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The First International Conference on Chemical Weather and Chemical Climate
Science, Risks, Impacts, Health and Governance Associated with Multi-scale Environmental Perturbations

Chair's Report
By Renhe Zhang (Vice-president, Fudan University), Guy Brasseur (Co-chair, Co-chair, Monitoring, Analysis, and Prediction of

Air Quality), and Jürg Luterbacher (Director, Department of Science and Innovation; Chief Scientist, World Meteorological
Organization)

The First International Scientific Conference on Chemical Weather and Chemical Climate (CWCC 2023), a premier
platform for addressing the challenges of weather, climate, atmospheric environment and their impacts, was held on
October 16-20 2023 in Shanghai, China. Bringing together around 400 distinguished researcher, students, early career
scientists, policymakers, and stakeholders from 15 countries, the event fostered collaboration, advance science and
knowledge exchange on various critical topics related to climate change mitigation, adaptation, air quality, and its
impacts on sustainable development, including human health.

The conference successfully facilitated in-depth discussions and knowledge sharing on multiple key topics. Delegates
reported on emissions and physical-chemical transformations of atmospheric components, simulation and forecasting
of chemical weather/climate and their impacts, environmental and health consequences of air quality and
weather/climate extremes, and strategies for reducing inequities. The conference also explored pathways towards
environmental change mitigation and adaptation, development of climate-smart and sustainable cities, and
coordinative governance approaches for climate-environment-health sustainability and carbon neutrality. Below show
the summaries of all conference components and detailed agenda is attached in separate files.

Plenary talks
8 talks were delivered by top scientist in relevant fields, with focus on one of the four themes, (1) Air Quality and
Climate: Science and Society Challenges for Sustainable Development, (2) Air Quality and Public Health: Science
and Society Challenges for Sustainable Development, (3) Smart City Development: Science and Society Challenges
in Sustainable Development, and (4) Global Governance to Achieve Carbon Neutrality and Clean Air. Their wonderful
reports summarized the achievements, challenges and opportunities in the field of chemical weather and chemical
climate research, science-based governance support, and future development prospects.

Session 1: Emissions and physical-chemical transformations of atmospheric components
27 talks were presented in this session, with a summary and conclusion by the session chairs.
The methodologies employed to study atmospheric trace gases and their chemical transformations have seen
significant progress. While the basic methodologies remain largely unchanged, the focus has shifted towards higher
resolution and high-precision characterization of atmospheric components. Particularly, there is a growing emphasis
on understanding the sources of atmospheric trace gases, with a special emphasis on nitrogen-containing organic
species. Emerging topics of significance include investigating the health effects of various atmospheric components
and their combined toxicity. Researchers are increasingly interested in unraveling the relationship between ozone (O3)
and fine particulate matter (PM2.5), as well as the broader interactions between O3 and climate. Future priorities in this
field include evaluating both the direct health effects of atmospheric components and the indirect health impacts
stemming from extreme weather events and climate change induced by atmospheric chemical processes. This holistic
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approach aims to provide a comprehensive understanding of the complex dynamics within the Earth's atmosphere and
their implications for human health and environmental sustainability.

Session 2: Simulation and Forecasting of Chemical Weather/Climate and Its Impacts
27 talks were presented in this session. In summary, methodologies have taken a significant step forward with the
integration of artificial intelligence (AI) into weather forecasting. AI-enhanced weather forecast models have marked a
notable evolution, enabling more precise and reliable predictions. Another noteworthy development is the introduction
of the WRF-GC model, representing a new generation of air quality models. This model incorporates advanced
capabilities for simulating atmospheric chemistry, providing researchers with enhanced tools for understanding and
predicting air quality dynamics. As for important and emerging topics, there is a growing emphasis on the prediction
of extreme weather events. With the increasing frequency and intensity of such events, researchers are keen on
developing models and methodologies that can better anticipate and mitigate their impact on communities and
ecosystems. Looking ahead, future priorities in this field revolve around refining the accuracy of extreme weather
prediction. This involves continuous improvement of forecasting models, on short-term and climate time-scales,
harnessing the power of AI, and advancing our understanding of the complex interactions within the atmosphere. The
goal is to provide more timely and reliable information to communities and policymakers, helping them make
informed decisions and adapt to the challenges posed by a changing climate.

Session 3: Environmental and health impact of air quality, climate change, and weather/climate extremes
27 talks were presented in this session. In summary, methodological advancements in this field are witnessing a
transformative shift with the integration of artificial intelligence (AI) and big data for monitoring and prediction
purposes. These tools and technologies are revolutionizing our ability to collect, analyze, and interpret vast amounts of
atmospheric data, leading to more accurate and timely predictions. In terms of important and emerging topics,
researchers are increasingly focusing on the co-occurrence of extreme events, recognizing the interconnected nature of
various atmospheric phenomena. Understanding the interactions between anthropogenic climate change and air
pollution is another critical area of interest, given the complex interplay between these two environmental challenges.
Furthermore, the health impacts of weather and climate extremes are emerging as a key research focus, as the
frequency and intensity of such events continue to increase. Looking ahead, future priorities in this field involve
promoting affordable technologies and solutions for monitoring and observation, particularly in low-income countries.
Bridging the technological gap ensures that vulnerable regions have access to essential tools for assessing and
addressing atmospheric challenges. Additionally, a health-oriented response to issues related to air quality, climate
change, and weather/climate extremes is essential. Prioritizing public health considerations in policies and strategies
will contribute to more effective mitigation and adaptation measures, creating a sustainable and resilient future.

Session 4: Advancing strategies to reduce climate-environment-health inequalities
21 talks were presented in this session. In summary, innovative methodologies are shaping a new frontier. One
noteworthy development involves the combination of high spatiotemporal resolution air pollution exposure models
with big data on public health. This integration allows for a more comprehensive understanding of the dynamic
relationship between air quality and public health outcomes. Additionally, the development of Exposure Models
tailored to account for complex environmental factors provides researchers with advanced tools to assess the intricate
interplay between various environmental elements and human health. Furthermore, the application of Multi-state
Statistical Models enables researchers to capture the complexity of environmental exposure scenarios and their
impacts on health outcomes. Key and emerging topics in this field include a focus on inequality concerning multiple
environmental exposures. Researchers are increasingly investigating how vulnerable populations are affected under
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complex environmental conditions. This involves understanding the disparities in exposure and health outcomes
among different demographic groups. Moreover, the exploration of policies and technical tools to reduce
environmental exposure inequality is gaining prominence as societies seek to address and rectify environmental
injustices. Looking ahead, future priorities in this field center around delving into the mechanisms of climate,
environment, and health inequality. Understanding the pathways through which these inequalities manifest will be
crucial for designing effective interventions to reduce inequality. Early identification and intervention techniques for
climate, environment, and health inequalities are essential to developing strategies that promote environmental justice
and protect the health of populations. These priorities reflect a commitment to creating equitable, just and sustainable
environments for current and future generations.

Session 5: Towards mitigation and adaptation to environmental changes
25 talks were presented in this session. In summary, advancements in methodologies in this field highlight a shift
towards holistic and sustainable approaches. One notable development is the adoption of nature-based solutions,
recognizing the importance of leveraging natural processes to address environmental challenges. Additionally,
vulnerability and exposure analyses and assessments have gained prominence, offering comprehensive insights into
the risks and susceptibilities of various regions and communities. Complementing this trend, there is an increasing
emphasis on people-centered approaches, recognizing the critical role of local communities in environmental
conservation and climate resilience. Key and emerging topics in this field include the formulation of science-based
mitigation strategies to combat climate change and other environmental threats. Nature-based adaptation measures are
also gaining attention as researchers explore sustainable solutions that harness the inherent resilience of ecosystems.
Understanding the synergies and trade-offs among different regions, living beings, and the environment is essential for
developing nuanced and effective environmental policies. Looking ahead, future priorities involve education and
capacity development related to climate change, environmental change, and sustainable development. Building
knowledge and skills in these areas is crucial for fostering a global community equipped to tackle the various
challenges. Additionally, establishing mechanisms for science-based advisories, including frameworks, networks, and
working processes, will be essential for translating research findings into actionable policies. Collaboration among
multi-stakeholders, including governments, businesses, and civil society, is key to fostering a collective and
coordinated response to global environmental issues.

Session 6: Towards the development of climate-smart and sustainable cities
22 talks were presented in this session. In summary, important and emerging topics in this field revolve around the
complex interplay between air quality, climate interactions, and risk management in cities, particularly in the face of
extreme events and climate changes. Understanding how these factors impact urban infrastructures and residents is
critical for developing effective risk mitigation and adaptation strategies. There is a noticeable shift towards a
multidisciplinary, multi-hazard, and integrated approach to urban weather, environment, and climate systems and
services. This approach recognizes the interconnectedness of various factors influencing urban comfort, resilience and
sustainability. Future priorities include a deeper understanding of the complex dynamics within urban areas. This
involves integrating urban services and placing a greater emphasis on impact-based forecasting to enable targeted
strategies for vulnerable groups. Building resilience to reduce the vulnerability of urban infrastructure and exposure of
city dwellers is paramount for improving overall living conditions and public health. Bridging the gap between
scientific research and practical urban solutions is a priority, emphasizing the need for actionable and evidence-based
policies. Furthermore, experience sharing between cities is crucial for creating a collaborative network where lessons
learned, best practices, and innovative solutions can be exchanged. This collective approach fosters a global
community dedicated to addressing the unique environmental challenges faced by urban areas.
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Session 7: Collaborative Pathways for Climate-Environment-Health Governance
The roundtable discussion recognized future priorities in this field involving an increased understanding of the
interactions between climate change, air pollution, and public health. This includes exploring the nuanced linkages
between air pollution and different health risks throughout the entire life cycle of individuals. All-cause analyses and
assessments, regularly published, will be crucial for providing up-to-date and comprehensive insights into the
multifaceted impacts of environmental risks. Moreover, there is a need to address equity and social justice in the
governance of different strategies and solution pathways. Recognizing the diverse impacts of environmental risks on
various communities and demographics, future priorities include developing better governance structures that
prioritize equity. Placing the public at the core position of governance structures ensures that environmental policies
are inclusive, responsive, and considerate of the diverse needs and vulnerabilities of different populations.

Session 8: Coordinative pathways for climate-environment-carbon neutrality governance
The roundtable discussion recognized future priorities in this field involve developing better models that can
effectively link the physical world and our society. This includes creating comprehensive frameworks that capture the
intricate relationships between environmental factors and societal responses. Seeking optimal options for the future,
considering different uncertainties, is also a priority. This involves leveraging existing knowledge to make informed
decisions in the face of unknowns and unpredictability. Additionally, there is a need for a better understanding of the
policy impact arising from physical, social, and public responses to climate and environmental challenges. This
holistic perspective considers the broader implications of policy decisions on both the physical environment and the
communities affected. Moreover, paying attention to the tradeoffs between security targets in different domains is
critical for informed decision-making. Balancing security considerations across various domains, such as
environmental, social, and economic, requires a nuanced understanding of the potential tradeoffs and synergies.

Session 9: Global partnerships and cooperation with stakeholders in the interdisciplinary area
The roundtable discussion recognized future priorities including a deeper understanding of the cascading and systemic
nature of climate change and its impacts. This requires a comprehensive examination of how climate-related changes
can have far-reaching consequences across various sectors and regions. Addressing inequalities and marginalization in
climate actions is another key priority, ensuring that climate policies consider and rectify social disparities and
vulnerabilities. Conducting a comprehensive assessment of the status of global partnerships on risk inter-connectivity
and governance on climate change and public health is essential for identifying existing gaps and areas for
improvement. In the current situation and in the future, it is important to focus on both and look for a balance between
the mitigation and adaptation strategies. Promoting interdisciplinary research collaboration and knowledge exchange
will further enhance our ability to address complex environmental challenges. Additionally, fostering
multi-stakeholder dialogue and collaboration at the science-policy-practice interface is critical. Ensuring that the voice
of science is heard by policymakers and society at large is imperative for implementing effective and informed
environmental policies.

Side events
In addition to the above sessions, 3 side events were held during or after the conference, to discuss the how to
strengthen the cooperation between organizations in the relevant field.
(1) WCRP URB-RCC and cooperation planning
(2) WMO GAWARCH Lunch Meeting
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(3) National Stakeholder Awareness Workshop in P.R. China on EANET

Poster session
80 posters were displayed in the poster venue, and there were thorough communications and discussions with the
participants. 15 outstanding posters were honored.

Young scientist award
The conference recognized the importance to encourage early career scientists to engage in interdisciplinary studies
and fostered a collaborative environment. This Young Scientist Awards, is to recognize the remarkable achievements
of young scientists (within 10 years of receiving their Ph.D. degree) who have made significant and original
contributions to the fields of climate change, atmospheric environment, and public health. Three outstanding young
scientists were awarded.
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Conclusion and recommendations
The CWCC 2023 concluded with a strong sense of commitment by addressing the multifaceted challenges of
chemical weather and chemical climate. The conference served as a catalyst for new collaborations and implementing
evidence-based solutions towards sustainable development and a healthier, resilient future for all.

Specifically, the major recommendations and advocacy points include the following items:
(a) Comprehensive Emission Inventories: Advocate for the development and maintenance of comprehensive emission

inventories that accurately track atmospheric component emissions from various sources, including residential
activities, industrial processes, and natural sources. These inventories are essential for understanding the behavior
of pollutants in the atmosphere. Emphasize the importance of robust measurement techniques and modeling to
understand the behavior of pollutants.

(b) Advanced Simulation and Forecasting: Promote the use of advanced simulation and forecasting models for
chemical weather and climate to enhance understanding of complex interactions between chemical species and
meteorological conditions. Encourage the continued advancement of simulation and forecasting models for
chemical weather and climate based on seamless integrated approach of Earth System modelling. These models
should incorporate the complex interactions between chemical species and meteorological conditions to provide
more accurate predictions of atmospheric conditions and air pollution levels. Encourage the application of these
models for assessing emission reduction strategies.

(c) Stringent Air Quality Standards: Advocate for the adoption and enforcement of stringent air quality standards to
protect public health. Highlight the adverse effects of poor air quality on respiratory and cardiovascular health,
emphasizing the urgency of these measures.

(d) Addressing Inequities: Promote strategies for reducing inequities related to air quality, climate change impacts,
and weather/climate extremes. Encourage inclusive policy development, community engagement, and equitable
access to resources and information.

(e) Mitigation and Adaptation: Stress the importance of both mitigation and adaptation strategies to address
environmental changes effectively. Share best practices in reducing greenhouse gas emissions, enhancing carbon
sinks, and transitioning to renewable energy sources. Focus on adaptive measures to minimize the impacts of
climate change and weather extremes.

(f) Climate-Smart Cities: Highlight the role key of cities in sustainable development and addressing climate change
and air quality challenges. Advocate for strategies like urban planning, green infrastructure, and sustainable
transportation to create climate-smart and sustainable cities. Emphasize integrated urban services,
multi-stakeholder collaborations and knowledge-sharing among cities.

(g) Coordinated Governance: Highlight the need for coordinated governance approaches to address interconnected
challenges in climate, environment, and health for sustainable development. Strengthen institutional coordination,
promote climate and environment changes related risk interconnectivity considerations into policy-making.
Promote and support interdisciplinary research and partnerships among governments, international organizations,
academia, and civil society.

(h) Carbon Neutrality Governance: Promote coordinated pathways for governance to achieve carbon neutrality. Focus
on policy frameworks, technological innovations, and economic incentives for transitioning to a low-carbon
economy. Support international cooperation and capacity-building efforts for developing countries.

(i) Global Partnerships: Highlight the importance of global partnerships and collaboration among stakeholders to
address complex chemical weather and climate challenges. Encourage knowledge exchange, data sharing, and
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capacity-building initiatives. Stress the need for crosscutting approaches that combine scientific research, policy
development, and community engagement.

(j) Support for Early-Career Scientists: Continue to actively involve and encourage early career scientists in
interdisciplinary studies. Recognize their contributions and potential as future leaders in addressing chemical
weather and climate challenges. Provide opportunities for mentorship and career development.

(k) Promotion of Knowledge Exchange: Emphasize the importance of knowledge exchange through poster sessions
and discussions. Promote communication and collaboration among participants to facilitate the sharing of ideas
and research findings.
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