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34th Annual IGAC SSC Meeting  
and Visioning Exercise

28-31 October 2019
Mexico City, Mexico

The 34th Annual IGAC SSC Meeting was held between 29-31 October 2019 
at the National Autonomous University of Mexico (UNAM) in Mexico City, 
Mexico. Prior to the SSC meeting, a Visioning Exercise was held with the 
objective of discussing IGAC’s present role and identifying its direction for  
the future. Participants and facilitator for the Visioning Exercise are as follows.

Participants
Paul Beukes
Jim Crawford (Co-chair)
Lisa Emberson
Louisa Emmons
Greg Frost
Christian George
Michel Grutter
Mark Lawrence
Pieternal Levelt
Megan Melamed (Director)
Clare Murphy
Jennifer Murphy
Manish Naja
Abdus Salam
Hiroshi Tanimoto (Co-chair)
Mei Zheng

Facilitator
Bill Sharpe

Rapporteur
Edit Nagy-Tanaka
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THE MEETING WAS OPENED BY MEGAN MELAMED, by saying that IGAC needed 

to review what it did and why, and what direction it should take in the future. Hiroshi 

Tanimoto added that the scientific landscape around the atmospheric chemistry 

community has been changing over the last decade, with cutting-edge fundamental 

science evolving and a linkage to global sustainability emerging. He said that the 

SSC started a discussion in 2017 on how it could best serve the community, and that 

it was now the right time to do a Visioning Exercise to help draw up a future direction 

for IGAC. He encouraged the participants to imagine atmospheric chemistry in 

2050, have an open mind, and listen to the others in this Visioning Exercise. Next, 

Bill Sharpe introduced shortly the structure of the Visioning Exercise. He explained 

that his role in this exercise was to help identify participants’ visions and collect 

ideas for the future direction of IGAC. 

EXERCISE 1
To discuss in pairs what vision is and what it does in the participants’ lives.

After the team work, each participant raised some topics. Interestingly, most of 
the participants mentioned professional visions, with only a few mentioning visions 
relating to their personal lives.

Issues such as the following were mentioned.

n  Particular visions in professional life (such as improving society in a certain country)
n  Efforts towards improving science
n  Bringing knowledge into action
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n  Working in a certain direction
n  Living up to children’s expectations for the future
n  Ensuring a good environment for our children

Bill summarized the topics saying that a vision was not a plan, but an individual 
aspiration and that it was important to look for opportunities. Next, Exercise 2  
was introduced.

EXERCISE 2
To look individually at Topics to Discuss Document (Appendix 1) and find 
important challenges/points or some personal statement about the importance 
of atmospheric chemistry.

The following statements were identified.
1) Mankind and nature thriving on earth
2) More equitable access to resources
3) Structures and data for sustainable world
4) Broad collaborations across disciplines to solve the problems
5) Bringing a flowering of curiosity back into AC
6) Crossing border between scientists and people

Visioning Exercise 2
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7)  Identifying challenges on regional basis for sustainable 
development

8) Growing AC in Africa and other less active regions
9)  Connecting regional efforts to find global solutions for  

a healthy planet
10) IGAC plays a role in whole earth systems
11) Empowered humanity acts on knowledge
12) Prioritizing efforts to ensure a sustainable atmosphere
13) Making a difference wherever most needed
14)  AC interconnected with science of environment,  

land, water
15) Curiosity and problem solving in balance
16)  Higher public awareness of state of atmosphere  

locally / in real time

The next step in this exercise was to group these vision 
statements based on “pattern recognition”. Pattern recognition 
is very helpful when trying to generate themes in a material. 
Bill then connected the themes and grouped the participants’ 
statements of vision, asking the participants to modify the 
grouping if it didn’t make sense to them. Finally, after the 
participants’ modifications, three groups emerged that can be 
labeled as the following.

n  Sustainable world and mankind (statements 1, 2, 3, 11, 12)
n  Curiosity, challenge, and collaboration (statements 4, 5, 7, 8, 

13, 15, 16)
n  Interconnections between science and people (statements 6, 

9, 10, 14)

This exercise was conducted to see the visions of the participants, 
to bring individual motivations and to explore how participants 
shared the vision. Following this exercise, Bill explained that 
when talking about the future, we had to deal with two things:

n  Quality of the future and its uncertainty, and
n  Agency, i.e. our ability to act and our assumptions.

Figure 1 shows the dimensions of the future, with the individual 
cells being defined as follows. 

Cell (1): This is a world where we can make forecasts and we 
make plans based of those forecasts.

Cell (2): Roadmaps are to organize ways to work on the future. 
We bring the actors together to settle on a direction.

Cell (3): Scenario planning: making stories for the future that 
Figure 1

Dimensions of the future

Using Pattern Recognition  
to Identify Themes
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capture and hold critical uncertainties and help prepare us to 
handle different futures.

Cell (4): Adaptive pathways: only by taking steps we can learn, 
and learning leads to new steps forward which we adapt to the 
situation.

Next, Bill introduced the “Three Horizons Model” (Figure 2). The 
“Three Horizons Model” offers a simple but innovative way of 
looking at the future. It is a tool for thinking about transformation 
and how to bring it about. It helps groups to articulate a shared 
understanding of the current situation or system and their 
challenges (Horizon 1), visions for the future (Horizon 3) and the 
innovations that can help to achieve the future vision (Horizon 2). 
Learning to work with the Three Horizons Model enables groups 
to develop a shared language and to create transformational 
change that has a chance of succeeding.

Horizon 1   Current situation of life that we reproduce by taking 
part in it.

Horizon 3  Visions for the future, how we imagine the future.

Horizon 2   Bridging H1 and H3 together, finding solutions and 
ways to implement them.

The different horizons represent different views or mindsets. 
There is often strong disagreement between the horizons, for 
example, from the visionary point of view, the managers are 
lacking passion and they compromise our visions. We must 
recognize which of the voices/views we are using and recognize 
its values and limitations, and then we have to convene and find 
problem solving.

Bill continued the workshop by explaining the three domains of 
an organization (Figure 3).

Inner domain: the organization having a discussion. In the 
present case, IGAC.

Middle domain: transactional environment, the organizations 
IGAC deals with, all the organizations that participate in the 
discussion.

Outer domain: contextual environment, for example Sustainable 
Development Goals (SDGs) to frame the discussion. The SDGs 
are an aiming point to frame not only the needed actions, but 

Figure 3
Domains of an organization

Figure 2
Model of the Three Horizons
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the direction of “travel” for a thriving humanity.

Bill explained that in this workshop the goal was to focus on actions, and 
that SDGs could be used as a proxy to frame the changing landscape of 
visions. Megan mentioned that IGAC already had conversations about 
SDGs and she wanted to bring this discussion into the workshop, but 
Bill emphasized that the goal for this workshop was to organize the 
participants’ thinking, not to find definitive solutions. 

Next, Bill asked the participants to think about their own particular fields 
and identify what is good, then identify weaknesses and the elements 
that are not working well. This would be done through Exercise 3.

EXERCISE 3
To review papers in Impactful Examples Document (Appendix 2) in 
pairs with regards to their contribution and find parallels to IGAC’s 
current situation. Aspects to consider were:
n  Key actors
n  Adjacent disciplines
n  Translational structures
n  What worked well?
n  What is not fit for the future?

Working in pairs for 
Exercise 3
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Vakkari, Kerminen, Beukes et al.: Rapid changes in biomass burning aerosols by 
atmospheric oxidation

 Good •  actual academic collaboration
Weaknesses •  narrow scientific vision
  •  lack of translation of practical solutions
  •  missing actors: policy and politicians

Saturno, J. et al.: Black and brown carbon over central Amazonia: Long-term aerosol 
measurements at the ATTO site

 Good •  international collaboration
  •  scientific evidence combining areas
  •  robust and focused findings on black carbon
  •  addressing issues in adjacent disciplines

Weaknesses  •  not sufficiently interdisciplinary
   •  not translating to everyday life

SUSKAT field campaign in the Kathmandu Valley Special Issue

 Good •  wide range of scientists involved, bringing together MANGO
  •  capacity building of young scientists
  •  publication highlights issue in region

Weaknesses  •  modelling could not be done, lack capacity
  •  missing regional emissions data
  •  delay in scientific output (publication) compromised impact

UNEP-WHO: Integrated assessment of black carbon and tropospheric Ozone + 
Shindell, D. et al.: Simultaneously mitigating near-term climate change and improving 
human health and food security

 Good •  inspirational work across disciplines
  •  clear focus in complex issue
  •  WHO and UNEP acted as effective translators and messaging
  •  some success on national programmes

Weaknesses  •  practical issue not supported by ongoing science
   •   it took 25 years to bring climate change and atmospheric chemistry   

communities together

Bianchi et al.: New particle formation in the free troposphere: A question of chemistry 
and timing + Ehn, M. et al.: A large source of low-volatility secondary organic aerosol.

 Good •   hit several success criteria (right people together, different 
disciplines)

  •  inspired follow-up studies in other environments
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 Weaknesses   •    triggered jealousy and fight (e.g. coal mine workers fighting for  
their jobs)

  •  new generation of instrumentation needed
  •  tomorrow’s problems, not today’s

National Academies of Sciences, Engineering and Medicine: The future of 
atmospheric chemistry research: Remembering yesterday, understanding today, 
anticipating tomorrow.

 Good •  good for internal conversation amongst scientists
  •  sustained IGAC funding
Weaknesses  •  too technical, not reaching broader audience
  •  lack of resources for implementation

Korea-United States Air Quality Study (KORUS-AQ) Rapid Science Synthesis Report 

 Good •  good model of broad collaboration and connection to policy makers  
  •  active mitigation measures supported
  • gave a voice to local actors 
Weaknesses  • cultural differences diluted science and impact
  • local player wanted exclusivity
  • challenge from regional politics to science

Mills et al.: Closing the global ozone yield gap: quantification and co-benefits for 
multi-stress tolerance

 Good • good connection of disciplines, impact and concrete mitigation
  • good collaboration between atmospheric chemistry and agriculture
  • clear message accessible to the public
Weaknesses  • need to connect with agronomists
  • how reliable are these numbers?

The conclusion of this exercise was that although IGAC already was a multi-
disciplinary organization, these papers proved how important it was to reach out 
to other disciplines, and to have international and multi-disciplinary collaborations.

After the lunch break, Bill said that exploring the first horizon generated some very 
general statements and problems. The next stage in this visioning exercise was 
exploring the vision of the third horizon. This would be achieved by looking at SDGs. 
How does IGAC address these goals? How can IGAC contribute to these goals? The 
SDGs can be seen not only as a means of problem solving, but also as aspirational 
goals. 
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EXERCISE 4
To discuss 17 Sustainable Development Goals – SDGs Brief Description Document 
(Appendix 3).

Bill asked the participants to focus on an SDG and consider
n   Key actors
n  Adjacent disciplines
n  Translational structures and processes
n  What has been learnt from Horizon 1? How would IGAC align with SDG actions?

GOAL 1: Take urgent action to combat climate change and its impact (Pieternel, 
Hiroshi, Louisa, Michel)

n Climate models need chemistry
n Better understanding of secondary aerosol formation & optical properties
n Prioritize SLCFs (O3, CH4, BC) + their role in climate
n Improve observation-based science including new techniques, e.g. satellites
n Mitigate emissions from fossil fuels for air quality and climate
n   IGAC position paper to stress relevance of AC in climate 

GOAL 2: End hunger, achieve food security and improved nutrition, and promote 
sustainable agriculture + GOAL 15: Protect, restore and promote sustainable use 
of terrestrial ecosystems, sustainably manage forests, combat desertification, and 
halt and reverse land degradation and halt biodiversity loss (Lisa, Jim, Manish, Jen)

Lunch Break
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n Concentration & fluxes in agricultural regions
n Focus on data – poor food/insecure regions
n Land management and interactions with atmospheric chemistry
n Air quality & climate change impacts on ecosystem services
n Circulation & precipitation response to atmospheric composition
n Disruption to biogeochemical cycles

GOAL 3: Ensure healthy lives and promote well-being for all at all ages (Greg, 
Salam, Clare, Megan) 

n   Articulate/advocate for the role of AC in solving SDGs
n   Be proactive vs reactive
n   Improve models underpinning AQ early warning systems
n   Support research + build capacity on indoor air quality
n   Support fundamental AC and instrumental development for emerging issues
n   Co-design of mitigation options for air quality and climate 

GOAL 4: Ensure inclusive and equitable quality education and promote life-long 
learning opportunities for all (Mark, Mei, Christian, Paul) 

n Why align?
 1) Responsibility
 2) Opportunity
 3) Survival
 4) Better students

n School education
➢ • Curricula
 • Teaching teachers
 • Relevance

n	 Educate society through the kids
n	 Education – critical public
n	 	Better air quality – better learning (less illness/absence, better concentration)

Group discussions 
for Exercise 4



12

Bill summarized the findings and said that the goal of this exercise was to see 
which activities and SDGs represented IGAC’s regular activities and how they were 
achieved. He presented Figure 4, indicating IGAC’s current focal activities.

However, in order for IGAC to evolve further, he said, it was necessary to incorporate 
individual visions (from the morning exercises) and find new categories of goals in 
addition to the ones in Figure 4. For this, Exercise 5 was conducted.

Exercise 5
To generate ideas for new IGAC activities/mission. 

This exercise was characterized by a vivid discussion and brain storming. Issues 
like “How does the present framework allow us to break into new areas?”, “How 
do you ‘grow’ activities?”, “What does the IGAC SSC actually do?”, “What do 
we do to provide intellectual leadership?” arose in the discussion. Furthermore, 
questions like “Should the SSC have a stronger role?”, “Should the SSC assume new 
responsibilities?” were also raised. While the participants agreed that “Fostering 
community” and “Building capacity” were important responsibilities of IGAC, 
“Providing intellectual leadership” seemed to be more difficult to define. A participant 
suggested that IGAC rephrase this goal. The participants agreed that IGAC was 
quite successful in its mission, e.g. had well-supported conferences, but that IGAC 
probably didn’t manage to provide a clear message to policy-makers, politicians and 
stakeholders, and therefore, IGAC needed to have a clearer messaging of what it 
did and why (lobbying). A participant commented that IGAC shouldn’t confine itself 
to fundamental science as its main target and that IGAC should examine whether 
it had a clear objective. It was also mentioned that both visions and drivers were 
changing, and the question arose how IGAC navigated these changes and how it 
should communicate them to policymakers. 

Figure 4

IGAC’s current  
focal activities.
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The following are some of the ideas for new IGAC activities suggested by the 
participants.

n Providing translational knowledge
n Translational efficacy
n Engaging in dialogue
n Championing science to the younger generation
n Championing our science 
n Championing both outwards and inwards

A participant cautioned that the term “translational knowledge” was often used 
in medical sciences, and, therefore, in the atmospheric chemistry context the term 
should be rephrased and called “clear messaging”. An observation was that IGAC 
didn’t achieve what it wanted because it was not getting the message through. 
The participants agreed that IGAC had to communicate its goals differently to 
different groups, such as policymakers or scientists within and outside atmospheric 
chemistry. But first, it was important to find out what needs the different groups had 
in order to efficiently communicate IGAC goals to them. This required engaging in 
dialogue with different groups. Finally, the participants generated candidates for 
new activities/missions and added “Championing our science” and “Championing 
our core science” to the current goal of “Providing intellectual leadership”, as can 
be seen in Figure 5. 

With regards to how these goals would be achieved, the participants suggested 
that “Championing our science/Championing our core science” could be achieved 
through:
1) Vision – basically an indication of how we champion our science
2) Activities – led by champions, not only leadership 
3) Advocacy – or lobbying, to those who provide funding
4) Popularizing

Figure 5

Tentative new IGAC  
focal activities.
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The consensus was that IGAC needed to rephrase and/or expand its goals and 
communicate them more efficiently to better meet the needs of society. After this 
discussion, Exercise 6 was conducted.

EXERCISE 6
To connect the participants’ individual visions with the IGAC goals. The participants 
collected one sticker from Exercise 2 in the morning and pasted it in the figure cells 
on the board (Figure 5). The outcome of this exercise and the following discussion 
is as follows.

Under “Providing translational knowledge” + “Engaging in dialogue”
n  Prioritizing efforts to ensure a sustainable atmosphere – we also have to talk with 

other communities and see how they address the problem (dialogue).

n Empowered humanity acts on knowledge 

n  Structures and data for sustainable world – we are good at getting activities 
together and getting more knowledge, but we need to be bolder in implementing 
them. 

n  Connecting regional efforts to find global solutions for a healthy planet – this can 
be achieved by connecting disciplines and communities.

n  Crossing border between scientists and people – getting out our message more 
efficiently. Also, policy makers should come to the conferences to see what 
information and knowledge they can use to implement changes.

n Higher public awareness of state of atmosphere locally / in real time

n  Broad collaborations across disciplines to solve the problems – atmosphere and 

Group discussion
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ocean communities should talk more to each other as both areas are important 
for a future Earth. There should be a broad communication between disciplines, 
we should be the communicators. Here, IGAC has an important role to play.

At the interface of “Fostering community” + “Building capacity”
n  Growing AC in Africa and other less active regions – Define priorities regionally 

and bring in curiosity, because different regions of the world do not have the 
same problems and developmental level.

n Making a difference wherever most needed 

n  More equitable access to resources – fostering community includes capacity 
building. It is important to address the main problems by allotting time and 
resources.

Under “Building capacity”
n Bringing a flowering of curiosity back into AC 

n  Identifying challenges on regional basis for sustainable development – how can 
IGAC contribute? 

Under “Championing science”
n AC interconnected with science of environment, land, water

n IGAC plays a role in whole earth systems – emphasize IGAC’s unique role!

n Curiosity and problem solving in balance

One participant remarked that IGAC had to be bolder 
in the implementation of these activities. It was also 
mentioned that these kinds of activities will need more 
money and time, and it was suggested that SSC meetings 
could be conducted online, and the money for SSC 
meetings could be used for these kinds of activities. Bill 
summarized the results by saying that he found three key 
areas to be discussed with regards to the IGAC goals: 
deepening, broadening, and interface between goals. He 
suggested that the participants continued the discussion 
the following day to find a new focus for IGAC activities.

Exercise 6: Connecting Individual 
Visions to IGAC’s Focal Areas
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The meeting was opened by Hiroshi Tanimoto, who summarized the last chart 
from the previous day (Figure 5). He said that IGAC needed to focus its activities 
and communication both within and outside the community and redefine its focal 
activities. He asked the participants to briefly summarize their impression of the 
discussions on the previous day and point out the most important issue to them in 
order to find topics for a potential new focus. The goal of today’s meeting was to 
discuss these new focused activities and how they could be achieved. The following 
topics emerged. These groups correspond roughly to the ideas for new IGAC 
activities in Exercise 5.

Exchange/dialogue
n  We are members of other communities too – how to connect these different 

communities?
n Exchange with people.
n  Engage in dialogue. It is a two-way process: we have to do more listening, what 

do they need and what can we do to achieve it? We have to meet others’ needs.

Messaging
n Clear messages to external communities – bottom-up or top-down?
n Direct our message to specific groups and adjust the language to them.
n  We have many scientists in different fields – we need a group of people who have 

some understanding of all what we do – messaging.
n Having a science communication officer?

Outreach/Championing our science
n SSC members need to attach themselves to activities
n We have to go to other conferences, e.g. health conferences.
n Invite IGAC people to hold a special session or presentation at conferences.
n IGAC’s presence must be seen at other conferences – reaching out.
n Championing outside: organizing activities.
n  IGAC should be more connected to regional activities and projects, e.g. inviting 

experts to organize summer schools.
n Branding and visibility are important.
n Get universities involved.
n Put money in education – IGAC-sponsored PhD?

Future
n  We are good at what we are doing but how can we demonstrate that we want to 

go on? 
n Changing issues in the future. Where is the need to make greatest impact?
n  We have to be more critical of ourselves, we have to be ready to change the way 

we do things.

Financial issues
n  Can we use IGAC money differently? E.g. off-conference SSC meetings online 
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instead of meeting somewhere.
n Can IGAC fund projects in developing countries?
n  IGAC is not a funding organization. “Sponsored activity” is a misconception. 

Better to use the term “endorsed”, i.e. getting a stamp from IGAC that it is a 
necessary and sustained activity, so it will raise the chances of getting funding 
from elsewhere.

Bill’s advice for arriving at a new category of goals and missions for the future was 
“Disaggregate for understanding and aggregate for action”, i.e. break down the 
issue until you understand it, and then do something about it. He also acknowledged 
that using SDGs is one way to find a new mission but questioned whether SDGs 
were the best guidelines. He said that to accomplish a goal, a sustained view must 
be adopted, i.e. sustained actions and transformation. He suggested to continue 
the discussion in a session on 31 October.

Visit to the Center 
of Atmospheric 

Science at UNAM
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Hiroshi Tanimoto introduced the day’s program, which was to revisit the visioning 
exercises to find a new mission for the future. The current three focus areas are 
“Fostering community”, “Building capacity”, and “Providing leadership.” All 
participants agreed that these three areas in general were good, but should be 
redefined by the SSC. It was also noted that a new focus area was needed in order 
for IGAC to achieve its mission. Hiroshi summarized the results of the previous 
exercises that resulted in the proposal of a new focus area, which could be called 
”Outreach and engagement”, in addition to the existing ones. He also introduced 
the last exercise, Exercise 7.

EXERCISE 7
To review and rephrase the current three areas that IGAC focuses on to achieve 
its mission to facilitate atmospheric chemistry research toward a sustainable 
world, to draft a new focus area, and to renew the IGAC website with better 
vision definitions. For this exercise, the participants split into groups for discussion, 
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IGAC SSC members in front of the Central Library at UNAM
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after which each group presented its tentative revised definition. This was followed 
by a general discussion among all the participants, with suggestions for clarification, 
rephrasing and improvement. The final vision statements are the following.

Advancing knowledge (Jim, Chris, Manish, Salam)
This group suggested changing the existing mission title, “Providing intellectual 
leadership”, to “Advancing knowledge”, which was approved by all participants. 
The new definition is:
“IGAC provides a framework for scientific experts to convene at the international 
level, identify knowledge gaps and organize strategies to address them through 
topical activities that evolve with the state of knowledge. This is achieved by…”

Fostering community (Michel, Hiroshi, Jennifer)
“IGAC fosters collaborations across geographical boundaries, tackling shared 
challenges, enabling understanding, and connecting curiosity-driven science to 
applied research. This is achieved by…”

Building capacity (Mei, Judith, Louisa)
“IGAC supports equitable sharing of knowledge and resources to empower the 
current and next generation of researchers and scientific leaders. This is achieved 
by…” 

Engaging society (the new focus area) (Pieternel, Lisa, Paul, Greg, Clare)
The definition suggested by the group generated a heated discussion, some 
approving, some opposing and some discussing semantics, such as “conveying 
research results” (one-way communication) versus “engaging in dialogue” (two-
way communication). Finally, Megan and Jim finalized the suggested definition and 
discussion, upon which all the participants agreed. The final definition is as follows:
“IGAC aspires to develop the tools to synthesize and convey the relevance of 
atmospheric chemistry, and to promote dialogues with partners who can translate 
knowledge into action. We envision this will be achieved by…”

Everybody approved all the new definitions of the focal area statements. With this, 
the Visioning Exercise of the IGAC SSC was completed. Finally, the session was 
ended by closing remarks from Hiroshi Tanimoto and Jim Crawford, who thanked 
all the participants for their active contribution to discussing IGAC’s future. We 
hope this exercise will be a historic event with a lasting impact for IGAC and the 
international atmospheric chemistry community toward the future. n
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Answer to the request to please provide any topics that you feel should be discussed 
as part of the visioning exercise and/or SSC meeting.

FROM MEGAN AND CO-CHAIRS

• Should IGAC invite more liaisons? 

• What is IGAC’s relevance and how does it continue to get funding from the US for the 
IPO? 

• Geoengineering

• Frontiers of science versus the application of science to define the problem globally

• How best to engage/build community in underrepresented areas (Africa, middle east,  
eastern Europe, Russia)

• Science-policy engagement

• Science-practitioner interactions

• The role of IGAC in fostering instrument/computing power exchanges

• Data collection and sharing within activities and working groups, is there a role for IGAC?

FROM SSC MEMBERS

• Balancing science with the emerging push for applied information (“Science for Services”), 
which some fear is going to marginalize fundamental science.

• We spend a lot of time discussing how to engage more closely with stakeholders and make 
our science more ‘applicable to the real world’. But my understanding from some IGAC 
SSC members from e.g. south Asia is that in some parts of the world, the emphasis is only 
on the applied aspects of pollution and that they need help in advocating for being able to 
carry out ‘fundamental science’ studies. I think it would be useful to discuss this more and to 
consider whether IGAC could have a role to play in facilitating this.

• More in depth interaction of IGAC with other global core projects and Future Earth

• 1) Identify grand challenges of atmospheric chemistry, 2) Enhance effective international 
collaboration in atmospheric chemistry, and 3) Establish more programs for distinguished 
young scientists in atmospheric chemistry besides IGAC conference.

• 1) “Science to policy” in the atmospheric chemistry research: the framework of the approach 
and how we incorporate this dimension in the IGAC sponsored/endorsed activities. 2) 
Integrated research approach, especially considering the deposition fluxes of pollutants 
from the atmosphere to the Earth and subsequent impacts on the planet. This in turn will 
enhance the “Science to Policy” dimension and impacts of IGAC.

• Should IGAC seek sustained financial support from countries other than the US?

• 1) How to empower regional working groups, while keeping them intact with the IGAC?  
2) Encouragement of regional research vs global research?

A
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• 1) Liaisons - whether we are willing to have CEOS community as a liaison? 2) WG - whether 
WGs can have their own projects?

• Air pollution affects the health of humans and ecosystems, as well as some important 
production sectors and food security. IGAC should discuss what role it should play in the 
broad international community, be active or rather passive, and discuss what our vision is 
in this regard. In the case we decide to be more active than we have been in the past, we 
could start an initiative to summarize relevant information for policy makers in an assessment 
which also could include some recommendations in the regional and local levels. Which 
are the trustworthy facts with respect pollution levels and evolution in different parts of 
the world, the known and accepted chemical processes for photochemical production of 
secondary pollutants, aging and transformations of aerosols, etc. are some topics which 
could be analyzed. No new information would be generated, but the facts from selected 
publications would be used and cited to give our view of the current situation. IGAC, being 
a group of experts in the field of atmospheric chemistry, could gain a lot of visibility with such 
a document and this could serve the broader community as well.

• Linking well-resourced groups with poorly resourced groups in order to enable atmospheric 
measurements/modelling in under-represented parts of the globe.

• 1) Modeling Capability  2) Mitigation based on Technology  3) Policy

• Beside purely scientific questions, we could discuss organizational issues (e.g., making sure 
all sub disciplines of atmospheric chemistry are aware of each other) and how to make the 
outcome of our visioning exercise known to stakeholders.

• How to stimulate the growth of the atmospheric research community in Africa and other, less 
active regions.

• Relationships between air quality and climate and ecosystems.
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Answers to the request to please provide a reference from the last 5 years of an article, 
report, or other tangible output on atmospheric chemistry research that you consider 
successful and impactful. Why was it successful? How was it impactful to the world?

•	 Korea-United States Air Quality Study (KORUS-AQ) Rapid Science Synthesis Report, 
2018, https://espo.nasa.gov/sites/default/files/documents/KORUS-AQ-ENG.pdf
o My choice is a little self-serving, but it marks the first time in my career that a governing 

body wanted to know the results of our research and what they indicated about local 
air quality.

o Hopefully it is helping to motivate emissions reductions in Asia, where air quality 
problems are currently most severe.

•	 National Academies of Sciences, Engineering, and Medicine. 2016. The Future of 
Atmospheric Chemistry Research: Remembering Yesterday, Understanding Today, 
Anticipating Tomorrow. Washington, DC: The National Academies Press. https://doi.
org/10.17226/23573.
o It represented thorough review and priority-setting from a diverse group of atmospheric 

chemistry researchers.
o Not sure it was that impactful to the world, but it does offer guidance to policymakers 

and funding organizations, in addition to researchers.

•	 Saturno, J., Holanda, B. A., Pöhlker, C., Ditas, F., Wang, Q., Moran-Zuloaga, D., Brito, J., 
Carbone, S., Cheng, Y., Chi, X., Ditas, J., Hoffmann, T., Hrabe de Angelis, I., Könemann, T., 
Lavri, J. V., Ma, N., Ming, J., Paulsen, H., Pöhlker, M. L., Rizzo, L. V., Schlag, P., Su, H., Walter, 
D., Wolff, S., Zhang, Y., Artaxo, P., Pöschl, U., and Andreae, M. O.: Black and brown carbon 
over central Amazonia: long-term aerosol measurements at the ATTO site, Atmos. Chem. 
Phys., 18, 12817-12843, https://doi.org/10.5194/acp-18-12817-2018, 2018.
o Contributed to the understanding of Amazonian atmospheric aerosols in terms of 

their interactions with solar radiation and the physical and chemical-aging processes 
that they undergo during transport.

o The understanding of all kind of processes affecting the Amazon is of great importance 
to the world to elucidate the complex interactions between the rainforest ecosystem 
and the atmosphere.

•	 Liu, M., Y. Song, T. Zhou, Z. Xu, C. Yan, M. Zheng, Z. Wu, M. Hu, Y. Wu, and 
T. Zhu (2017), Fine particle pH during severe haze episodes in northern China, Geophys. 
Res. Lett., 44, 5213–5221, doi:10.1002/2017GL073210. 

o Aerosol acidity plays a very important role in atmospheric chemistry and in 
understanding formation mechanism of haze in China.

o It leads to active discussion of various scientific questions including how to accurately 
measure aerosol pH and formation mechanisms of haze etc.

•	 Kim Oanh N.T., Permadi D. A., Hopke P. K., Smith R. K., Dong N. P. and Anh Nguyet D. (2018). 
Annual emissions of air toxics emitted from crop residue open burning in Southeast 
Asia over the period of 2010–2015. Atmospheric Environment. https://doi.org/10.1016/j.
atmosenv.2018.05.061.
o It presents a comprehensive method to develop emission inventory of crop residue 

open burning. Emissions were quantified showing how important this source of 
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emissions is to local air quality, more than the forest fires in a number of countries. The 
source should be managed properly.

o It has been read by many. Several papers published by other researchers afterward 
follow the same methodology and used the set of emission factors compiled in the 
paper. The results are included in a policy brief delivered to policy makers to encourage 
measures to eliminate/minimize this emission source.

•	 UNEP-WMO (2011). Integrated Assessment of Black Carbon and Tropospheric Ozone, 
UNEP and World Meteorological Organization (WMO), Nairobi, Kenya. ISBN: 92-807-3141-6.

o It is among the most influencing documents but not within 5 years
o Many projects on “co-benefits” and the whole CCAC has been created afterward.

•	 Mcdonald, Brian & de Gouw, Joost & Gilman, Jessica & Jathar, Shantanu & Akherati, Ali 
& Cappa, Christopher & L Jimenez, Jose & Lee-Taylor, Julia & L Hayes, Patrick & McKeen, 
Stuart & Cui, Yuyan & Kim, Si-Wan & R Gentner, Drew & Isaacman-VanWertz, Gabriel & H 
Goldstein, Allen & Harley, Robert & Frost, Gregory & Roberts, J & B Ryerson, Thomas & 
Trainer, Michael. (2018). Volatile chemical products emerging as largest petrochemical 
source of urban organic emissions. Science (New York, N.Y.). 359. 760-764. 10.1126/science.
aaq0524.

o The work that informed this paper brought together a large number of researchers, 
led by a dynamic early-career scientist, with a variety of expertise and combined 
different types of datasets and methods. Its subject matter was accessible to a 
broad audience beyond the atmospheric chemistry research community. The paper 
received a lot of notice both from the scientific community and through popular 
media, so its findings could not be ignored by regulators and industry.

o This article changed the way we think about the sources of urban air pollution. The 
paper has spurred new lines of atmospheric chemistry research inquiry, and it has 
changed the regulatory and policy communities’ ideas on urban pollution control 
strategies.

•	 SUSKAT field campaign in the Kathmandu Valley, Special Issue https://www.atmos-chem-
phys.net/special_issue827.html.

o South Asia, including the Indian Ocean, is not well understood and well-studied 
region in respect of Atmospheric Chemistry. SUSKAT field observation was a multi-
national and multi institutional campaign that was conducted after about 20 years 
following the INDOEX campaign over the South Asia. It provided a good platform 
to experts in different domains of atmospheric chemistry to come together for the 
joint observations, followed by several joint publications. Now collaborations are 
continuing in the post-campaign period.

o It has shown wide spread impact of the pollution to the remote regions. It has 
highlighted the existence of the diverse pollution sources at one place that impact a 
region. Such situation could be seen in very few regions of the world.

•	 Shindell, D., J.C.I. Kuylenstierna, E. Vignati, R. van Dingenen, M. Amann, Z. Klimont, S.C. 
Anenberg, N. Muller, G. Janssens-Maenhout, F. Raes, J. Schwartz, G. Faluvegi, L. Pozzoli, 
K. Kupiainen, L. Höglund-Isaksson, L. Emberson, D. Streets, V. Ramanathan, K. Hicks, N.T.K. 
Oanh, G. Milly, M. Williams, V. Demkine, and D. Fowler, 2012: Simultaneously mitigating 
near-term climate change and improving human health and food security. Science, 335, 
183-189, doi:10.1126/science.1210026.
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o They provided a clearer view to compare the importance of air pollutants with CO2 in 
a time scale of 2050-2100.

o Figure 1 of this paper is successful for public people to understand this complicated 
role of chemically reactive species in climate changes.

•	 Friedrich, Martina & Rivera, Claudia & Stremme, Wolfgang & Ojeda, Zuleica & Arellano, Josué 
& Bezanilla, Alejandro & Garcia-Reynoso, A & Grutter, Michel. (2019). NO2 vertical profiles 
and column densities from MAX-DOAS measurements in Mexico City. Atmospheric 
Measurement Techniques. 12. 2545-2565. 10.5194/amt-12-2545-2019.
o This publication describes the development of a tool to analyze data from a network 

of instruments we have started to build more than 5 years ago to measure vertical 
columns of atmospheric gases. The success of the hard work from the many participants 
of this project is reflected in the data shown in this publication and the potential to 
understand temporal and spatial distribution of key pollutants such as NO2 and HCHO.

o Our data is being used by many international initiatives and projects for the validation 
of many satellite products from OMI and TROPOMI. We are also considered as a key 
player for the validation strategy of the TEMPO mission to be launched in the coming 
years by NASA.

•	 Bianchi, Federico & Trostl, J & Junninen, H & Frege, Carla & Henne, Stephan & Hoyle, 
Christopher & Molteni, U & Herrmann, Erik & Adamov, Alexey & Bukowiecki, N & Chen, 
Xuemeng & Duplissy, J & Gysel, Martin & Hutterli, Manuel & Kangasluoma, Juha & Kontkanen, 
Jenni & Kürten, Andreas & E. Manninen, H & Munch, S & Baltensperger, Urs. (2016). New 
particle formation in the free troposphere: A question of chemistry and timing. Science. 
352. 1109-1112. 10.1126/science.aad5456.
o It used new measurement techniques in poorly sampled region and thereby identified 

some previously overlooked science.
o The study also identified the impact of the new geophysical finding on the climate so 

that the importance of the finding was clear to readers of the paper.

•	 Profile of Abdus Salam, http://www.du.ac.bd/faculty/faculty_details/CHM/112.
o Our group is the pioneer in advanced atmospheric chemistry research in Bangladesh. 

We are able to characterize the chemical composition and identify the sources of 
atmospheric particulate matter. Government are able to find some solutions to solve 
the air pollution problem in Bangladesh.

o Yes, our activities have significant impact to the world. E.g., Our AERONET AOD data 
are being used all over the world, especially at the remote Bhola Island.

•	 Ehn, Mikael & A Thornton, Joel & Kleist, E & Sipilä, Mikko & Junninen, Heikki & Pullinen, 
Iida & Springer, M & Rubach, Florian & Tillmann, Ralf & Lee, Ben & Lopez-Hilfiker, Felipe & 
Andrés, Saulo & Acir, I.-H & Rissanen, Matti & Jokinen, Tuija & Schobesberger, Siegfried & 
Kangasluoma, Juha & Kontkanen, Jenni & Nieminen, Tuomo & F Mentel, Thomas. (2014). 
A large source of low-volatility secondary organic aerosol. Nature. 506. 476-9. 10.1038/
nature13032.
o In this paper they started to fill a gap in our understanding of organic aerosol 

formation and simultaneously underlined that many fundamental processes are still 
being unraveled. NB. There is a rapport of the US Academy of Science that suggest a 
few research orientations that might be interesting in our visioning exercise.

o See above
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•	 Vakkari, Kerminen, Beukes, et al., Rapid changes in biomass burning aerosols by atmospheric 
oxidation, Geophysical Research Letters, 41, 2644–2651, doi:10.1002/2014GL059396, 2014.
o Cited by community (102 according to Scopus)
o One of a number of papers by the same authors that indicate how frequent atmospheric 

new particle formation takes place in southern Africa (sA) and the effect thereof. The 
formation and growth rates of such secondary aerosols in sA being the most frequent 
and highest reported internationally. Secondary aerosols are important from air 
quality, human health, and climate perspectives. This and other associated papers 
help sensitize the internationally research community to this issue in sA and helped the 
South African government in decision making, e.g., legislation of precursor species.

•	 Mills, Gina & Sharps, Katrina & Simpson, David & Pleijel, Håkan & Frei, Michael & Burkey, 
Kent & Emberson, Lisa & Uddling, Johan & Broberg, Malin & Feng, Zhaozhong & Kobayashi, 
Kazuhiko & Agrawal, Madhoolika. (2018). Closing the global ozone yield gap: Quantification 
and cobenefits for multistress tolerance. Global Change Biology. 24. 1-26. 10.1111/
gcb.14381.
o This paper sets yield losses due to air pollution (ozone) in the context of other key 

stresses to agricultural productivity (drought, soil fertility, pests, & diseases). Such 
context setting has not been done before at the global level. The paper also used the 
most recent risk assessment methodologies and identified particular global locations 
where air pollution was having an equivalent level of influence as the more recognized 
stressors (at least in relation to the agricultural community).

o This paper helps assess the priority of air pollution for those concerned with food 
security and helps to assess vegetation impacts in a similar way to the ranking of 
air pollution impacts on human health in relation to other causes of global burden 
of disease. The impact of this kind of work will, I think, be increasingly realized over 
coming years/decades as air pollution continues to cause challenges in locations 
that may also increasingly suffer from other stresses. Understanding the interactions 
between these stresses will be important.
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