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affecting sustainable human life. The Climate and Sustainable Engi-
Climate change is one of the most important issues facing 
humanity and nature—perhaps the most important of all time. In 
a broader sense, this global change encompasses a variety of con-
cerns, such as the impact of human activities on the atmospheric 
ozone layer, land use, and freshwater resources. In other words, 
we must create a sustainable society in which current needs are 
met according to the United Nations definition without compro-
mising the needs of future generations. The expansion of the jour-
nal Engineering to include a new section on the special theme of
Climate and Sustainable Engineering is based on a recognition of
the crucial importance of engineering research and technology in
addressing climate change and other global environmental issues
neering section advances climate-centric solutions at the intersec-
tions of food, energy, water, infrastructure, and policy. It highlights 
model-informed technologies, socio-technical innovation, engi-
neered design, and sustainable practices to support robust deci-
sion-making under uncertainty. It also promotes efforts to
address interconnected challenges through cross-disciplinary syn-
ergy, such as the shift from sustainable agriculture and clean
energy to resilient cities and circular economies, while responding
to extreme risks through adaptive and forward-looking
frameworks.

Engineering disciplines are already playing and will continue to 
play a critical role in addressing climate and global change to build 
a more resilient world. Engineering is essential for both mitigation 
(i.e., reducing the driving forces of human activities on climate and 
global change) and adaptation (i.e., reducing the risks and potential 
harm associated with a changing environment). Significant efforts 
must be made to alleviate and adapt to the coming changes in
order to reduce the future suffering of humanity. Engineering in
a changing climate requires the design and implementation of
technologies to reduce emissions, such as those generated in
energy production and transportation systems, as well as the
development of processes, practices, and structures for adapting
to the impacts of climate change and designing sustainable
infrastructure.

Various independent observational data depict a picture of glo-
bal warming. However, climate change is not just an increase in 
atmospheric surface temperature; ocean temperatures are climb-
ing, extreme weather events are increasing in intensity, sea levels 
are rising, snow and ice cover in most parts of the Earth is decreas-
ing, Arctic sea ice is diminishing, and most glaciers are retreating.
While the number of extreme weather events may continue to
fluctuate in this century and beyond, their severity may increase
depending on the actions taken by humanity to reduce future
emissions. Millions of people and innumerable assets related to
energy, transportation, commerce, and ecosystems are potentially
at risk in the future.

Using scientific information to prepare for climate-related 
changes can provide economic opportunities, and proactively
managing risks can reduce costs over time. Adaptation and
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resilience are crucial to our future and to the sectors that define the 
human experience, including health, food, water, energy, trans-
portation, and infrastructure. Adaptation requires a paradigm shift 
that focuses on managing risks. Proactively preparing for climate 
change can reduce its impacts while also facilitating a more rapid 
and efficient response to changes as they happen. Taking measures
to adapt to the risks posed by the changing trends in extreme
weather events can additionally result in a more resilient society.
Efforts to build adaptive capacity and resilience to climate change
impacts are underway throughout the world.

The impacts of climate change are deeply cross-cutting, affect-
ing energy systems, agriculture, transportation, urban infrastruc-
ture, water security, public health, and ecosystems at multiple 
scales. Engineering responses must therefore move beyond siloed 
approaches to embrace integrated system-of-systems perspec-
tives—most critically, the food–energy–water (FEW) nexus—in
order to optimally balance trade-offs, identify co-benefits, and
design synergistic solutions under complex uncertainty.

Robust engineering decisions require actionable insights from 
Earth system models that predict climate change. The theme of Cli-
mate and Sustainable Engineering will highlight advances in cou-
pling these models with emerging data science, artificial 
intelligence (AI), and machine learning technologies to enable
new forms of adaptive, anticipatory engineering, such as dynamic
risk forecasting, mitigation pathway optimization, and real-time
system resilience management.

Key areas of study within Climate and Sustainable Engineering
include the following:
● Predictive climate and Earth system modeling platforms and 
their integration into engineering design, operations, and deci-
sion support;

● AI and machine learning applications for climate-aware engi-
neering, including uncertainty quantification, surrogate model-
ing, and sensor data assimilation;

● Flood risk and inundation management, including nature-based 
solutions, engineered protective infrastructure, and real-time
monitoring systems;

● A systems approach to the FEW nexus, including integrated 
infrastructure design, cross-sectoral resource optimization,
and circular economy solutions;

● Ecosystem dynamics and sustainable management, involving 
the monitoring, assessment, and prediction of changes in agri-
cultural, forest, wetland, and arid ecosystems to promote sus-
tainable resource management and biodiversity in a changing
climate;

● Coastal ecosystem management and climate-resilient coastal 
engineering, addressing sea-level rise, erosion, habitat
protection, and infrastructure adaptation;
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● Renewable energy systems, with an emphasis on solar, wind, 
hydrogen, and hybrid grid integration strategies for
decarbonization;

● Climate-resilient infrastructure, spanning transportation net-
works, buildings, utilities, and communication systems;

● Sustainable water and wastewater management, emphasizing 
conservation, reuse, and decentralized systems;

● Green materials and carbon-capture technologies, including 
bio-based alternatives and life-cycle assessments;

● Climate-smart agriculture, including heat- and drought-tolerant 
crops, precision irrigation, soil-carbon management, and cover
cropping strategies;

● Engineering interventions for public health, such as early warn-
ing systems for extreme heat, infectious disease outbreaks from
flooding, and community-scale health adaptation planning;

● Geoengineering and climate intervention strategies based on
risk analysis and governance;

● Remote sensing and integrated modeling, utilizing data from 
satellite, airborne, and ground-based sensors to monitor envi-
ronmental changes and assimilating this data into models to
predict the responses of the Earth and ecosystems to support
decision-making;

● Spectral Earth, applying spectral data from multispectral and 
hyperspectral sensors to make advances in spectral unmixing, 
machine learning for spectral data interpretation, calibration
techniques, and applications in agriculture, forestry, geology,
water resources, and climate monitoring;

● Decision frameworks and tools that incorporate climate projec-
tions, stakeholder participation, and policy dimensions together.
By promoting systems thinking and fostering collaboration 

across engineering, environmental science, data analysis, and pol-
icymaking, the Climate and Sustainable Engineering section of 
Engineering is intended to accelerate the development and deploy-
ment of high-impact solutions for a sustainable and resilient 
future. The aim is to make this section the premier global platform 
for sharing and disseminating cutting-edge advances in engineer-
ing research and development, enhancing our ability to achieve
sustainable development, and emphasizing mitigation, adaptation,
and resilience. All branches and subdisciplines in the field of engi-
neering have important roles to play in addressing issues related to
climate and sustainability, as climate change affects a wide range
of aspects of human society.

To this end, we invite prospective authors to contribute 
original, high-quality research papers and comprehensive 
reviews that align with the vision of Climate and Sustainable
Engineering. We look forward to your contributions and to
working together to build a more sustainable and resilient future
society.
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