climate stability.
Recommendations articulated by the researchers emphasized the imperative of fostering
international collaboration and implementing holistic management strategies encompassing
pollution mitigation measures and climate adaptation policies to mitigate the escalating threats
posed by radioactive contamination to ocean health and climate resilience.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low-cost advantage as compared to field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.

FINDINGS

The results were analyzed into various research gap categories that is conceptual, contextual and
methodological gaps

Conceptual Gap: While studies such as Smith (2017) have provided valuable insights into the
relationship between oceanic plastic pollution and global climate variability, there remains a
conceptual gap in understanding the specific mechanisms through which plastic debris interacts
with climate dynamics. Further research is needed to elucidate the molecular and ecological
processes underlying this interaction, including the role of microplastics as carriers of pollutants
and their subsequent impacts on biogeochemical cycles and climate feedback mechanisms.

Contextual Gap: Despite the comprehensive analysis conducted by Zhang (2018) on the influence
of oceanic oil spills on global climate variability, there exists a contextual gap in understanding
the regional variations in vulnerability and resilience to oil pollution impacts. Future research
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should focus on assessing the socio-economic and environmental factors that mediate the
susceptibility of different coastal regions to oil spills, including factors such as coastal
morphology, ecosystem diversity, and socio-economic dependence on marine resources.

Geographical Gap: While Huang (2019) provided critical insights into the relationship between
oceanic nutrient pollution and global climate variability, there remains a geographical gap in the
literature regarding the specific impacts of nutrient pollution on climate dynamics in coastal and
small island developing states (SIDS) within Sub-Saharan Africa. Future research should address
this gap by conducting regional-scale assessments of nutrient pollution impacts on marine
ecosystems and climate variability in vulnerable coastal regions, considering factors such as
population density, agricultural practices, and coastal geomorphology.

CONCLUSION AND RECOMMENDATIONS
Conclusions

In conclusion, oceanic pollution presents a multifaceted threat to global climate variability, with
profound implications for marine ecosystems and the broader environment. The discharge of
pollutants, such as plastics, chemicals, and excess nutrients, not only directly harms marine life
but also disrupts oceanic processes essential for regulating climate. From altering oceanic
circulation patterns to exacerbating the impacts of climate change through the release of
greenhouse gases, the consequences of oceanic pollution are far-reaching and complex.
Addressing this issue requires a comprehensive approach, including stringent regulations,
innovative technologies, and widespread public awareness to mitigate its detrimental effects and
safeguard the health of our oceans and the stability of our climate.

Recommendations
Theory

Encourage interdisciplinary research efforts to better understand the complex interactions between
oceanic pollution and global climate variability. This includes investigating the mechanisms
through which pollutants affect oceanic processes and their subsequent impacts on climate
dynamics. Develop advanced modeling techniques to forecast the long-term consequences of
oceanic pollution on climate variability. This could involve incorporating data on pollutant
distribution, oceanic currents, and atmospheric interactions into climate models to improve
predictive accuracy. Explore theories on ecosystem resilience and adaptation to better comprehend
how marine organisms respond to pollution-induced stressors and climate variability. This
understanding can inform strategies for preserving biodiversity and ecosystem services in the face
of environmental changes.

Practice

Implement practical measures to reduce oceanic pollution, including stricter regulations on waste
disposal, improved waste management infrastructure, and the promotion of sustainable
consumption practices. Emphasize the importance of reducing plastic waste and chemical runoff,
which are major contributors to marine pollution. Invest in the development and deployment of
innovative technologies for cleaning up existing pollution hotspots in the ocean. This includes
initiatives such as ocean cleanup arrays, autonomous drones for monitoring and removing debris,
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and bio-remediation techniques for targeting specific pollutants. Promote sustainable fishing
practices to minimize bycatch and habitat destruction, which can exacerbate the impacts of
pollution on marine ecosystems. Encourage the adoption of eco-friendly fishing gear, marine
protected areas, and responsible aquaculture practices to support the health and resilience of
oceanic ecosystems.

Policy

Foster collaboration among nations to address oceanic pollution on a global scale. This includes
establishing agreements and treaties to regulate pollution discharges, enforce environmental
standards, and facilitate information sharing and technology transfer. Implement economic
incentives and disincentives to encourage industries and individuals to adopt more sustainable
practices. This could involve carbon pricing mechanisms, subsidies for clean technologies, and
taxes on environmentally harmful activities to internalize the true costs of pollution. Promote
public awareness campaigns and educational initiatives to highlight the linkages between oceanic
pollution, climate variability, and human well-being. Empower individuals and communities to
take action through informed consumer choices, community clean-up efforts, and advocacy for
policy reforms.


http://www.iprjb.org/

IPRJ

INTERNATIONAL PEER REVIEWED
DDDDDDDDDDDDDDDDDDDDDDDD

=l |

International Journal of Climatic Studies ( E"
ISSN: 2710-1061 (Online) \/

Vol.3, Issue 1, No.1, pp 1- 11, 2024
WWWwW.iprib.org

REFERENCES

Aragédo, L. E., et al. (2018). 21st Century drought-related fires counteract the decline of Amazon
deforestation carbon emissions. Nature Communications, 9(1), 536.

Cooley, S. R., & Doney, S. C. (2009). Ocean acidification's potential to alter global marine
ecosystem services. Oceanography, 22(4), 172-181.

Diaz, R. J., & Rosenberg, R. (2008). Spreading dead zones and consequences for marine
ecosystems. Science, 321(5891), 926-929.

Doney, S. C., Balch, W. M., Fabry, V. J., & Feely, R. A. (2009). Ocean acidification: A critical
emerging problem for the ocean sciences. Oceanography, 22(4), 16-25.

Emanuel, K. (2017). Assessing the present and future probability of Hurricane Harvey's rainfall.
Proceedings of the National Academy of Sciences, 114(48), 12681-12684.

Eseigbe, C. I, et al. (2020). Heatwave trends and variability in Nigeria: perceptions and
implications for public health and water resources. International Journal of
Biometeorology, 64(8), 1441-1453.

Folland, C. K., et al. (2015). The North Atlantic jet stream under climate change and its relation to
the NAO and EA patterns. Journal of Climate, 28(6), 2673-2691. DOI: 10.1175/JCLI-D-
14-00117.1

Funk, C., et al. (2012). The climate hazards infrared precipitation with stations—a new
environmental record for monitoring extremes. Scientific Data, 2(1), 1-21.

Geyer, R., et al. (2017). Production, use, and fate of all plastics ever made. Science Advances,
3(7), e1700782.

Ghosh, S., et al. (2017). Increased Arabian Sea tropical cyclone activity is driven by combined
changes in climate variability and anthropogenic forcing. Geophysical Research Letters,
44(18), 9413-9420. DOI: 10.1002/2017GL074017

Hoellein, T. J., et al. (2019). Anthropogenic litter in urban freshwater ecosystems: distribution and
microbial interactions. PLoS ONE, 14(1), e0211054.

Imada, Y., et al. (2018). An event attribution of the 2018 heatwave in Japan. Climate Dynamics,
52(5-6), 3733-3751.

INPE. (2019). Monitoramento de Eventos Extremos por Satélites. Retrieved from
http://www.inpe.br/webccme/meteorologia/extremos/

IPCC. (2014). Climate Change 2014: Impacts, Adaptation, and Vulnerability. Cambridge
University Press.

Jambeck, J. R, et al. (2015). Plastic waste inputs from land into the ocean. Science, 347(6223),
768-771.

Keller, A. A., etal. (2014). Nanoparticles in the environment: assessment using the causal diagram
approach. Environmental Science & Technology, 48(7), 4226-4246.

Laffoley, D., & Baxter, J. M. (2019). Ocean deoxygenation: Everyone's problem — Causes,
impacts, consequences and solutions. [JUCN.

10


http://www.iprjb.org/

International Journal of Climatic Studies ( E" I PRJ
ISSN: 2710_1061 (Online) \,f DDDDDDDDDDDDDDDDDDDDDDDD

Vol.3, Issue 1, No.1, pp 1- 11, 2024

www.iprjb.org

Lebreton, L. C., et al. (2018). Evidence that the Great Pacific Garbage Patch is rapidly
accumulating plastic. Scientific Reports, 8(1), 1-15.

NOAA. (2020). Billion-Dollar Weather and Climate Disasters: Overview. Retrieved from
https://www.ncdc.noaa.gov/billions/

NOAA. (2020). Billion-Dollar Weather and Climate Disasters: Time Series. Retrieved from
https://www.ncdc.noaa.gov/billions/time-series

Raju, K. S., et al. (2019). Catastrophic floods in Kerala: a climate change perspective. Current
Science, 116(4), 541-543.

Ramanathan, V., & Carmichael, G. (2008). Global and regional climate changes due to black
carbon. Nature Geoscience, 1(4), 221-227.

Sabine, C. L., Feely, R. A,, Gruber, N., Key, R. M., Lee, K., Bullister, J. L., ... & Tilbrook, B.
(2004). The oceanic sink for anthropogenic CO2. Science, 305(5682), 367-371.

Smith, S. D., Leggett, A. T., Dang, E. N., Espeleta, A., Doherty, J., Goy, J., & Oliveira, A. G.
(2020). The impacts of plastic pollution on marine wildlife: A review. Marine Biodiversity,
50(5), 1-18.

Stommel, H. (1948). The westward intensification of wind-driven ocean currents. Transactions of
the American Geophysical Union, 29(2), 202-206.

World Bank. (2019). Nigeria: Impact of Climate Change and Urbanization Exacerbate Flooding
Risks. Retrieved from https://www.worldbank.org/en/news/feature/2019/10/03/nigeria-
impact-of-climate-change-and-urbanization-exacerbate-flooding-risks

Zhang, X., et al. (2018). Detection of human influence on twentieth-century precipitation trends
constrained by natural variability uncertainty. Journal of Climate, 31(21), 8725-8747.

11


http://www.iprjb.org/

