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Abstract:

This study examines the crucial role of climate physics in advancing Sustainable Development Goal (SDG) 13, "Climate
Action," through the incorporation of low-carbon emission energy derived from both traditional and unconventional
sources. As the international community grapples with the urgent imperative to address climate change, a profound
understanding of the intricate dynamics of climate physics is essential for formulating effective solutions. This research
delves into the intricacies of climate physics, exploring how they can be utilized to facilitate the shift towards sustainable
energy systems. The investigation draws insights from a spectrum of energy sources, encompassing conventional options
like solar, wind, and hydroelectric power, alongside nonconventional sources such as geothermal and tidal energy. The
primary objective of this study is to showcase the viability and effectiveness of integrating a diverse range of energy
resources to mitigate carbon emissions. Through a thorough examination of existing literature and case studies, this project
aims to provide a glimpse into the prospective future of energy systems marked by diminished environmental impact and
heightened resilience to climate change. By elucidating the synergies between climate physics and sustainable energy
technologies, this research endeavours to furnish practical insights for policymakers, energy professionals, and stakeholders
engaged in the pursuit of SDG 13. Ultimately, harnessing climate physics as a catalyst for integrating sustainable energy

~holds substantial potential to propel alobal initiatives toward a more resilient, low-carbon future.
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Utilizing Climate Physics: Advancing SDG 13 with Integrated Low Carbon Energy from Diverse Sources — A Glimpse Ahead

Introduction:
Embarking on the study of climate physics opens doors to a fascinating realm where the

intricate dance of Earth's atmosphere, oceans, land, and ice unfolds. At its core, climate physics
is the key to unravelling the mysteries of our planet's climate system — a puzzle that holds
crucial insights into our past, present, and future. Delving into radiative transfer,
thermodynamics, and ocean-atmosphere interactions, you will uncover the fundamental
principles governing climate patterns and long-term changes (Stamnes et al., 2017; Webster,
1994; Banwell et al., 2023). From scrutinizing the impact of solar radiation to simulating
climate behaviour through cutting-edge numerical models, climate physics equips you with the
tools to predict, understand, and address the challenges of a changing climate (Lean & Rind,
1998). As you explore cryo-spheric and paleoclimate physics, you'll witness the profound
influence of ice and snow dynamics and decipher the Earth's climatic history hidden in proxy
data (Hoffmann & Spekat, 2021). Your journey into climate physics isn't just an academic
pursuit — it's an essential step toward comprehending the forces steering climate change and
shaping a sustainable future (Mathevet et al., 2018; Nwankwo et al., 2020).

SDG 13:
SDG 13, part of the Sustainable Development Goals, addresses climate action, emphasizing

the need to address anthropogenic activities that contribute to climate change and the resulting
threats to human life. It is divided into specific targets aimed at empowering countries to tackle
climate-related hazards (13.1), integrating climate change data into national policies and
strategies (13.2), and raising awareness about climate change (13.3) (Coscieme et al., 2020;
Fraisl et al., 2020). Target 13.1 is crucial for identifying affected populations and deaths per
100,000 individuals, as well as assessing the adoption of strategies to mitigate national disasters
by countries and local governments. Target 13.2 focuses on developing long-term strategies to
reduce the impact of climate change and monitoring annual greenhouse gas emissions.
Furthermore, Target 13.3 underscores the importance of education in promoting sustainable
development and increasing awareness of climate change, advocating for its incorporation into
national education policies 2020 (Hwang et al., 2021). Climate physics serves as a vital tool in
achieving SDG 13 objectives.

Various approaches leveraging climate physics can contribute significantly to achieving
SDG 13. Climate physics, being a powerful tool, can be utilized in several ways:

Global Impact:

Climate change is one of the most critical global challenges of our time. By studying climate
physics, you have the opportunity to contribute to understanding and addressing the factors
driving climate change, ultimately working towards solutions that benefit the entire planet
(Cundill et al., 2019).
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Environmental Stewardship:

If you are passionate about the environment and sustainability, studying climate physics
allows you to actively contribute to the responsible management of Earth's resources. Your
knowledge can be applied to finding sustainable solutions and mitigating the impacts of climate
change on ecosystems.
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Figure 1. Summary of Sustainable Development Goal 13.

Interdisciplinary Nature:

Climate physics is inherently interdisciplinary, involving elements of physics, meteorology,
oceanography, atmospheric science, and more. This interdisciplinary approach provides a
holistic understanding of the Earth's climate system and allows you to collaborate with experts
from various fields (Peix6to & Oort, 1984).

Innovation and Technology:

Climate physics research often involves the development and application of cutting-edge
technologies and computational models. This field offers opportunities to work on innovative
solutions, such as advanced climate models, remote sensing technologies, and sustainable
energy technologies.

Policy and Advocacy:

Understanding the physics of climate change equips you with the knowledge needed to
engage in policy discussions and advocate for evidence-based decision-making (Hussain et al.,
2017). Many climate physicists actively contribute to shaping policies that address climate
change on local, national, and global levels.
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Global Collaboration:

Climate change is a global challenge that requires international collaboration. Studying
climate physics provides the opportunity to work with scientists, researchers, and policymakers
from around the world, fostering a sense of global community and shared responsibility.

Career Opportunities:

There is a growing demand for experts in climate physics across various sectors, including
academia, research institutions, government agencies, and private industries. Pursuing a career
in this field can lead to impactful and fulfilling professional opportunities.

Personal Fulfilment:

Contributing to the understanding of climate science and working towards solutions for a
sustainable future can bring a deep sense of personal fulfilment. Knowing that your work has
the potential to positively impact the well-being of current and future generations can be a
powerful motivator.

In summary (Rotberg & Rabb, 1981; Bierly, 1988), studying climate physics offers the
chance to make a meaningful contribution to global challenges, work at the forefront of
scientific innovation, and play a role in shaping a sustainable and resilient future for our planet.

Recent Scopes:
Recent challenges in climate physics encompass a range of critical issues with profound

implications for environmental sustainability (Stott, 2016). A comprehensive understanding and
advancements in climate physics are essential for addressing the intricate dynamics of these
challenges.

Extreme weather events, such as hurricanes, floods, droughts, and heat waves, pose
formidable challenges (Roberts et al., 2012; Hossain & Mahmud, 2014). Unravelling the
underlying physics of these events enhances prediction models, fortifying disaster preparedness
and response capabilities. The physics of melting ice sheets and glaciers is crucial for
predicting and mitigating future sea level rise. Insights from climate physics research are
indispensable for formulating adaptation strategies to safeguard coastal communities from
rising sea levels. Carbon Capture and Storage (CCS) is a key facet of climate physics research,
informing strategies for capturing and storing carbon dioxide emissions (Abdmouleh et al.,
2015; Boeker & Van Grondelle, 2011; Boccard, 2022). This knowledge contributes
significantly to developing more efficient CCS technologies vital for mitigating climate change.
Renewable energy integration into the grid, linked to climate physics, involves optimizing
energy storage, grid stability, and efficient use of renewable resources. Research in this area is
fundamental for transitioning to sustainable, low-carbon energy systems. Investigating the
physics of climate mitigation strategies, such as afforestation and carbon sequestration, is
integral to gauging their effectiveness. Climate physics provides essential insights, guiding their
implementation for maximum impact. Ocean acidification, a consequence of increased carbon
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dioxide absorption by oceans, is critical in climate physics (Hossain et al., 2016; Sarkar et al.,
2021; Sarkar et al., 2020; Igbal et al., 2014). Understanding the underlying physics is essential
for predicting and comprehending its impacts on marine ecosystems. Climate physics research
contributes to understanding changing precipitation patterns and their impact on agriculture.
Farmers can adapt to climate variability and mitigate climate change impacts on crops with
insights from climate physics. Investigating the physics of urban heat islands is crucial for
developing strategies to cool urban areas, rooted in a sound understanding of climate physics.
Studying the physics of Arctic feedback mechanisms, including permafrost thawing, is crucial
for predicting the rate of Arctic warming and its global consequences, informing our
understanding of processes driving climate change in polar regions. Climate physics contributes
to discussions on the unequal distribution of climate impacts, informing policies that prioritize
vulnerable communities and fostering climate justice and equity. Understanding how climate
physics influences ecosystems, biodiversity, and migration patterns is essential for developing
conservation strategies (Gurunathan et al., 1999; Zohuri, 2018; Skoglund et al., 2010). This
interdisciplinary approach is crucial for addressing the complex and interconnected challenges
associated with climate change. It is imperative to acknowledge that climate physics is a
dynamic field, and ongoing research continues to unveil new insights and solutions. Staying
abreast of the latest literature and advancements is vital for navigating the intricate and
evolving landscape of climate change and environmental sustainability

In the context of renewable energy integration, we delve into the intricate relationship
between renewable energy adoption and the principles of climate physics. This integration
involves a thorough examination of the carbon footprints linked to diverse activities, processes,
and systems. The analysis encompasses both direct and indirect emissions of greenhouse gases,
predominantly carbon dioxide, associated with the life cycle of individuals, organizations,
events, products, or services. Quantifying these emissions, usually expressed in equivalent tons
of COg, serves as a metric to assess environmental impact.

Within the purview of climate physics, concerted efforts are aimed at comprehending,
mitigating, and strategically addressing these carbon footprints. This endeavour entails a
rigorous exploration of sustainable practices, the embrace of renewable energy sources, and the
improvement of overall energy efficiency. Through systematic assessment and reduction of
carbon footprints, our objective is to make a meaningful contribution to the broader imperative
of climate change mitigation and the pursuit of a sustainable future.

Renewable energy integration:
The integration of renewable energy sources into existing energy systems is a critical aspect

of addressing climate change and achieving sustainability goals (Gernaat et al., 2021). Climate
physics plays a significant role in understanding and optimizing the integration of renewable
energy.

m A Basic Overview of Environment and Sustainable Development [Volume: 2]



Utilizing Climate Physics: Advancing SDG 13 with Integrated Low Carbon Energy from Diverse Sources — A Glimpse Ahead

Here are several key considerations in the study of renewable energy integration within the
context of climate physics:

,‘—-.
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Figure 2. In a hypothetical model, a sensor is designed to detect rain and promptly signal the
nearby wind turbine to harness energy during such weather conditions. When sunlight is present,
the sensor triggers the wind turbine to turn off, allowing solar panels to efficiently capture and
generate energy. This dynamic system ensures optimal energy utilization based on weather
conditions. Moreover, if conventional energy sources prove insufficient in any climatic situation,
the sensor is programmed to activate nonconventional energy sources. This proactive approach
enhances the overall resilience and reliability of the energy supply system, seamlessly transitioning
between wind, solar, and nonconventional sources to meet energy demands under varying
environmental circumstances. This integrated model not only optimizes energy production but
also emphasizes sustainability and adaptability in response to changing climatic conditions.

Variability and Intermittency:

Climate physics helps in understanding the variability and intermittency of renewable energy
sources, such as solar and wind. Research focuses on developing models that predict renewable
energy generation patterns based on climate conditions, including seasonal variations and short-
term fluctuations.

Energy Storage:

Climate physics contributes to the study of energy storage technologies, such as batteries and
pumped hydro storage. Understanding the physics of energy storage systems is essential for
optimizing their performance and efficiency in storing excess energy generated by renewables
for use during periods of low generation.
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Grid Integration:

The physics of power grid systems is crucial for integrating renewable energy into existing
grids. Climate physicists work on developing models that consider the spatial and temporal
distribution of renewable resources, transmission losses, and the overall stability and reliability
of the power grid.
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Figure 3. Integration of conventional and nonconventional energy can optimize the power grid.

Smart Grids:

Climate physics research supports the development of smart grid technologies. These
technologies use real-time data and advanced communication systems to optimize the
distribution and consumption of electricity, enhancing the integration of renewable energy into
the grid.

Hybrid Systems:

Hybrid energy systems, combining multiple renewable sources or integrating renewables
with conventional sources, are an area of study. Climate physics helps in understanding the
synergies and challenges associated with hybrid systems.

Demand Response:
Climate physics contributes to the study of demand response strategies, where energy
consumption is adjusted based on the availability of renewable energy. This involves
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understanding how climate conditions influence energy demand patterns and developing
models for responsive energy consumption.

Climate-Resilient Energy Infrastructure:

Climate physics informs the design and development of climate-resilient energy
infrastructure. This includes assessing the vulnerability of renewable energy installations to
extreme weather events and climate-related changes.

Optimizing Renewable Resource Deployment:

Climate physics research helps in identifying optimal locations for deploying renewable
energy resources. Understanding regional climate patterns and variability is essential for
maximizing the efficiency of solar, wind, and other renewable technologies.

Climate Change Impact on Renewable Resources:

Studying the impact of climate change on renewable resources is crucial for assessing the
long-term sustainability of these energy sources. Changes in climate patterns, such as shifts in
wind or sunlight availability, can affect the reliability of renewable energy generation.

Life Cycle Assessments:

Climate physics is involved in conducting life cycle assessments of renewable energy
technologies. This involves analyzing the environmental impact of renewable energy systems
from raw material extraction to end-of-life disposal.

By integrating climate physics into the study of renewable energy, researchers can develop
more accurate models, optimize energy systems, and contribute to the transition to a sustainable
and low-carbon energy future (Zohuri, 2018; Skoglund et al., 2010). This interdisciplinary
approach is essential for addressing the complex and interconnected challenges associated with
climate change and renewable energy integration.

A low-carbon energy future is pivotal for achieving sustainable environmental development.
This transition offers multifaceted benefits that extend beyond the immediate reduction of
carbon emissions (Skoglund et al., 2010; Gernaat et al., 2021). Several interrelated ways in
which the shift to low-carbon energy sources contributes to environmental sustainability can be
elucidated. Mitigation of Climate Change stands as a primary impetus for the adoption of low-
carbon energy sources. Traditional fossil fuels contribute significantly to greenhouse gas
emissions, exacerbating climate change. In contrast, renewables (solar, wind, hydropower) and
nuclear energy exhibit minimal or no carbon emissions during operation, thus diminishing the
overall carbon footprint of energy production. Air Quality Improvement emerges as a
consequential outcome of this transition. Conventional energy sources like coal and oil not only
drive climate change but also release pollutants detrimental to air quality and human health.
Embracing low-carbon energy sources results in diminished air pollution, fostering cleaner
environments that benefit both human well-being and ecosystems.
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Reduced Dependence on Finite Resources is another significant advantage. Fossil fuels,
finite resources with associated environmental risks, contribute to environmental degradation.
Low-carbon energy sources, being renewable and sustainable, alleviate dependence on finite
resources, mitigating the negative impacts of resource extraction. Biodiversity Conservation is
facilitated through the deployment of low-carbon energy technologies. Traditional energy
extraction and use can disrupt ecosystems, causing habitat loss and biodiversity decline. Low-
carbon technologies, when implemented with due consideration for environmental impact, help
mitigate harm to ecosystems, thereby contributing to biodiversity conservation. Water
Conservation is addressed through the adoption of certain low-carbon technologies.
Conventional energy production often demands substantial water for cooling processes. Low-
carbon alternatives like solar and wind power exhibit lower water requirements, contributing to
the conservation of water resources, which is particularly crucial in regions facing water
scarcity. Improved Land Use Practices are inherent in the footprint of renewable energy
installations. Generally smaller compared to traditional power plants, especially when sited on
already disturbed lands or in ways that support coexistence with existing land uses, these
installations promote more sustainable land use practices. Enhanced Energy Efficiency
constitutes a core attribute of low-carbon technologies. Energy-efficient appliances and smart
grid systems, integral to this transition, reduce overall energy demand. This not only lowers
environmental impact but also alleviates strain on resource availability. Resilience to Climate
Change Impacts is bolstered by a low-carbon energy future. The reduction in greenhouse gas
emissions contributes to mitigating the severity of climate-related events, including extreme
weather, sea-level rise, and disruptions to ecosystems. Community Empowerment materializes
through localized renewable energy projects. Initiatives such as community solar or wind
endeavors empower communities by providing sustainable and decentralized energy sources,
enhancing energy security and resilience at the local level. Economic Opportunities and Job
Creation are inherent in the transition to a low-carbon energy future. The development and
deployment of new technologies in renewable energy sectors create job opportunities, fostering
sustainable economic development while concurrently addressing environmental challenges.

In summary, a low-carbon energy future represents a pivotal pillar of sustainable
environmental development. Its implications extend across diverse realms, encompassing
climate change mitigation, pollution reduction, biodiversity conservation, and the cultivation of
a more balanced and resilient coexistence between human activities and the natural world.

Drawbacks:
While a low-carbon energy future (Cai et al., 2012) is generally considered a positive goal

for addressing climate change and reducing environmental impact, there are some potential
drawbacks and challenges associated with the transition.
Here are a few,
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Intermittency and Reliability Issues:

Many low-carbon energy sources, such as solar and wind power, are intermittent and
dependent on weather conditions. This can lead to variability in energy production and
challenges in maintaining a reliable power supply, especially during periods of low renewable
energy generation.

Energy Storage Challenges:

To address the intermittency of renewable energy sources, effective energy storage solutions
are needed. Current energy storage technologies, such as batteries, are improving but may not
yet be fully capable of handling the demands of large-scale energy storage required for a low-
carbon future.

Resource Constraints:

The production of certain low-carbon technologies, such as batteries and solar panels, relies
on the availability of specific raw materials. There could be concerns about the environmental
impact of mining these resources, as well as potential geopolitical issues related to the control
of these resources.

Land Use and Habitat Impact:

Large-scale deployment of renewable energy infrastructure, such as solar and wind farms,
can require significant land areas. This may lead to habitat disruption, land-use conflicts, and
potential impacts on biodiversity.

Transition Costs:

The upfront costs of transitioning to a low-carbon energy system can be substantial.
Governments, businesses, and individuals may face financial challenges in adopting and
investing in new technologies and infrastructure.

Job Displacement:

The shift away from traditional fossil fuel industries may lead to job displacement for
workers in those sectors. A successful transition would need to include measures to retrain and
support workers in affected industries.

Infrastructure Challenges:

Building the necessary infrastructure for a low-carbon energy future, including an updated
power grid and charging infrastructure for electric vehicles, requires significant investment and
planning. Upgrading existing infrastructure can be logistically challenging.

Social Equity Concerns:
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The benefits and burdens of transitioning to a low-carbon energy future may not be
distributed evenly across communities. There is a risk of exacerbating social and economic
inequalities if certain groups are disproportionately affected or excluded from the benefits.

Global Cooperation:

Achieving a truly low-carbon energy future requires global cooperation, as climate change is
a global challenge. However, reaching consensus on international agreements and actions can
be challenging due to differing priorities and interests among nations.

Technological Risks:
The rapid deployment of new technologies may pose unforeseen risks and challenges. For
example, issues related to the disposal and recycling of new technologies could emerge, leading
to unintended environmental consequences.

Addressing these drawbacks requires careful planning, investment in research and
development, and ongoing efforts to mitigate potential negative impacts as we transition to a
low-carbon energy future.

References:
Abdmouleh, Z., Alammari, R. A. M., & Gastli, A. (2015). Review of policies encouraging

renewable energy integration & best practices. Renewable and Sustainable Energy
Reviews, 45, 249-262. https://doi.org/10.1016/j.rser.2015.01.035

Banwell, A. F., Burton, J. C., Cenedese, C., Golden, K., & Astrém, J. (2023). Physics of the
cryosphere. Nature Reviews Physics, 5(8), 446-449. https://doi.org/10.1038/s42254-
023-00610-2

Bierly, E. W. (1988). The world climate program: Collaboration and communication on a
global scale. The ANNALS of the American Academy of Political and Social Science,
495(1), 106-116. https://doi.org/10.1177/0002716288495001010

Boccard, N. (2022). Variability and intermittency of renewable energy sources. SSRN
Electronic Journal. https://doi.org/10.2139/ssrn.4117326

Boeker, E., & Grondelle, R. van. (2011). Environmental physics: Sustainable energy and
climate change (3rd ed). Wiley.

Cai, Y. P., Huang, G. H., Yeh, S. C,, Liu, L., & Li, G. C. (2012). A modeling approach for
investigating climate change impacts on renewable energy utilization. International
Journal of Energy Research, 36(6), 764—777. https://doi.org/10.1002/er.1831

Cook, K. H. (2013). Climate dynamics. Princeton University Press.

Coscieme, L., Mortensen, L. F., Anderson, S., Ward, J., Donohue, 1., & Sutton, P. C. (2020).
Going beyond gross domestic product as an indicator to bring coherence to the
sustainable development goals. Journal of Cleaner Production, 248, 119232.
https://doi.org/10.1016/j.jclepro.2019.119232

m A Basic Overview of Environment and Sustainable Development [Volume: 2]



Utilizing Climate Physics: Advancing SDG 13 with Integrated Low Carbon Energy from Diverse Sources — A Glimpse Ahead

Cundill, G., Harvey, B., Tebboth, M., Cochrane, L., Currie-Alder, B., Vincent, K., Lawn, J.,
Nicholls, Robert. J., Scodanibbio, L., Prakash, A., New, M., Wester, P., Leone, M.,
Morchain, D., Ludi, E., DeMaria-Kinney, J., Khan, A., & Landry, M. (2019). Large-
scale transdisciplinary collaboration for adaptation research: Challenges and insights.
Global Challenges, 3(4), 1700132. https://doi.org/10.1002/gch2.201700132

Fraisl, D., Campbell, J., See, L., Wehn, U., Wardlaw, J., Gold, M., Moorthy, 1., Arias, R.,
Piera, J., Oliver, J. L., Maso, J., Penker, M., & Fritz, S. (2020). Mapping citizen science
contributions to the UN sustainable development goals. Sustainability Science, 15(6),
1735-1751. https://doi.org/10.1007/s11625-020-00833-7

Gernaat, D. E. H. J., De Boer, H. S., Daioglou, V., Yalew, S. G., Miiller, C., & Van Vuuren,
D. P. (2021). Climate change impacts on renewable energy supply. Nature Climate
Change, 11(2), 119-125. https://doi.org/10.1038/s41558-020-00949-9

Gurunathan, K., Murugan, A. V., Marimuthu, R., Mulik, U. P., & Amalnerkar, D. P. (1999).
Electrochemically synthesised conducting polymeric materials for applications towards
technology in electronics, optoelectronics and energy storage devices. Materials
Chemistry and Physics, 61(3), 173-191. https://doi.org/10.1016/S0254-0584(99)00081-
4

Hoffmann, P., & Spekat, A. (2021). Identification of possible dynamical drivers for long-term
changes in temperature and rainfall patterns over Europe. Theoretical and Applied
Climatology, 143(1-2), 177-191. https://doi.org/10.1007/s00704-020-03373-3

Hossain, J., & Mahmud, A. (Eds.). (2014). Renewable energy integration: Challenges and
solutions. Springer Singapore. https://doi.org/10.1007/978-981-4585-27-9

Hossain, M. S., Madlool, N. A., Rahim, N. A., Selvaraj, J., Pandey, A. K., & Khan, A. F.
(2016). Role of smart grid in renewable energy: An overview. Renewable and
Sustainable Energy Reviews, 60, 1168-1184.

https://doi.org/10.1016/j.rser.2015.09.098

Houghton, S. J. (2002). An overview of the intergovernmental panel on climate change (Ipcc)
and its process of science assessment. In R. E. Hester & R. M. Harrison (Eds.), Global
Environmental Change. The Royal Society of Chemistry, pp. 1-20.
https://doi.org/10.1039/9781847550972-00001

Hulme, M., Obermeister, N., Randalls, S., & Borie, M. (2018). Framing the challenge of
climate change in Nature and Science editorials. Nature Climate Change, 8(6), 515—
521. https://doi.org/10.1038/s41558-018-0174-1

Hussain, A., Arif, S. M., & Aslam, M. (2017). Emerging renewable and sustainable energy
technologies: State of the art. Renewable and Sustainable Energy Reviews, 71, 12-28.
https://doi.org/10.1016/j.rser.2016.12.033

Hwang, H., An, S., Lee, E., Han, S., & Lee, C. (2021). Cross-societal analysis of climate
change awareness and its relation to SDG 13: A knowledge synthesis from text mining.
Sustainability, 13(10), 5596. https://doi.org/10.3390/su13105596

A Basic Overview of Environment and Sustainable Development [Volume: 2] m



Utilizing Climate Physics: Advancing SDG 13 with Integrated Low Carbon Energy from Diverse Sources — A Glimpse Ahead

Igbal, M., Azam, M., Naeem, M., Khwaja, A. S., & Anpalagan, A. (2014). Optimization
classification, algorithms and tools for renewable energy: A review. Renewable and
Sustainable Energy Reviews, 39, 640-654. https://doi.org/10.1016/j.rser.2014.07.120

Lean, J., & Rind, D. (1998). Climate forcing by changing solar radiation. Journal of Climate,
11(12), 3069-3094.
https://doi.org/10.1175/1520-0442(1998)011<3069:CFBCSR>2.0.CO;2

Mathevet, R., Bousquet, F., & Raymond, C. M. (2018). The concept of stewardship in
sustainability science and conservation biology. Biological Conservation, 217, 363-370.
https://doi.org/10.1016/j.biocon.2017.10.015

Menne, M. J., Durre, I., Vose, R. S., Gleason, B. E., & Houston, T. G. (2012). An overview of
the global historical climatology network-daily database. Journal of Atmospheric and
Oceanic Technology, 29(7), 897-910. https://doi.org/10.1175/JTECH-D-11-00103.1

Nwankwo, W., Ukhurebor, K., & Aigbe, U. (2020). Climate Change and Innovation
Technology: A Review. Technology Reports of Kansai University, 63(3), 383-391.

Peixéto, J. P., & Oort, A. H. (1984). Physics of climate. Reviews of Modern Physics, 56(3),
365-429. https://doi.org/10.1103/RevModPhys.56.365

Reber, C. A., Trevathan, C. E., McNeal, R. J., & Luther, M. R. (1993). The upper atmosphere
research satellite (Uars) mission. Journal of Geophysical Research: Atmospheres,
98(D6), 10643-10647. https://doi.org/10.1029/92JD02828

Roberts, D. L., Karkanas, P., Jacobs, Z., Marean, C. W., & Roberts, R. G. (2012). Melting ice
sheets 400,000 yr ago raised sea level by 13 m: Past analogue for future trends. Earth
and Planetary Science Letters, 357, 226-237. https://doi.org/10.1016/j.epsl.2012.09.006

Rotberg, R. I., & Rabb, T. K. (Eds.). (1981). Climate and history: Studies in interdisciplinary
history. Princeton University Press.

Sarker, E., Halder, P., Seyedmahmoudian, M., Jamei, E., Horan, B., Mekhilef, S., &
Stojcevski, A. (2021). Progress on the demand side management in smart grid and
optimization approaches. International Journal of Energy Research, 45(1), 36-64.
https://doi.org/10.1002/er.5631

Sarker, E., Seyedmahmoudian, M., Jamei, E., Horan, B., & Stojcevski, A. (2020). Optimal
management of home loads with renewable energy integration and demand response
strategy. Energy, 210, 118602. https://doi.org/10.1016/j.energy.2020.118602

Skoglund, A., Leijon, M., Rehn, A., Lindahl, M., & Waters, R. (2010). On the physics of
power, energy and economics of renewable electric energy sources—Part Il. Renewable
Energy, 35(8), 1735-1740. https://doi.org/10.1016/j.renene.2009.08.031

Solaun, K., & Cerda, E. (2019). Climate change impacts on renewable energy generation. A
review of quantitative projections. Renewable and Sustainable Energy Reviews, 116,
109415. https://doi.org/10.1016/j.rser.2019.109415

m A Basic Overview of Environment and Sustainable Development [Volume: 2]



Utilizing Climate Physics: Advancing SDG 13 with Integrated Low Carbon Energy from Diverse Sources — A Glimpse Ahead

Stamnes, K., Thomas, G. E., & Stamnes, J. J. (2017). Radiative transfer in the atmosphere
and ocean (2nd ed.). Cambridge University Press.
https://doi.org/10.1017/9781316148549

Stott, P. (2016). How climate change affects extreme weather events. Science, 352(6293),
1517-1518. https://doi.org/10.1126/science.aaf7271

Webster, P. J. (1994). The role of hydrological processes in ocean-atmosphere interactions.
Reviews of Geophysics, 32(4), 427-476. https://doi.org/10.1029/94RG01873

Zohuri, B. (2018). Hybrid energy systems. Springer International Publishing.
https://doi.org/10.1007/978-3-319-70721-1

Soumya Chatterjee, Pronoy Mukherjee, Aloke Saha, Koushik Sen, Raju Das, Tanmay
Sanyal (2023). Utilizing Climate Physics: Advancing SDG 13 with Integrated Low Carbon
Energy from Diverse Sources — A Glimpse Ahead. © International Academic Publishing
House (IAPH), Shubhadeep Roychoudhury, Tanmay Sanyal, Koushik Sen & Sudipa
Mukherjee Sanyal (eds.), A Basic Overview of Environment and Sustainable Development
[Volume: 2], pp. 506-519. ISBN: 978-81-962683-8-1. DOI:
https://doi.org/10.52756/boesd.2023.e02.031

9.
”»*

A Basic Overview of Environment and Sustainable Development [Volume: 2] m



