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1.

1

ADOPTION OF THE AGENDA AND MEETING GOALS

The Fifth Session of the CAS Environmental Pollution and Atmospheric Chemistry Scientific
Steering Committee (EPAC SSC) was held at the World Meteorological Organization (WMO) in
Geneva, Switzerland from 5 to 6 November 2018. Professor Gregory Carmichael, Chair of the
EPAC SSC chaired the meeting. He explained that objectives of the meeting are to facilitate the
evolution of the GAW Programme, define its priorities and prepare for the brainstorming event
planned after the SSC meeting. He encouraged SSC members to think about the best way to
organize themselves to be efficient and open to the community. New members of the SSC and
WMO Secretariat were introduced.
Gregory Carmichael requested slight changes in the order of agenda items to accommodate for
the arrival of the new Director of Research Department, Pavel Kabat. A new item included a
presentation from the new SSC member Marcos Andrade. With these changes the agenda was
adopted (see Appendix 1).
The participants introduced themselves through the tour de table. Kobus Pienaar and Tong Zhu
were participating via teleconference. The list of participants is included as Appendix 2.
On arrival Pavel Kabat, Chief Scientist and Director of Research Department, welcomed the
meeting participants. He stressed that WMO focuses on the Earth System approach and it is
centred in Science and Science for services. A vision is that Research must be central to the
organization and research activities have to be more prominent. He further stressed that
environmental science should be strengthened, and co-benefits of the environment research
and weather and climate should be further investigated and exploited.

2.

EMERGING CROSS-CUTTING ACTIVITIES

Gregory Carmichael updated the meeting participants on the outcomes of the first conference
on Air Pollution and Health organized by the World Health Organization (WHO). He discussed
WMO involvement in the conference and commitments taken related to evidence-based health
policies, forecasting tools for the acute episodes and capacity development. He outlined the
main messages of the IPCC Special Report on 1.5C and stressed that the WHO conference
outcomes and IPCC report should be used strategically to promote cross-cutting activities
within GAW and in collaboration with the other organizations.
2.1

Measurement model fusion for global total atmospheric deposition

Measurement -model fusion for global total atmospheric deposition (MMF-GTAD) initiative was
presented by Lorenzo Labrador. This is one of the emerging activities managed by the
Scientific Advisory Group on Total Atmospheric Deposition (SAG-TAD). MMF is a method to
combine observations and models to improve model outputs applied retrospectively. He
explained the details of the methodology and demonstrated the earlier results for the wet
deposition maps from Vet et al. (2014) and examples of the total deposition of S and N in
Sweden and USA. As the total deposition maps are produced posteriori, the users are the ones
who look at the long-term effects of deposition, like food sustainability and ecosystem
services. Currently MMF is a task of SAG-TAD. The role of GAW is to develop the harmonized
method and techniques. At the time of the SSC meeting, efforts are being made to bring the
community together. Lorenzo referred to the 2017 workshop that planned to establish a formal

2

REPORT OF THE 5th SESSION OF THE CAS ENVIRONMENTAL POLLUTION AND ATMOSPHERIC
CHEMISTRY SCIENTIFIC STEERING COMMITTEE (EPAC SSC)

MMF project with focus on S, N and O3 within 3 stages. Further developments are planned at
the next workshop in February 2019 where the initial project team will be brought together.
Lorenzo noted that the user community was not aware of the potential of the MMF technique.
In the discussions that followed the presentation, SSC members stressed that MMF is a crosscutting activity that combines measurements and models and it must bring together several
SAGs (TAD, GHG, RG, Aerosol), and new modelling (assimilation) components. It has to lead
to improved assessment of emissions as well. SSC members further stressed that deposition is
an important parameter, as increase in N deposition leads to higher vegetation susceptibility to
droughts and fires, hence these interdependencies must be clearly articulated to the user
community. For the developing countries, the changes in deposition are happening very fast
and S deposition related to use of coal represents a particular problem. The specific value of
MMF is related to deposition trend analysis. At the same time there are different reanalysis
produced by different centers and those should be brought together. These ideas have to be
brought to the February workshop.
2.2

Integrated Global Greenhouse Gas Information System

Progress with the development of the Integrated Global Greenhouse Gas Information System
(IG3IS) was also discussed. Oksana Tarasova reported on the progress with IG3IS. She
highlighted the approval of the IG3IS Science Implementation Plan by EC-70 and progress with
IG3IS office implementation. She stressed that IG3IS strives to combine the best of bottom-up
and top-down methodologies for the greenhouse gases emission estimates. She introduced
Emily Upton who was employed as a project officer, progress with branding of the initiative
and preparations to the first IG3IS Symposium and User Summit.
There were some concerns expressed by Pavel Kabat that IG3IS community overpromises on
the potential project capabilities. He referred to his earlier 1990s experience with the tall flux
towers which were proven not to be useful for the emission estimates. He also expressed
cation concerning the use of the term “independent” estimate of the sources as it may be seen
as “policing”.
The Chair of SSC assured participants that IG3IS team includes the best experts in the field
who ensure the credibility of the approach and its scientific robustness. He further stressed
that this credibility should be consistently communicated to the external world.
Øystein Hov, the president of the Commission for Atmospheric Sciences, stressed the need for
diversity of the methods to estimate emissions and role that IG3IS offers as a top-down
approach. At the same time, he expressed concerns that investment in the research
community is not sufficient, and that GAW has to combine its efforts with the other
organizations and initiatives, like IGAC, to ensure IG3IS implementation.
2.3

Low-cost sensors statement

Oksana Tarasova presented an update in the statement on the low-cost sensors. This
document was prepared by several organizations. It was welcomed by the broader air quality
community who experience a lot of pressure from the general public on “easily available”
measurements of air pollution. The document was presented by one of its co-editors Richard
Peltier at the WHO Air Quality and Health conference.
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Members of SSC expressed concerns with the widespread and careless use of low-cost sensors.
They agreed that the scientific community needs to be involved in the projects that include
assimilation of data from low-cost sensors from the beginning and clearly articulate to the user
community a balanced view on these kinds of measurements. The atmospheric science
community should be encouraged to perform testing of the sensors and broadly share their
experiences in a produced statement that can be used as a motivation for such projects.
SSC strongly recommended to keep the report up to date and perform regular revisions.

3.

REFORM OF WMO CONSTITUENT BODIES

The president of CAS Øystein Hov presented the vision for the WMO reform. He noted that with
its current structure WMO is too static that does not allow the organization to take up on the
new societal challenges. The desirable operation is an implementation of the value chain where
everything is interlinked and one goes from observations to operational activities and service
provisions. It is well recognized that research has to be involved in all steps along the value
chain and not only in the initiation phase. There is recognition within the organization that a
more active role for research is needed in WMO structure. The WMO convention covers
weather, water, climate and environment, though in reality in the Earth System approach all
elements are coupled together. Hence the usefulness of WMO can be enhanced because it
already deals with all elements in the operational sense. To be useful for the evolving WMO,
the science community needs to stay together to maintain its strength, but at the same time
be involved in the elements of the value chain. Currently, all WMO commissions are
intergovernmental bodies, but research does not have a standard-making role, hence research
does not need to be in an intergovernmental body. The Science Advisory Panel should also be
detached from the structure but can provide long-term far reaching proposals on a vision for
the next decades and not be involved in the implementation. Countries have to articulate that
science brings a societal value (e.g. GAW supports health, energy sectors, climate, ecosystem
and N cycle). The implementation will be designed by the transition team. Hydrology
represents an important element of the Earth System and its role in GAW is underestimated.
The same applies to the oceanographic research component. WMO should discuss and align the
objectives with the Intergovernmental Oceanographic Commission (IOC). CAS Science Summit
and session outcomes are aligned with this thinking. The issue in moving forward is that
organizations were set 100 years ago with a certain mind set and these don’t correspond to
the mind set nowadays. Despite the significant links between international organizations, those
are not fully realized. The new Earth System modelling approach is moving to the integration
technically.
The overview of the Research Board and its terms of reference was presented by Oksana
Tarasova. SSC members expressed general support to the WMO reform, at the same time the
recommendation was made to better connect the Science Advisory Panel and 3 other bodies,
rather than limit this connection to the Research Board only. The Chair of SSC noted that there
are multiple elements in GAW that have connections to the Infrastructure Commission and
Services Commission, but care should be taken on how these connections are realized. To
ensure that SSC has a complete picture of the landscape and takes actions in GAW in
accordance to the requirements, SSC has to be regularly updated on the reform and be
provided with all available background information. As the organization is moving to a more
integrated approach, it is expected that research programmes will be working much closer
together.
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SSC noted that the proposed reform would makes it easier to work on the connection between
the research and operational activities, e.g. via aerosols, and to better incorporate research in
the development and advancement of services. The observational component of research could
also be better integrated with the operational observational infrastructure. Though the concept
of integration is quite clear, SSC noted that the implementation approach is still quite fuzzy.
Pavel Kabat stressed that the implementation process has many scenarios, but it is important
to ensure inclusiveness. He stressed that integration within the research community is not fully
realized, neither are the connections with operational activities and infrastructure. To promote
the Earth System approach WMO will start with science lectures every 2 months and science
updates every 3 months. He noticed the complexity of the research landscape. He further
articulated that the past achievements must be preserved and extended through the
transition. He encouraged SSC to look at the benefits of the broader partnership and
collaborations, e.g. with SOLAS, IGAC, iLeaps, SPARC etc.
SSC members expressed concerns that theoretically WMO covers weather, water, climate and
environment in its mandate. At the same time if WMO does not take an active leadership role
in the environmental agenda, this role will be assumed by other organizations. It seemed
natural to SSC that WMO should look at the impacts of anthropogenic activities on weather and
climate and develop the operational oriented research, but science should be involved in
operations rather than detached from them. For example, SDS-WAS has an “operational-linked
research” component and that should be preserved and enhanced to further advance
operational services. Better integration of research and operation communities will allow to
bring broader communities in the countries who work outside of NMHSs to support WMO work.
SSC members agreed that the network operations should be moved to a more operational
infrastructure activity.

4.

UPDATES ON THE IMPLEMENTATION OF THE GAW IP

4.1

SAG Ozone-UV

The Co-Chairs of the SAG Craig Sinclair and Matt Tully presented an update of the SAG
activities. The UV part of the SAG supported the GAWTEC training course, the UN panel on
impact of UV on health and materials, worked on the Global UV index in conjunction with WHO
interest in UV health impacts. SAG recognizes the challenges addressing science for services
concept with the current SAG membership. SAG has an intention to support health applications
through the production of a global UV index, but this work would require funding. Initial
approach is to use the Australian services as an example, though the global product should
have WMO branding. The development of SAG requires involvement of the broader community
in its activities. From the ozone side of the SAG a lot of attention was paid to the preparation
and delivery of the 2018 Ozone Assessment. The assessment stresses the important role of
the ground based observational network. Another activity was undertaken together with
SPARC on the ozone trends (LOTUS). Some of the stratospheric and total ozone data are made
available in Copernicus Data Store (though Copernicus model results rely on GAW data for
verification). Within EUBREWNET action some work is done on the ozone metrology. One of the
aspects discussed with the metrology community is the introduction of the new ozone
cross-sections. This work is complicated by the fact that ozone cross-section is temperature
dependent and requires knowledge of the stratospheric temperature at the point of
measurement. There is a plan for the central reprocessing of data that reside in WOUDC. SAG
Co-Chairs expressed concern that a SAG merger degrades the value of the quality
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observations. The merger of the SAGs has not started in a meaningful way, the groups are just
meeting in parallel and have one joint day, the members do not engage with each other. SAG
UV prefers to merge with aerosol SAG. SAG Co-Chairs requested further guidance from SSC.
The Chair of SSC stressed that the concept of “science for services” that motivates the GAW
Implementation Plan is not degrading, but rather re-enforcing the value of observations. There
is no competition between observations and services, this is an implementation of the true
value chain. He stressed that such “oppositional” perception is related to the lack of
communications. Originally GAW was about observations, and now SAGs have to extend their
scope to keep relevance.
4.2

Expert Team on World Data Centres (ET-WDC)

Joerg Klausen, the Chair of ET-WDC, reminded SSC the ToRs of the group as listed in the GAW
Implementation Plan. He reminded that this team is core for the implementation of GAW
activities. Joerg described the migration of the GAWSIS portal and it is expected that WDCs
can reconnect to GAWSIS/OSCAR. He stressed the need for implementation of NRT data
exchange within GAW as was requested by the SAG-App. He reminded that NRT data strategy
was developed by ET and he requested feedback from SSC on that strategy. He mentioned
that there are still some issues with the data management organization. Reactive Gas data
were migrated to NILU, migration has not been completed, in transition not everything has
migrated to new World Data Centre for Reactive Gases (WDCRG) from the World Data Centre
for Greenhouse Gases (WDCGG). The request was sent to the community to resubmit the data
and that request met a lot of criticism among data providers. In the opinion of ET-WDC Chair it
is the job of the WDC to migrate the data, and not the responsibility of the data submitters.
Status of the World Data Centre on Precipitation Chemistry (WDCPC) and the World Radiation
Data Centre (WRDC) are unclear. WDCPC has moved and it does not perform any real GAW
activities, role of WRDC in GAW is also unclear. There is no coordination of activities on
distributed data management. There is NextGEOSS project where WMO is a partner that can
be used to improve data management in GAW, though the funding opportunities are limited to
European partners.
ET-WDC Chair expressed further concerns that the group is dysfunctional, there is no planning
of activities and that the support from the Secretariat is lacking. There is no follow up on
actions. Real members of the ET-WDC are few and extremely busy (only 3), the rest are exofficio and have limited interest in real data management. There is a clear need to have more
members who are technical experts and who do understand GAW. GAW data management is
as important as the measurements themselves.
The Chair of SSC expressed concerns that with more contributing networks joining GAW the
issue with federated data management will only increase. Such data management requires
very close collaboration on the technical level to be successfully implemented. With a growth of
international data exchange from different measurement systems including low-cost sensors,
other organizations have started developing their own metadata standards. WMO metadata
standard has to be promoted much broader in the user community and with operational
vendors.
Markku Kulmala enquired about involvement of FMI in the mentioned data project and it was
agreed that the respective telecon will be set up between FMI and MeteoSwiss.
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SAG Reactive Gases

Lucy Carpenter, the Chair of the SAG-RG presented update on the work of the SAG. She
stressed that she has been appointed as a Chair very recently and there are some activities
which still require attention. Lucy highlighted the publications of TOAR report as a large
achievement. She described the involvement of (or rather initiation by) the SAG of the lowcost sensors report and production of the reactive gas bulletin. The plans of SAG are to
improve data coverage in WDCRG as some data (including flask) are missing and some data
are wrong. VOC and NOx guidelines have been advanced, the respective expert groups were
formed to increase the global representation. The paper is in preparation on the outcomes of
the GAW audits. The next RG bulletin is planned in 2019 with focus on oxygenated VOCs and
solvents. There is a need for 3 new members of the SAG RG, new members are proposed from
USA, Africa and Asia.
Another plan of the SAG is to work on the quality of the NRT data with options for unattended
systems and integration of the observations. The network extension is happening slowly. There
is a lack of recognition of GAW observations in particular in TOAR report. GAW should strive for
the high quality of measurements as this is associated with a reputational risk.
The Chair of SSC argued that approach to data quality is a cross-cutting issue between the
SAGs and it should be organized in a more consistent way. Though NRT data exchange is a big
issue, not all applications require such data exchange. The applications that require NRT must
be identified and the critical stations should be encouraged to support those applications. SSC
members also stressed that reactive gases are usually within the responsibility of the national
Environmental Protection Agencies. SAG was encouraged to resolve the issues with RG data
centres and report back to SSC. GAW Regional stations should be encouraged in improve
participation in RG data exchange.
SSC enquired about the status of NH3 observations and analysis in GAW. Lucy explained that
David Simpson coordinates ammonia related activities in the SAG, but the measurements of
the gas phase are not very useful as they can be dominated by the local sources. She stressed
that these measurements make sense then looked up together with Nitrogen measurements in
aerosol. The measurement methods that are currently used are based on passive sampling and
lack calibration.
SSC agreed that activities related to Nitrogen cycle must be a cross-cutting activity.
4.4

SAG on Greenhouse Gases

Alex Vermeulen, the Chair of the SAG on Greenhouse Gases reported on the SAG activities. He
highlighted the work of the GGMT-2017 report which is nearly finished, support to IG3IS and
meeting of the inverse modeling community with TRANSCOM. He expressed great satisfaction
with the excellent science and involvement of the broader inverse community in the meeting.
He described the discussion around the work of the stable isotopes Central Calibration
Laboratory and the complexity of the reinforcement of any regulations on the unpaid voluntary
contribution that supports the isotopic lab. He presented the project that was submitted to the
Prince Albert foundation, preparations of the GHG Bulletin and updated on the status of new
WDCGG website with the right data handling. Alex stressed that GAW is critically lacking GHG
observations over the ocean and that a link with the ocean community should be established.
To support the GHG global mean calculation method, peer review publications are being
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prepared (to be used in IPCC and Global Carbon Project). There is a big need within the
community for high-quality data, but there are some concerns about the sustainability of the
network. For the extension and sustainability there is a need to look at the “non-WMO
community” and better connection with the carbon cycle community. There is a need for
improved metadata and a respective group was established in SAG for data quality ranking.
The link between WIGOS/OSCAR and WDCGG should be improved. At the same time the
sharing of the data produced under the projects (e.g. in association with IG3IS) is unclear.
Next GGMT will be held in Korea. NRT data of GHG are available in ICOS and NOAA and they
are coming from tall towers.
SSC appreciated the work of the SAG and emphasized the importance of addressing
greenhouse gases in a view of the increasing attention to the whole climate agenda.
4.5

SAG on Aerosol

Paolo Laj, the Chair of the SAG on Aerosol, updated SSC members on aerosol activities. He
highlighted the improvements in the observational network, review of the station performance
and station audits, labelling of the GAW station, and the issue with de-labeling (when stations
don’t meet the requirements anymore). SAG also evaluated the status and performance of the
GAW Aerosol Lidar Observation Network (GALION) and the Precise Filter Radiometer (PFR)
network and informed the Secretariat on the stations that satisfy GAW requirements. Several
members of the SAG provided lectures at the GAWTEC session and they are preparing their
contribution to the SAMLAC training that is being organized in Puerto Rico. The SAG is working
on the development of the procedures to enable NRT QA/QC for aerosol observations and data
delivery. Due to the increasing interest in aerosols, the number of stations participating in
observations is increasing (by about 5 stations per year). Now there are about 60 stations that
include aerosol observations (scattering and absorption). These data are now more widely
used in integrated assessments of trends and variability. To support those assessments, the
SAG is preparing a paper on reference in situ aerosol observations. The SAG plans its next
meeting in 2019. Issues on the sustainability of the network and collaboration with research
infrastructures will be among the topics. ACTRIS EU provides support to developing countries
and ensures sustainability of some Central Facilities. But in the future, it will be more critical to
ensure such sustainability.
The SAG Chair reported also on the engagement with Rolling Review of Requirements (RRR)
process and GCOS observational requirements. The SAG decided not to respond to those
requirements as it was not convinced of the “peer-review” status of the process and it also
noted the lack of internal coordination. The SAG earlier already proposed some aerosol
variable to GCOS and received no feedback on its proposal. SSC Chair suggested to get SAG
Aerosol directly participating in the Atmospheric Observation Panel for Climate (AOPC) and
through discussion with this panel and with SSC to prepare the official application to GCOS.
Several National Metrological Initiatives started working on aerosol Essential Climate Variables
(ECV) but they do not work directly with GCOS.
The SAG has an intention to populate the requirement table in OSCAR database table but it will
do so when there is a scientific confidence in those requirement, hence the SAG will first focus
on the production of the peer reviewed publications.
The SAG continues working on the promotion of NRT delivery of the aerosol data and sent a
respective request to the station operators. The process will be partly supported via
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collaboration with Copernicus (on profiles and in situ aerosol observations). The SAG Chair
stressed the importance of joint work with GEO and EurosGEOSS that now focus on ShortLived Climate Pollutants (SLCP), but GAW is not clearly recognized in this work.
Paolo Laj further highlighted the preparation of the next Aerosol Bulletin, organization of the
dedicated session at the General Assembly of the European Geosciences Union (EGU) and the
plans for the organization of the time-series conference (first meeting of the group could be on
in situ aerosol data).
The Chair of SSC reflected on GAW’s involvement in AOPC and the need for more extensive
representation of GAW in it. He also confirmed the re-activation of the RRR group in GAW by
bringing in a new Chair Richard Eckmann. He was not convinced with the role GEO plays on
SLCP and stressed the important of the de-labelling process.
Pavel Kabat stressed that comments of GEO and GCOS are symptomatic and reflect a lack of
coordination between GEO, GCOS and three research programmes in WMO. He does not
consider direct representation of SAGs in those organizations as a solution.
The SAG Chair stressed once again that discussions taking place in the WMO building must be
more coherent and presence of the SAG during these discussions can be useful. As there is no
single strategy towards observations, all efforts undertaken by different bodies must be in one
direction and information communicated to different communities must be coherent.
The SSC discussed the possible extension of the aerosol observational network. To provide
science for services maybe difficult based on 60 stations measuring scattering. There could be
opportunities to extend the operational network by engaging with the regional air quality
networks. The SAG Aerosol Chair responded that many applications require regional
approaches and must be advised by the SAG-App. Quality Assurance tools applied to the
observations must be adequate, but there is more demand for aerosol profiling and for the
source apportionment of aerosol in NRT. Scattering and absorption are available for services,
but the next step is on layering and NRT data to evaluate aerosol sources.
SSC enquired the SAG to promote lidar measurements.
There was also confusion in the group on the activities related to Black Carbon (BC). The SAG
Aerosol assumed that Climate and Clean Air Coalition (CCAC) activities on BC are coordinated
by GEO (though CCAC is independent of GEO structure). The SAG is also not engaged in the
work on BC inventory. SSC agreed that better coordination with GEO and its role in the
development of BC emission inventory needs to be clarified.
4.6

SAG on Applications (SAG-App)

The two Co-Chairs of the SAG-App, Frank Dentener and Vincent-Henri Peuch, reported on the
activities of this group. They stressed that SAG App is a large group that covers a broad
spectrum of issues, including the connection with the Chemistry Climate Model Initiative
(CCMI) and Volcanic Ash Advisory Centers (VAACs). The SAG plans its third meeting where it
will start defining the overarching themes that can help SAG in coordinating actions. Some of
those themes have already been initiated and started identification of the key projects that
should be involved (e.g. under air quality forecasting side the potential projects should involve
MAP-AQ, downscaling to Africa and work with WHO on the Global Platform). There are
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discussions going on to better coordinate and streamline a number of the activities related to
biomass burning, on linking air quality activities with the Air Quality Modelling Evaluation
International Initiative (AQME) and with the community working on the assessment of impacts
of pollutants on agriculture. The next meeting of the SAG is planned back-to-back with MAPAQ with focus on Africa and the meeting of the Global Platform.
So far the SAG identified six common themes: assessments, improved emissions (via proxy or
inverse modelling via IGAC initiatives Analysis of eMIssions usinG Observations (AMIGO) and
the Global Emissions Inventory Activity (GEIA)), NRT developments (ensembles, world wide
application), data aspects (NRT submission and common skill scores), developing scientific
activities (composition-radiation interaction) and outreach. The SAG proposes to organize the
“year of Air Quality” to promote GAW.
The SAG Chair reflected on the joint work between the University of Exeter and the community
working on the Global Burden of Disease (e.g. using the reanalysis and chemical composition
of aerosol on the global burden of disease). The SAG App contributed to the work of AMIGO
initiative. The SAG worked on the NRT data strategy, contributed to activities of MAP-AQ
Africa, liaised with volcanic ash forecasting centers. The work on NRT data strategy was taken
in close collaboration with ET-WDC. The main approach here is a recommendation to utilize the
same de-centralized schema for data delivery as used in meteorology.
The SAG got slightly detached from the scientific activities related to aerosol impacts on
Numerical Weather Prediction. This work is led by the Working Group on Numeric
Experimentation (WGNE), but the exercises itself is not fully accomplished and picked by the
community.
Among the issues, the SAG identifies the fact that SAG members have their own agendas, that
creates difficulties in identification of the priority questions and the role of SAG (how to make a
difference). Another issue is related to the lack on NRT data delivery which is critical to
advance multiple applications. Further efforts are required for better integration of the work on
aerosol-radiation dynamics for NWP and climate. It is also seen that WMO should stress better
the value-chain approach among its members (not only in observations, but common
recognition that NMHS have to do with all components from observations to modelling tools).
There is an issue to deliver on many key projects. There is also a need to work on IT
infrastructure aspects (Cloud Computing for remote modelling with just internet access) and
work on standard skill scores for Applications.
Greg Carmichael congratulated the SAG Chairs on the achievements made so far. He stressed
that involvement in the development of MMF and with the Global Platform are extremely
important. He articulated that there is a strong need to bring composition and weather and
climate community into the common framework. He stressed that development of the skill
scores is another priority activity that is important for demonstration of the model
improvements. Another priority activity is related to Air Quality forecasting and it requires
engagement of a broader community than just GAW.
Øystein Hov reported that WGNE performed an experiment on the role of inclusion of chemical
chemistry in the NWP models and found that it plays a very small role, but he was not sure
that WGNE took all the elements/processes into consideration (not just an assimilation of the
concentrations of the atmospheric constituents). He gave an example that satellite data are
assimilated based on the climatologies, though it is not clear if assimilation of the real time
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composition data makes a difference.
Vincent-Henri responded that some big modelling centers consider atmospheric composition in
many places, including assimilation of the satellite data, impact of atmospheric composition on
radiation and microphysics. NWP centers were tuned with climatology and real data upset
models. Realistic description of aerosol-radiation processes brings some improvements in the
score, but to be fully implemented further efforts are required.
The SSC stressed that the SAG App needs to keep identifying the lack of the data or gaps and
need to provide more attractive examples where NRT can be used for the improved services.
4.7

SAG on Total Atmospheric Deposition (SAG TAD)

The Chair of the SAG TAD Ariel Stein reported on the activities of the SAG. He stressed that
the SAG is in transition as it moves from its initial scope on wet deposition (only
measurement) to the total deposition. The SAG started looking at MMF as a new direction that
includes both the measurement and modelling. Ariel highlighted that in response the SAG has
to change its composition to include scientists with different profiles.
The National Atmospheric Deposition Program (NADP) moved from Illinois to Wisconsin to the
new lab and new institution which has implications for GAW deposition activities. The World
Data Centre for Precipitation Chemistry (WDCPC) supported by Bowersox, will move to
Wisconsin. This data centre will provide appropriate capabilities for the archiving of the data
from individual stations that are not parts of contributing networks. The QA/SAC for
precipitation chemistry will remain with the Illinois State Water Survey (USA), they will be
sending the samples and keep the ring diagrammes updated. There is a plan to update the
Precipitation Chemistry Manual.
Bob Vet agreed to lead the MMF activity and he is reaching out to the main players. The SAG
plans its next meeting in February 2019 in Geneva. One of the aspects to be discussed related
to the formalization of the interactions between SAG Aerosol, RG and App in the MMF activities
and their engagement in the second MMF workshop.
4.8

SAG on GAW Urban Research Meteorology and Environment (GURME)

The two Co-Chairs of the SAG GURME Veronique Bouchet and Ranjeet Sokhi updated the
meeting on the SAG activities. They stressed the challenges of SAG identity and the approach
to the work on the cross-SAGs topics. The SAG made a very strong contribution to the
development of the guidance on integrated urban services and development of the applications
of Air Quality prediction and forecasting on urban scale. The SAG identifies the emerging issues
related to availability of the high-resolution satellite data, improved interactions with the
health community and joint work with the World Weather Research Programme (WWRP) and
SAG-App. In particular, the SAG was leading the development of the methodology for
integrated urban services that is reflected in volume 1 of the guidance. The SAG supported the
initiation of volume 2 that would reflect on pilot cities. The SAG identified a need to better
engage the operational community in the work of the SAG.
One of the initiatives where SAG GURME plays an important role is in support of air quality for
urban areas in the Prediction and forecasting Improvement for Africa (PREFIA). This initiative
includes a number of partners from Africa and is supported by a broader community of the
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stakeholder. Data availability is a major challenge for provision of the high-quality forecasting
in Africa and one of the ideas is to develop a database for the supporting data. Then the model
intercomparison exercise will be performed. The main scientific questions related to this
activity is on how to improve models’ performance and to reduce the uncertainty of the
forecasts. One of the limitations is availability of emission inventory data and there is
substantial need for a hands-on training. The protocols are currently being developed and
Lagos will be a pilot for the urban case study. There is a number of the pilot projects where
methodologies are developed and transferred to operations (Chile, Mexico, SAFAR+ and
Promote and Shanghai). SURF programme has been extended (for Beijing) with a broader
scope.
The SAG Co-Chairs identified the following emerging initiatives:
(1)
(2)

Use of the satellite data for the urban quality modelling, led by Jhoon Kim. This activity
is linked to GEMS mission and 2016 ORACLE campaign.
Outreach to the health community with focus on urban context (Prof. Saldiva looks at
the human adaptation to the short-term effects of climate change and impacts on
resilience)

The SAG strengthens its collaboration with SAG-App on air quality forecasting, related training
materials, fire-chemistry initiative and real-time air quality forecasting system intercomparison
over North America, advances in air pollution work and urban regions in Latin America. The
SAG works closely with WWRP through the Paris Olympics Research and Development Project
(RDP) led by Météo-France and through the joint activities with the WWRP working group on
evaluation.
Oystein Hov reflected in the SAG GURME report by stressing that the urban domain is very
poorly represented in WMO activities as in many cases urban activities are outside of the
responsibilities of NMHSs, changes in practices in NMHSs are required to tackle urban services.
SAG GURME Co-Chairs agreed that the urban environment is rather complex and the impacts
in the urban environment are interconnected, at the same time urban environment interacts
with the regional environment and has a substantial impact on global climate change. Urban
services are also addressing multiple domains and areas of activities, urban meteorology and
environment research coordinated by GURME constitute only one element required for
integrated urban services.

5.

SSC REFLECTION ON THE SAG AND ET ISSUES

Under this agenda item SSC members discussed the reports from the SAGs and ET and
highlighted common issues and areas of interest.
The first issue which was brought up is related to the needs and priorities. In particular, SSC
members were interested to know how the needs of the community are assessed in relation to
training. It was noted that going in the direction of “science-for-services” requires
customization of the work. Also, the scientific priorities should be identified in a way that they
balance between institutional and individual needs.
Øystein Hov noted the disturbing messages from ET-WDC. He highlighted that metadata
should be standardized (there will be difficult to get information if this is not done), while WMO
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still relays on the physical storage of the data. The future is with harmonized metadata and
distributed data storage. Øystein further expressed concerns in relation to implementation of
the urban agenda. Though GURME has an extended mandate, the way of engagement of the
extended group within and outside WMO remains questionable.
Melita Keywood stressed on the importance of the cross-cutting exercises, at the same time
the identity of the SAGs and their unique mandate becomes the area of concerns. It would be
desirable to have SAG meetings together so that they can easier identify common activities
and strengthen their own mandate. She also expressed concern with the data transfer between
different data centres that causes loss of the highly valuable data. The inconsistency between
observational requirements in GCOS and OSCAR is also worrisome and SSC has very limited
capacity to impact the process.
Markku Kulmala expressed his dissatisfaction with the number of the used acronyms which
often prevents from understanding the topic of discussion. He highlighted that though there is
an overlap between SAG mandates, this may not be bad. He stressed that SSC is open to
provide advice on SAG activities, some activities that may have started outside of WMO could
be better integrated into GAW activities. Air pollution is becoming a big problem. In this
context activities of SAG RG, Aerosol and GHG should be better integrated.
Marcos Andrade expressed his concerns about the communication mechanisms. He mentioned
that GAW do not have mechanisms to deliver message even for UV, it will be even more
difficult to deliver information on Air Quality. As WMO focal points in the countries are
meteorological services, such messaging will be complicated as many met services do not
cover atmospheric chemical composition in their mandate. Communications channels hence
have to be diversified.
Kobus Pienaar stressed that SSC coordinates a big programme, its implementation differs from
country to country. Through international coordination GAW can achieve something despite of
all the differences. The notion of “dysfunctional” ET is not a good way of communicating a need
for revised activities and membership. GAW is achieving a lot just by bringing things together.
Kobus was of the opinion that SAGs do have overlapping mandates (GURME and App) but they
rather bring things together and complement each other.
Greg Carmichael explained that despite the fact that primary contacts of WMO are national
met services, GAW always worked with a broader community, but it is a challenge to foster
this engagement further. He sees opportunities in improved collaboration between the
research programmes. Research Boards will embrace the diversity and create a connection
with the operational community and provide the main transition from research to atmospheric
composition services.
Greg further articulated that the way of how the world data structures are organized is
important, centralized physical archiving becomes deceptive, SSC motivates for the federated
approach through the enhanced capabilities to discover the data. The NRT data management is
still an issue. There are also some questions on how the data produced by the different
projects and initiatives (e.g. GURME pilot projects or IG3IS projects data) could be shared.
SSC decided to create a small team to look at the data strategy for NRT data sharing and
provide recommendations to SSC on the next steps. SSC requested to organize a dedicated
teleconference on data management.
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Greg further called for finding the role of SSC and GAW in complex scenarios where more
players are getting involved. He summed that it is not useful just to add a couple of people
here and there, but a more strategic approach should be taken. On the issue of multiple
requirements Greg commented that there are many people/organizations for designing
requirements, though those are usually not the data providers, hence GAW should take a lead
with the organizations/groups setting up requirements and through this conversation the
improved engagement can be reached.
SSC concluded that though the issue of the cross-cutting applications and observations will
become more important, it should be considered in the context of evolving services. There may
be a need to revise the way how each SAG approaches QA/QC, or what research infrastructure
is needed to support cross-cutting observations and data managements.
SSC expressed its concern regarding the progress of ozone and UV SAG integration. It seems
that the merger does serve its purpose, and though two Chairs are helpful, the SAGs are
pushing back. SSC should provide the leadership on how the transition can take place and
define the scope of the SAG activities. SSC further requested the SAG Co-Chairs to define the
ToRs and the implementation time frame. SSC confirmed its view that merging UV and ozone
groups is a good approach as they address one common issue, though some other approaches
are possible. Usually UV research are linked to the general radiation research progammes.
Kobus stressed that much more encouragement and appreciation of the SAG work should
come from SSC. Markku further stressed that ozone and UV must be addressed together and
the joint activities should be made more positive, on the other hand, the work of the SAGs
needs to be connected with EU research infrastructures (e.g. aerosol, reactive gases and
clouds). WMO has to take the lead by setting the system up. GAW has to work closer with the
research infrastructures.
Melita advised that GAW would benefit from splitting the scientific advisory groups and
technical advisory group. There should be guidelines on the transition and SSC has to develop
guidance on the organization of the dedicated groups on technical and scientific aspects.
Furthermore, the technical groups would have better chances on connecting with the
operational infrastructure.
SSC further discussed the way on how to bring observations and modelling closer together.
The opportunity arises through implementation of MMF, MAP-AQ and other services-oriented
activities. SSC referred to the paper of Kumar et al. (2018) that calls for WMO leadership in
global air quality forecasting. SSC decided to look at the Kumar paper and verify how the
articulates principles apply to the WMO System.
Øystein Hov further recommended putting the decision of SSC in the context of the strategic
decisions made by the last CAS session. He called in particular to put the air quality related
work and connection between observations and modelling it in the context of the global GDPFS
and Earth System approach. Many components are already there and could be linked to the
operational elements of GDPFS.
Greg brought to the attention of SSC the request from NOAA on the revised designation of
stations. In this context SSC decided to satisfy the request from NOAA to degrade Trinidad
Head to a Regional GAW station.
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UPDATED ON THE ACTION ITEMS FROM PREVIOUS MEETINGS

Updated status of the action items from the previous meetings is summarized in Appendix 3.

7.

RESEARCH, INFRASTRUCTURE AND SERVICE DELIVERY

7.1

International air quality agenda

SSC further considered activities of GAW in the context of the international agenda on
Research, infrastructure and service delivery (see Saltsjobaden VI summary, Appendix 4).
SSC had a short brainstorming on the following questions:
7.2

Where is the science going and how are we connected to it?
How do we structure a research emphasis and our observation/monitoring functions?
Where does research end and services start?
What is GAW’s role as "service provider"? Role of private sector?
How to build links with operational community?
Global Data Processing and Forecasting System (GDPFS)

Paolo Ruti presented updates on the development of the GDPFS. He stressed that several
elements are included in the WMO reform and improved integration between domains within
research is one of those aspects. World Economic Forum (WEF) presented their vision on
integration with experts which puts different perspective on integration. In WMO about 70% of
research comes from developed countries, but there is a need to advance the developing
countries research. WEF does not have working groups but they have regional nodes with
more experts involved in the topical activities. WMO can mobilize its work through better
connection with those regional nodes.
7.3

Urban activities

Greg reminded that urban activities are among the priorities set up by CAS at the previous
session. GURME takes leadership in the urban agenda, though more efforts are needed to
address water. Greg addressed SSC on SAG GURME earlier during the meeting and related
discussions.
7.4

Update from the World Weather Research Programme (WWRP)

Paolo Ruti presented the activities of WWRP. He described the work of several working groups
and three core projects (Polar prediction, Subseasonal-to-Seasonal predictions (S2S) and High
Impact Weather). WWRP received 200k USD to organize the field campaign. The activities of
the working groups are revised every 4 years. There is also a portfolio of research projects
(smaller scale projects) operated under WWRP. Observations are addressed in the assimilation
systems component. Tropical meteorology, mesoscale and nowcasting groups conduct field
campaigns to get the observations relevant to their area of research. Other groups also work
on organization of the filed campaigns. In generally, WWRP activities rely on the observational
infrastructure of the operational NMHSs. Polar Prediction Project will hold a meeting in Helsinki
and Kathy Law has been invited to see how atmospheric composition can be integrated in Year
of Polar Prediction (YOPP). S2S research challenge looks at the aerosols impact on
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predictability. High Impact Weather focuses on localized extreme wind and disruptive winter
weather as the first priority. Sand and Dust Storms (SDS) activities are co-organized with
GAW. There are a lot of efforts to keep the preoperational status of SDS, but the question is on
how to advance the scientific components. The activities within WWRP contribute to 4 CAS
priorities. Probably the urban priority is the least advanced, for new technologies there are
activities that are related to development of new computational methodologies (e.g. cloud
processing vs institutional organization, new CPU capacities).
7.5

Updates on SDS-WAS

Xioye Zhang reported on the challenge related to the implementation of the SDS-WAS. He
mentioned the need for improved connection between research and operations. He articulated
the requirements for better observations that can lead to improved forecasting skills. SDSWAS represents an example of this connection between research and operation, but there are
a lot of scientific issues to be resolved: e.g. very small scale prediction, relation to the ice
clouds, heterogeneous reactions on the dust surface (can re-distribute and relocate the
anthropogenic pollution), data assimilation of the observations (e.g. AOD has to be split to
dust and non-dust aerosol, the same applies to SDS observations with low cost sensors and
satellite), there is a component of S2S because of the needed information on the state of the
soil dust sources and related attribution (varying dust sources related to anthropogenic
activities). Other UN organizations and communities are interested in the SDS products. There
are also research challenges in the connection to users as SDS has implications for climate
services in the context of renewable energy availability and for human health through the
aerosol exposure. In the future the impact of the SDS on air quality will only increase.
Advancement of SDS requires development of the new measurement techniques that can be
taken up by the regional network stations. Contributing networks provide valuable examples of
support for the climate research. It is good to have the high-quality stations, but we need to
propagate the techniques on the regional scale to support more regional applications.
SSC thanked Xiaoye for the updates and a vision for SDS development and stresses the
importance of attribution of the anthropogenic component in the total pollution/aerosol load.
SSC agreed that evolution of the observing system should take into consideration a
requirement for filling thematic and geographic gaps in observations. Some gaps can be filled
through closer collaboration with partners who work on the atmospheric composition, and
design the combined observing networks that fit for intended purposes.
Markku Kulmala further stressed that instrument producers should be informed of the need for
more robust instruments that could be employed at the large networks. Future networks would
consist of the reference stations meeting the highest measurement standards complimented by
the stations that can have easier requirements to fill in the gaps.
Greg Carmichael proposed to design a dedicated pilot study that would lead to service delivery
(with the combined observations) and could include many components and source apportion
and link with the health community. Markku Kulmala replied that such approach has been
already undertaken in Manaus, Bolivia, in Europe, USA and China.
7.6

Activities in Bolivia

Marcos Andrade made a presentation on the Chacaltaya station activities. This station is
situated in a very complex topography, smoke is transported along the Andean region and
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sometimes reaches the station. The measurement programme covers aerosol, which has low
values at night when the station is representative of the free tropospheric air, and higher
during the day when the station is within the Planetary Boundary Layer. The back trajectories
analysis is performed to analyze the data. It showed that humidity comes from the Amazon
basin. Several campaigns have taken place at La Paz. It was noted that on Census day human
activities were not allowed and that led to very low level of pollution measured at the station.
There was another two-year campaign comparing Chacaltaya and La Paz stations with a focus
on comparing the sources attribution. There is a Brewer instrument in the institute, Cimel
spectrophotometer is also used in the institute. Ceilometer (available for 1 year) and lidar are
used once a week to comply with Lalinet requirements. The Institute has a lot of outreach
activities in particular for promoting UV Radiation protection (publicity of UV index).
7.7

Updates from the World Climate Research Programme (WCRP)

Michel Rixen presented the updated of the WCRP. He explained the background on the
programme review. Its outcome was approved by EC-70. The review led to the development of
the new Strategic Plan by Joint Steering Committee (JSC) with external consultations, writing
retreat in Paris in February with the sponsors (e.g. ISCU now includes social research). The
initial draft was followed by IPCC-like process to collect input from the community. JSC was
very explicit that there is a need for fundamental science. Other objectives are prediction of
near-term evolution of the climate system, anticipated future pathway of the climate change
and connection with the climate services. On the science challenges it is important to look at
the clouds and precipitation, consolidation of the budgets (energy, water, carbon and so forth).
The plan includes the aspects of the advanced predictions and especially with the focus on
extreme events. Under fourth objective there is an inclusion of the social dimension and its
impacts on the climate system. The last piece is about the infrastructures: multiple models,
dedicated observations for the process understanding, sustained observations, high computing
and data management. There is a focus on coupled systems in climate predictions. The
strategic plan will be supported by the Implementation Plan. WCRP is connected to Future
Earth through individual projects, though these relations are planned to be revised.
SSC expressed hope that it will be engaged in providing input to the WCRP Implementation
Plan.
7.8

Working Group on Numerical Experimentation (WGNE)

Michel Rixen described that the Atmospheric Chemistry and Climate Model Intercomparison
Project (ACCMIP) was primarily designed to characterize radiative forcings in the Climate
Model Intercomparison Project phase 5 (CMIP5) historical and future climate simulations, and
to provide diagnostics to facilitate understanding of differences in those forcings between
models. Most of the participating ACCMIP models were also used in CMIP5 simulations. The
primary emphasis is on tropospheric ozone and aerosols, both of which have substantial
climate forcing that varies widely in space and time. ACCMIP includes extensive evaluations of
the models against observations. ACCMIP is working very closely with WGNE and the report of
the first phase of the WGNE – Aerosol will be published soon.
Markku Kulmala explained that chemistry community grew up in a different domain. In
general, for the long time meteorological community did not understand the value of
atmospheric chemistry. With the Earth System approach there is an opportunity to overcome
this shortcoming.
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Activities related to health and collaboration with WHO

Markku Kulmala reiterated that Future Earth lost the momentum and for the advancement of
the Earth System approach good infrastructures are needed. The way to promote such
infrastructure development is the improved connection to health and climate services. There is
a need for better WHO involvement with epidemiologic data.
Greg Carmichael described the current involvement with WHO: 1) on forecasting for exposure;
2) contribution with observations, on mass of aerosol and the source attribution. It is
important also to build better connection between climate change and air quality issues and
explain the co-benefits of the emission reduction actions to both communities. GAW also works
with WHO by contributing to the Global Platform. There should be further efforts to better codesign this initiative and SSC expects to play a more important role in this dimension in the
future. This could be implemented through improved co-design and establishment of the joint
activities. WHO can be invited to joint SSC as an ex-officio member.
Pavel Kabat proposed a retreat with the medical community to develop the joint programme.
He also proposed the co-sponsorship of GAW with IGAC, SPARC, iLeaps, SOLAS and so forth
under Future Earth. There is a need to bring together communities that work on big projects
like air quality and health and aerosols in weather and climate.
Markku Kulmala reminded that the European Science Academy works on climate and health.
There is also the document on the impact of particle number concentration on health.
Greg Carmichael concluded the discussion by expressing the need for a stronger voice for the
atmospheric chemistry community in articulating common issues. One of the unifying activities
is the evolution of the observing system and the other one is air quality and health.

8.

OUTREACH

Claudia Volosciuk updated SSC on the outreach activities in GAW. She highlighted the
increasing interest to air quality/atmospheric composition. A link on the public web site was
organized to demonstrate Air Quality Forecasting capabilities (to Copernicus services).
Facebook for GAW has 1500 followers. GAW is twitted through WMO account. She requested
SSC to share the list of GAW experts on Twitter and to prove inputs to the World
Meteorological day. She described the initiative on “year of air pollution”.
Greg Carmichael proposes to request WMO communication team to add “environment” on the
main public WMO web page.
Claudia further presented the preparation to the celebration of the 30th anniversary of GAW.
Several activities will take place during the 2019 General Assembly of the European
Geosciences Union (EGU). The proposal for the Union Symposium was approved and there will
be a possibility to bring young scientists from developing countries to participate in EGU
scientific sessions. Kobus proposed to have a splinter meeting at EGU on MAP-AQ. Melita
proposed to prepare graphic materials around the topic “30 days with 30 GAW stations” which
could be twitted during the anniversary.
SSC agreed to provide materials to support the 30th anniversary.

18

9.

REPORT OF THE 5th SESSION OF THE CAS ENVIRONMENTAL POLLUTION AND ATMOSPHERIC
CHEMISTRY SCIENTIFIC STEERING COMMITTEE (EPAC SSC)

RESOURCE MOBILIZATION STRATEGY

SSC discussed the financial aspects of the GAW activities.
Pavel Kabat described the 4-year cycle for the regular budget and the need to utilize the whole
allotment at the end of the financial period. He explained that in the next financial period there
is a plan to assign budget to a new activity of the Chief Scientist. There will be science talks
organized and contribution from GAW would be expected. The meeting of the chief scientists
from members is expected, plus science updates are planned to be produced every 2-3
months. The general principles for the budget for the next financial period are agreed. There
are opportunities for additional projects (for the countries, money for the ‘innovative pilot
projects’), and the countries funded voluntary contribution. Agencies do not like to put funding
on “uncontrolled coordination”.
Markku Kulmala stressed that money is not a problem, but there is a problem with the people.
He strongly recommended to improve communications with the high-level funding agencies.
WMO should clearly communicate the priorities and guide country policies on their
investments. Capacity development and training should be among the priorities to support the
future infrastructure.

10.

SETTING UP PRIORITIES

Under this agenda item SSC discussed the action items listed in the GAW Implementation Plan.
SSC looked at the most critical activities where the impact can be maximized. SSC highlighted
several emerging activities: IG3IS, MMF, Low-cost sensors evaluation (though, for this
particular activity a way forward has to be defined) and MAP-AQ to provide air quality
predictions where they are needed. The focus on MAP-AQ on Africa provides collaboration
opportunities with WWRP and WCRP and connection with health sector. There is a need to
address innovations in observing system that can serve research and support services.
SSC considered the ways to internally organize activities within GAW to mimic the proposed
structure of the WMO constituent bodies: research infrastructure (stations and networks
matters, QA/AC, data management), services (support of conventions via analysis, MMF,
IG3IS, urban services) and research (process studies, data assimilation, development of the
new instruments and so forth). It was also recognized that communities working on
infrastructure aspects are very fragmented and they would benefit from better integration. The
SAGs can assist in identifications of the research priorities and these priorities should be linked
to the potential funding sources.

11.

INTERNAL SSC BUSINESS

SSC discussed the organization of work in SSC and the membership. SSC noted that current
membership (5 members and a Chair) is not enough to cover the diverse aspects of the GAW
Programme. Several members of SSC have extremely high workload and can dedicate only
very limited time to the GAW leadership. Meeting discussed the potential candidates for joining
SSC who could bring energy and “free hands” to support GAW implementation. It was also
noted that quarterly call with SSC and SAG/ET Chairs would help to run the programme more
smoothly. SSC noted a need for gender and geographic balance and for involvement of the
operational community on the GAW leadership.
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The meeting finished with the summary of the decisions and action items which are listed in
Appendix 5.
Gregory Carmichael invited participants for their final reflections and closed the meeting at
6.00 p.m. on 6 November 2018.
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WORLD METEOROLOGICAL ORGANIZATION
COMMISSION FOR ATMOSPHERIC SCIENCES
(CAS)
5th Scientific Steering Committee (SSC) on
the Environmental Pollution and Atmospheric
Chemistry (EPAC)
WMO
Geneva, Switzerland (5-6 November 2018)

CAS/GAW/SSC5/DOC1.0
(23 October 2018)
Item: 1.0

AGENDA

Date/Time: Monday to Tuesday, 5-6 November 2018.
Location:
WMO, 7bis, avenue de la Paix, Geneva, Switzerland, room 6L
BlueJeans connection: https://bluejeans.com/761990697/7854

SCHEDULE
Monday, 5 November
8:30 – 8:45

Opening of the meeting –introductions, meeting overview (Greg, Oksana,
Pavel)

8:45 – 9:30

Review of WMO research organization and plans moving forward and
outcomes of CAS (Pavel, Øystein)

9:30 – 10:30

Updates on current major GAW initiatives
-

10:30 – 11:00

IG3IS
Africa MAQ-AQ
Model-measurement fusion
Low cost sensors

(Oksana)
(Kobus/Alexander)
(Lorenzo)
(Oksana)

Break

Remote reports from the SAGs and ET
11:00 - 11:20

SAG Ozone-UV (Craig Sinclair and Matt Tully)

11:20 - 11:40

ET-WDC (Joerg Klausen)

11:40 - 12:00

SAG RG (Lucy Carpenter)

12:00 - 12:20

SAG GHG (Alex Vermeulen to nominate representative)

12:30 – 13:30

Lunch
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13:30 - 13:50

SAG Aerosol (Paolo Laj)

13:50 - 14:10

SAG-App (Frank Dentener and Vincent-Henri Peuch)

14:10 - 14:30

SAG TAD (Ariel Stein)

14:30 - 14:50

SAG GURME (Veronique Bouchet and Ranjeet Sokhi)

14:50 – 15 :30

SSC reflection on the SAG &ET issues:
o
o
o
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Discussion of SAG O3/UVB merge
Urban guidelines
Air quality prediction guidelines

15:30 - 16:00

Break

16:00 – 16:30

Data requirements and indicators (GCOS, ), and RT and NRT data flows,
and model data? (Jorge, Richard, Sandro,..)

16:30 – 18:00

Actions from last SSC meeting, CAS, and Executive Council (review items
– see documents on open action items).

18:00 – 18:300

Day 1 wrap up and discussions

Tuesday 6 November
8:30 – 10:30

Research, infrastructure and service delivery
-

Where is the science going and how are we connected to it?

10:30 – 11:00

How do we structure a research emphasis and our
observation/monitoring functions?
Where does research end and services start?
What is GAW’s role as "service provider"? Role of private sector?
Building links with operational community
o GDPFS (Sarah)
o Urban services (Veronique)
Leadership role in AQ forecasting
Break

11:00 – 12:30

Expanding collaborations
-

GAW/WWRP/WCRP interactions (send out WCRP SP)
Pilot projects for GDPFS
GAW/SPARC/IGAC collaborations
WHO/UNEP/WB
IAEA
User community – broadly

12:30 – 13:30

Lunch

13:30 – 14:30

Outreach - including GAW 30th anniversary, EGU Union Symposium,
brain-storming event, response to Kumar’s Nature paper

14:30 – 15:00

Membership (SSC, SAGs, etc.)

15:00 – 15:30

Resources --
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15:30- 16:00

Break

16:00 – 17:30

Update GAW Implementation Plan - setting priorities (where can we make
the biggest impact)

17:30 - 18:00

Summary and next steps

18:00

Close of meeting

_______
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Appendix 2

LIST OF PARTICIPANTS

Gregory Carmichael, University of Iowa, USA
Marcos Andrade, Laboratorio de Fisica de la Atmosfera, La Paz, Bolivia
Xioaye Zhang, Chinese Academy of Meteorological Sciences, CMA, China
Karlo Longo, INPE, Brazil
Melita Keywood, CSIRO, Australia
Øystein Hov, MetNo, Norway
Kobus Pienaar (via telecon), North-West University, Pretoria, South Africa
Tong Zhu (via telecon), Peking University, China
WMO Secretariat:
Emily Upton, Claudia Volosciuk, Lorenzo Labrador, Geir Braathen, Oksana Tarasova, Michel
Rixen, Pavel Kabat and Paolo Ruti

_______
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Appendix 3

ACTION ITEMS FROM THE PREVIOUS MEETINGS
Action
Item
number

AI-7.1

AI-9.1

AI-19.3

Content

Common wording to
acknowledge the use of
GAW data in publications
Set up a meeting of
experts from carbon
community to move this
forward. A lot is done
within GEO Carbon
IG3IS

Responsible

Deadline
(if any)

Relation
to the
action
item of
other
SSCs

Open/closed

Melita to develop
acknowledgement
10 Nov
OT send to SSC
White paper on
GEO Carbon

GAW
Secretariat
Greg
Carmichael
and SAGGHG

1 May
2015

AI-9.3

Write a peer reviewed
paper on the current
approach by GAW to
derive global average GHG
values and why it is
different from NOAA
values.

AI-12.1

Enhance aerosol
observations – address
topic at SSC joint meeting

February
2015

AI-13.1

SSC considered
Vocabulary Atmospheric
Composition (VAC) task
team establishment as a
positive initiative, though
the work of this task team
will be reviewed in one

Review
one year
later,
updates
at 15
February
2015

Follow up
on
AI-9.1,
AI-9.2

In progress, new
management
group for IG3IS
with Paul Monks
as Chair, good
participation of
members on
GAW-APPS SAG
/need to return in
the broader
context

Related to
AI-9.1,
AI-7.1;
Follow up
on to
AI-1.2

Actively working
on trying to make
this happen.
Kobus has been
working with the
GHG SAG Chair.
(2018) SAG GHG
is working on the
paper
Topic has been
addressed, efforts
to move forward
aerosol activities
still in progress
à(2018) new
paper is written
on aerosol
requirements for
NWP, Pavel
proposed to
organize the
paper on
stakeholder with
requirements
Team established
and working à
need for further
requirements, the
workshop is
organized in WMO
on the naming
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AI19.1;
AI23.2;
AI16.3iii

AI-20.1

AI-6.2

AI-18.3

AI-22.3

AI-2.2

year. The group should be
aware that any updates
would be appreciated at
the February 15, 2015
joint meeting. Inform CAS
through the minutes of the
SSC and informally let
Øystein Hov know.
Communicate that
membership may be
appended over time as
needs arise from
SSC/Secretariat
Develop plan to produce
state (health) of the
atmosphere
assessments/statements
using GAW data and SAGs

Develop closer
connections between Air
Quality and Climate
Change throughout GAW
Gregory Carmichael to
take part in the WGNE
meeting in March 2015
and investigate the
possibility of collaboration
between GAW and WGNE.
The outcome of discussion
should be reported back to
the SSC
Develop an integrated
strategy within GAW for
aerosols (together with
WWRP and WCRP)
Secretariat to provide
EPAC SSC with additional
information about CCAC
initiatives and Partners
Follow-on activity (try to
put someone on the
science committee) by
SSC as needed
Vincent-Henri Peuch
working with Gregory
Carmichael to propose
SSC new name and
membership of the SAG on
atmospheric composition

Appreciat
ed

convention, Martin
Schultz will be
asked to provide
update on this
group

First
product:
2015

Some SAG
produce new
bulletins, there is
a plan for
quarterly report
from WMO
Secretariat, SAG
App declaring the
Year of Air Quality
where we can
contribute. There
is a Global State
of Environment.
The section of the
GEO 6 report
reflects on the
GAW Bulletins

SSC Chair

Gregory
Carmichael

EPAC SSC

Not much
progress

1 April
2015

Follow up
on
AI-20.1
and
AI-2.1

Nov.
2016

Related to
AI-12.1,
AI-20.1

Paul Monks

VincentHenri Peuch
Gregory
Carmichael

Identical
to 11.2;
Related to
AI-20.1

15 April
2015

Attended several
WGNE meetings,
about the
progress of the
aerosol project in
WGNE, but the
outcomes have
not been reached
yet
No progress

AI: Greg to talk
to SAP up to Xmas

Done
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modelling by 15 April
AI-5.2

AI-8.2

AI-10.2

AI-12.2

AI-14.2

AI-15.2

The UV SAG is small, but
most members have
served more than 8 years.
The membership of the UV
SAG should be revised
gradually in order to
comply with the 8 years
rule
Findings from the
Symposium on Coupled
ChemistryMeteorology/Climate
Modeling (MMCC) to be
shared with the SSC and
taken into consideration in
the further development of
the modelling activities
within GAW and through
collaborations with WWRP,
WCRP and other partners
Xiao-Ye Zhang to check
how station requirements
are reflected in the
Technical Regulations,
reflect “local stations”
category and develop
recommendations for
requirements, including
how to classify stations in
contributing networks that
may fall into the local
category
SSC to organize before the
end of 2015 a workshop
with the leaders of current
and potential contributing
networks with a strategic
discussion on their
involvement in the GAW
Programme

Susana Diaz

Follow up
on
AI-15.1

The merger of the
SAG has started,
more guidance is
needed for the
transition

Alexander
Baklanov,
Gregory
Carmichael

Related to
on AI-2.1

Report done

Secretariat to review
agreements with the data
centres in a view of the
updated terms of
reference
ET-WDC Chair to organize
a teleconference with
engagement of the SSC
and others to discuss the
strategic role of WDCs.
Based on the outcome the
SSC will take action on
WDCs terms of reference

Oksana
Tarasova

Follow up
on
AI-4.1,
AI-10.1

Jörg Klausen
SSC
members

Follow up
on
AI-10.1

Xiao-Ye
Zhang

Before 25
May 2015

Follow up
on
AI-5.1

Most of the
contributing
stations represent
regional networks,
the local stations
should fill in a
special gap.
AI: XY – review
the requirements
to local stations
by 1 Jan 2019

SSC
members

31 Dec.
2015

Follow up
on
AI-3.1

Aerosol SAG put
up the
requirements for
the contributing
network, shared
with SAG RG. The
contributing
network could be
of added value for
filling the gaps.
Lorenzo: to
share the
document on
contributing
networks
To be follow up in
a view of the data
strategy

To be follow up in
a view of the data
strategy
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AI-16.2

AI-18.2

AI-19.2

AI-20.2

AI-21.2

and re-constitute the
expert team
Chairperson of the TTObsReq to organize a
working meeting, identify
subgroup and make
assignments
SSC requested the
Secretariat to have a look
at the opportunity to issue
DOI

SSC and SAGs should use
scientific meetings to
communicate GAW
through dedicated
sessions and presentations
SSC and SAG members
are encouraged to submit
short papers on scientific
issues to WMO Bulletin
Secretariat should compile
a communication mailing
list with input from SAGs
and the SSC

AI-22.2

SSC and SAGs provide
news items for the GAW
web on current, actual
events, such as volcanic
eruptions etc. We should
name 3-4 experts who can
prepare a short article on
current events and
episodes. This request
should be brought up at
SAG meetings

AI-26.2

SSC to develop guidance
on GAWTEC training,
including:
- Criteria for evaluation
and selection of trainees
- Follow up
questionnaire (lead
Melita Keywood)
- Potential training on
modelling, data
processing and
submission, and data
analysis (including
satellite data) within
GAWTEC and with the
other programmes (lead
Karla Longo)

Gregory
Carmichael

Follow up
on
AI-1.1

Oksana
Tarasova

Related to
AI-4.1,
AI-7.1

Richard Eckmann
agreed to be a
Chair. AI: to have
a telecon before
December
Open
Marcos: view of
doi from obs
prospective by 31
Dec 2018
AI: Markku to
bring the OT in
the context
Ongoing

SSC and
SAG
members

Ongoing

Related to
AI-7.1

SSC and
SAG
members

Ongoing

Related to
AI-7.1

Ongoing

Related to
AI-7.1

IA: Claudia to
send the mailing
list for eZine to
SSC

Related to
AI-7.1

Ongoing – current
infrastructure will
be migrated in the
beginning of
2019. There could
be the new web
site on air
pollution related
to WMO
commitments at
WHO meeting.
SSC and SAG
Chairs can
contribute to that
Melita will start
the elevation
based on the
application and
check with SAGs
early 2019.
Follow up in two
years to check if
the investment on
training was
efficient (Melita to
work with Claudia
on questionnaire).
Karla: to follow up
on the modelling
schools on
modelling (by
10/11)

Oksana
Tarasova,
SSC
members
and
SAG
chairpersons
SSC and
SAG
members

Melita
Keywood,
Karla Longo

Ongoing
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AI-1.3

Develop a strategy on
Reactive Nitrogen
(EPAC SSC)

EPAC SSC

AI-2.3

Establish a joint planning
committee
(WHO/UNEP/WMO) for the
next Global Burden of
Disease workshop planned
for early 2017

Alexander
Baklanov
and Greg
Carmichael

AI-3.3

Plan a Workshop on low
costs sensors together
with UNEP and WHO
Work on UNEP/WHO/GAW
joint data coordination,
perhaps starting with a
request to member
nations for Air Quality
observations and data
submission, and also
explore use of GAWSIS as
a front end

Valentin
Foltescu and
Paolo Laj
Valentin
Foltescu and
Jörg Klausen

EPAC SSC to work with
GAW Secretariat to
develop concepts and
business models for
resource mobilization in
the form of one-pagers
highlighting GAW needs
aligned with the
Implementation Plan, such
as data management
system, GAW

EPAC SSC
and GAW
Secretariat

AI-4.3

AI-5.3

Markku wants to
share the Finish
capacity for
training.
In progress.
Attended Reactive
Nitrogen planning
meeting,
discussed at GAW
2017 symposium.
Need to assign
SAG DEP/App/RG
Lorenzo attended
the INI meeting,
general
recognition of the
GAW work,
connecting with
MMF and Reactive
gases SAG.
Reactive N will be
considered at Feb
meetings of SAGTAD and MMF
In progress ..
worked together
on the 3rd
meeting held in
Madrid in March
2017, follow-up
activities related
to modelling with
a project with the
APPS-SAG, GAW
will contribute to
the meeting of the
Global Platform in
March 2019
Done

20 April
2016

April
2018
End of
2016

End of
2016

Related to
AI-28.3

No action … but
participated in
EPA/WB/UNEnv
workshop on
filling the gaps
(July 2017). Will
participate in
meeting report
which will contain
items related to
data coordination
In progress;
Resource
mobilization was a
topic of discussion
at the GAW
symposium 2017.
Resource
proposals have
been developed
and submitted for
IGI3S, and World
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infrastructure, Air Quality
in urban areas and IG3IS

AI-6.3

Develop an initial strategy
about S/A and top down
constraints of emissions
and the role for GAW. This
is a possible topic for SAGApps and the 2017 GAW
Symposium

EPAC SSC
and Greg
Carmichael

End of
2016

AI-8.3

Build a better relation and
better communications
with GCOS. Summarize a
document to give to Jim
Butler, as CASrepresentative on AOPC,
w.r.t. to GAW needs of
using GAW data in official
documents. Maybe UNEP
can help?

Oksana
Tarasova
and Greg
Carmichael

24 May
2016

AI-10.3

Update the expertise of
persons on EPAC SSC,
SAGs and ETs to provide
the list of expertise of the
current members and
place on the web
For further progress of the
GAW Rolling Review of
Requirements there is a
need to compile
requirements and devise a
way to transfer/populate
OSCAR. There is a process

GAW
Secretariat,
EPAC SSC
and Greg
Carmichael

1 July
2016

Related to
AI-3.2

Greg
Carmichael

1 May
2016

Related to
AI-1.1

AI-11.3

Bank/ WMO
/CCAC related to
urban
environments and
health. And in
relation to CAMS
focused on data
provision and
management.
PAVEL: research
agenda linked to
the financial
agenda
In progress; This
topic is a priority
area identified by
APPS_SAG,
workshop planned
for 2018.
The work on
inverse modelling
is taking place in
IG3IS and SAGApp, there is an
interest in source
attribution and
allocations that
needs to be
addressed
In progress: Greg
was added as a
member to the
GCOS AOPC.
Attended the first
meeting and I’m
working with Jim
Butler to help
define observation
requirements for
the AOPC
strategic plan,
making them
consistent with
the requirements
that GAW is
producing for
WIGOS.
Proposal to send
Paolo Laj for the
next AOPC
Claudia: to
suggest the
template for
information, by 31
December
In progress:
Progress has been
made, need to get
into OSCAR
database. The
new chair is
appointed.
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AI-13.3

that needs to be followed.
There is also need to draft
documents.
Communicate to
appropriate SAGs that
GESAMP papers and
reports are not making
use of GAW data due to
lack of data over oceans.
Data on iron and
phosphorus are needed.
Request SAGs (SAG-TAD,
SAG-Aerosol) to take this
into consideration.
Datasets from cruises
should be made available
via GAWSIS.

GAW
Secretariat
and EPAC
SSC

15 May
2016

AI-14.3

Ensure that isotope
standards are adequately
included in GAW QA/QC

GAW
Secretariat

1 July
2016

AI-15.3

Develop a strategy to
further engage Young
Scientist into GAW, such
as ways to formalize
networking of those we
support, leverage summer
school opportunities,
working closely with
WWRP and WCRP. Also
consider adding a Young
Scientist representative to
EPAC SSC
Enhance GAW
Communications by
developing:
i. Communications around
the Anniversary of Cape
Grim ii.Develop a story
entitled: Around the world
with 30 GAW global
stations. The aim is to
highlight important
science and key persons
iii.A 4-pager annual report
highlighting GAW data and
news of atmospheric
composition
iv.Develop a document
targeting PRs, focused on
their importance and need
for them to help.

GAW
Secretariat
and EPAC
SSC

1 July
2016

AI-16.3

i.Melita
Keywood
ii. Paul
Monks
iii. Melita
Keywood
iv. EPAC
SSC

Internal meetings
on the OSCAR
naming
Have made
contact with
GESAMP and they
have requested
help in hosting
their ocean
datasets. This is a
good opportunity
to use their data
and to build
concrete
collaborations.
Started
discussions
between Joerg ,
Kjetil … need to
check status and
push towards a
solution.
Marcos Andrade
to follow up with
the data
management
strategy
Work in progress,
workplan included
in the GGMT-2017
recommendations
In progress. This
will be a topic of
the CAS-17
Claudia is building
the connection
with the YESS
community to
build follow up
activities

Related to
AI-22.2
(i),
AI-7.1,
AI-23.2
(iii)

In progress …
Melita has worked
on this, it was a
topic of the GAW
symposium 2017
Will be followed
up with science
briefing
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AI-24.3

Discuss deposition of
Radiation Data Centre at
CAS Management Group
meeting

Greg
Carmichael
and GAW
Secretariat

AI-25.3

Continue efforts on water
vapour, review what’s in
OSCAR (expert team), and
identify where its home
will be in GAW
Explore concept and
establish assignments of
EPAC SSC members (e.g.
w.r.t. cross-cutting
activities which could be
assigned to EPAC SSC
members)
To develop GAW position
on GRUAN and O3 and
water vapour (on hold)
measurements in it.
Discuss Irina
Petropavlovskih as a new
SAG member in O3 SAG
meeting. Not yet
decided…contact SAG
Chair...
Consider idea to merge UV
and ozone SAGs (SSC
supports) – keep CoChairs

EPAC SSC
and Geir
Braathen

Related to
AI-17.2

In progress: need
further
discussions in
connection with
radiation
To be further
evaluated

Greg
Carmichael

Related to
AI-18.1

In progress by
next SSC meeting

Related to
AI-25.3,
AI-17.2

In progress

Related to
AI-4.2,
AI-20.3

Secretariat to
provide
recommendation
by 31 December
2018

Related to
AI-4.4,
maybe
related to
AI-5.2?
Related to
AI-3.4

Co-chairs to
develop ToR by
March 2019

Related to
AI-7.1

In progress
(advanced by
Claudia)

Related to
AI-3.3

Done

AI-26.3

AI-1.4

AI-2.4

AI-3.4

AI-4.4

AI-5.4

AI-6.4

Continue to review ways
to organize the SAGs
(focal areas vs
parameters), and develop
a strategy to better link
the theme-oriented SAGs
with GAW measurements
and instruments. WCRP –
projects bases...
cross-cutting …
Improve GAW website.
May get a young person
JPO to work on this. Need
to review and decide what
needs to be improved …
SSC and SAGs need to
provide feedback. There is
a push to move to the
public website at WMO –
focus on external as well
as internal
communications …
Assess the current state
and future direction of
low-cost sensor
performance and their use
within GAW and beyond,
through the development
of a living document of
guidance and facilitated by
a workshop on low-cost

1 June
2016

Before
end of
2018

Ongoing, was
discussed at the
SSC 2018
meeting
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AI-8.4

AI-9.4

AI-10.4

AI-11.4

AI-12.4

AI-13.4
AI-14.4

AI-15.4

sensors (before end of
2018). Group has been
convened, document
structure drafted and work
is beginning
Name a new chair for RRR
activity to replace Greg.
(sat. person; Richard
NASA or ask someone
from CAMS (Angela…)
Advance federated data
management (include
establishing issues
identified in CAMS
contract, & GESAMP data)
next GEOS project EU
harmonize data exchange
–meta data …priority
make GAWSIS work!!!

Advance interactions with
IGAC through possible
joint workshop related to
top down estimates of
emissions with APP-SAG –
possible coordination with
IG3IS activities. Need to
follow-up with APP-SAG
Set up focus groups to
Karla/Melita
advance priority areas.
Those identified to date
are: Outreach, Resource
mobilization &
partnerships implement a
communication strategy
identified at the
Symposium
Execute some of the
Kobus
visioning statements on
outreach, resource
mobilization and
collaboration as identified
at the Symposium.
– develop strong multi
strategies … Kobus will
lead, follow-on at CAS and
at December meeting in
S. Africa
Initiate and prioritize
cross-cutting project(s)
Develop and advance
MAP-AQ partnership

Establish further activities
in Africa – with World
Bank, UN-Env, WHO, lowcost sensors, MAC-AQ. We
have a workshop taking
place in South Africa in
early December 2017 to

Follow up
on
AI-11.3

Done
(Richard
Eckmann)

Related to
AI-4.1

NRT exchange
document was
developed, the
contract with
MeteoSwiss. The
small group will
be evaluating the
data management
by next SSC
telecon in March
2019
In progress: SAG
App in connected
with AMIGO

Linked to
AI-12.4
and
AI-16.4

In progress: the
initial strategy
was developed
and needs
implementation

Linked to
AI-12.4
and
AI-11.4

In progress:
Markku to help
with research
mobilization
strategy with RES

Done
In progress: MAPAQ steering
committee meets
in WMO in March
2019
The meeting took
place in Pretoria
in 2017, follow up
activities are
planned, Ranjeet
has a follow up
project

REPORT OF THE 5th SESSION OF THE CAS ENVIRONMENTAL POLLUTION AND ATMOSPHERIC
CHEMISTRY SCIENTIFIC STEERING COMMITTEE (EPAC SSC)

AI-16.4

AI-17.4

AI-18.4

AI-19.4

AI-20.4

AI-21.4

discuss developing
projects in Africa
Highest priority areas
identified: IGI3S; low cost
sensors, model fusion,
urban, --- keep developing
topics...
SSC related: add new
members, make
assignments, and set up
quarterly conf calls. (New
member ideas… Jim
Crawford/Barry L NASA;
Martin Schulz, Sue
Grimmond, areas –IGI3IS
GHG community , urban,
low-cost (world bank,
UNEP, WHO, …, John
Miller, Mark Lawrence,
Marco Kumalo, Bob Swath,
action to gather names
(also key country
representation Swiss,
Germany, …)and add new
persons by December
Advance and support
model-observation fusion
activities
Engage with new Pandora
network to form a
collaborative network of
GAW (also engage Barry
Leffert, Bob Swath)
All SAGs should make
their meeting reports
available on line, add
dates and who is
responsible (3 months
after the SAG meetings)
and chair responsible
Enhance SPARC
interactions … for example
work together on SLPC
chapter IPCC. Set up
conference call with
SPARC Chair and discuss
further at CAS

Dec.

Linked to
AI-11.4
and
AI-12.4

Done

Related to
AI-21.3,
AI-27.2

3 new members
were added, SSC
membership was
reviewed at the
SSC meeting in
2018

Related to
AI-3.1

MMF workshop is
planned in WMO
in February 2019
Karla to follow up

Secretariat to
organize the
shared folder for
SSC and SAG
Chairs by 31
December 2108
Related to
AI-8.2

________

In progress,
included in the
brainstorming on
7 November 2018
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Appendix 4

MAIN RECOMMENDATIONS FROM SALTSJÖBADEN- VI
Based on the approx. 50 recommendations from the different working groups, a set of key
recommendations were drawn and agreed upon at the final session of the meeting. The
recommendations include an indication of who should take the initiative for further action as
well as suggestions of other organizations to be involved.
1.
Flexibility for parties in the Eastern region of UNECE in ratification of future review
of the Gothenburg Protocol. Several of the parties in the Eastern region of the UNECE have
argued that they see limited possibilities achieving all requests under future reviews of the
Gothenburg Protocol and the protocols on Heavy Metals and POPs within a limited scope of
time. In order for these parties to get credits for measures undertaken in the process of a full
ratification, the CLRTAP should explore the possibility for the Eastern region parties to allow for
step-wise ratification. (The EECCA Coordination group together with WGSR with the aim to
come up with a proposal to the EB and the Implementation Committee).
2.
Clean air in cities. The WHO air pollution guidelines as well as national and EU
standards will in many urban areas not be met without measures to reduce the regional
background, which often to a large extent is caused by transboundary transport. Vice versa,
activities in cities also cause considerable amounts of air pollution that will influence air quality
outside the city and results in transboundary transport of air pollution. An Expert panel should
be set up under TFIAM in order to support local air policy with respect to the linkages between
regional and local air pollution and the cost-effectiveness of coordinated actions. (TFIAM
together with European Commission, WHO and relevant urban networks).
3.
Global air quality and earth observation network. For a broader approach to the
global dimension, scientifically and as a basis for action, there is a need to develop a global
harmonized monitoring network, preferably in an Earth System observation concept, including
interactions with ecosystems but also emission inventories and projections. Such a network
should take into account the most recent developments with respect to remote sensing, cheap
remotely operated monitors and data collection/communication. Coordination with networks
related to climate change is of importance and it could form part of a global earth
“observatory”. Finance is a key issue in particular in regions with economies in transition and
further work needs involvement of the World Bank and similar organizations. (HTAP in close
collaboration with WMO, TFMM AMAP and others).
4.
Global air policy dialogue. Establish a policy platform on a broader geographic scale
to address air pollution involving international organizations (UN Environment, WHO, WMO,
Arctic Council, CCAC, Stockholm and Minamata Conventions and others) and regional
initiatives (including EANET, Malé declaration and others), taking a step-wise approach at the
outset, with an initial focus on increasing regional cooperative efforts. (UNECE Air
Convention/EB Bureau in collaboration with UN Environment).
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5.
Improved ecosystem monitoring. Monitoring of ecosystem impacts is a time and
resource-consuming activity where coordination between different bodies is of crucial
importance. The workshop recommended setting up an expert group to coordinate and
harmonize the monitoring of air pollution impact on ecosystems for conventions and other
bodies (e.g. UNECE Air Convention, CBD, TEEB) and the European Union. (Working Group on
Effects together with the European Commission).
6.
Reduce emissions from shipping. Encourage the establishment of maritime emission
control areas in all seas and develop schemes to reduce emissions from existing ships.
Important stakeholders within this field are in addition to the IMO and the UNECE Air
Convention, HELCOM, OPSARCOM, REMPEC, European Commission and the Arctic Council (IMO
and CLRTAP).
7.
Reduce domestic heating emissions. Address health impacts of domestic solid fuel
burning and develop schemes for awareness-raising and replacement of old stoves and other
combustion equipment. (TFTEI involving other organizations such WHO, CCAC, UN
Environment, UN FCCC, EU Parties and urban platforms).
8.
Reduce agricultural nitrogen losses. The agricultural sector is lagging behind, in
spite of the availability of cheap technical solutions for substantial emission reductions. There
is a need for developing criteria to link agricultural subsidies to emission reduction obligations
and healthy food production. A voluntary “30% club” for ammonia reductions should be
launched to encourage immediate action in areas with intensive agriculture (TFRN together
with EU-COM, Parties, INMS).
9.
Early Career Workshop. An Air Quality Negotiation Simulation was held for new and
early career researchers and professionals to learn about the nature of international
negotiations and the different perspectives that play a role and to gain experience in finding
creative solutions that can bridge contrasting stakes of various Parties. It was recommended
that such Early Career workshops continue to be held, where possible, in order to encourage
other young professionals to participate in air quality science and policy work, particularly
under the UNECE Air Convention. (UNECE Air Convention).

_______

36

REPORT OF THE 5th SESSION OF THE CAS ENVIRONMENTAL POLLUTION AND ATMOSPHERIC
CHEMISTRY SCIENTIFIC STEERING COMMITTEE (EPAC SSC)

Appendix 5

LIST OF THE DECISIONS, ONGOING ACTIVITIES AND TIME LIMITED ACTION
ITEMS TAKEN BY THE 5TH EPAC SSC SESSION
1.

Decisions

D-1.5

Paolo Laj will replace Greg as GAW representative in GCOS AOPC.

D-2.5

UV-O3 merger reinforced.

D-3.5

Accept proposal by NOAA to change the classification of the Trinidad Head station
to a regional GAW station.

2.

On-going activities that require attention/support of SSC and long-term
actions

OA-1.5

Develop a strategy to promote GAW under the new research structure at WMO,
with the 3 layers: 1) basic research supporting science needed to ultimately
improve predictability; 2) R2Services; 3) Operations (Greg Carmichael, SSC
members and Secretariat) -> Start at the next SSC telecon, follow up depends on
the Cg decision on the structure.

OA-2.5

Continue discussion with GCOS in involvement of GAW and in establishing the
measurement requirements for the essential climate variables (Pavel Kabat, SSC).

OA-3.5

Develop priorities for expanding the observing systems and networks; design pilot
project(s) that demonstrate aspects that link reference stations, with other
networks and low-cost sensors, to support multiple research and service activities,
including exposure, ground-truthing satellites, source apportionment (Markku
Kulmala, first proposal by next SSC physical meeting).

OA-4.5

Develop a plan around radiative forcing and SLCP within GAW and with partners
(SSC) Related to AI-21.4

OA-5.5

Expand aerosol activities within WGNE (Karla Longo), related AI-12.1, AI-6.2, AI18.3, AI-20.1

OA-6.5

Develop skill scores and benchmarks for atmospheric composition forecasts and
predictions (Apps and GURME SAG).

OA-7.5

Develop better strategies/ organization of the work across SAGs and WGs (SSC,
SAGs).

OA-8.5

Design an AQ-health-climate research project, co-designed with WHO, and others
(Greg Carmichael, Tong Zhu).

OA-9.5

Develop a plan for establishing GAW/WMO as the technical leader in improving AQ
forecast, predictions and services worldwide at all scales (and including GHGs, SDS)
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– include a summit meeting (Greg Carmichael, Guy Brasseur, GURME and APPs
Chairs, Secretariat Planning telecom ¼, MAP-AQ steering committee meeting 2/4).
OA-10.5

Design an interagency/organization study focused around the pledges at the
AQ-health summit – Reduce deaths due to air pollution by 2/3rds by 2030.
(Secretariat, SSC, Tong, K. Smith, establish a strategy to do ½).
•
•
•
•

•

WMO/GAW: AQ forecast, reanalysis, obs and infrastructure,
WHO: GBD
UN-E: co-benefits, scenarios
HABITAT: sustainable cities
IGAC/SPARC: …
Not specific, overlaps with several other “strategic” AI
above

OA-11.5

Continue discussions with IGAC and SPARC (Greg Carmichael, Secretariat, Melita
Keywood, Tong Zhu); related to AI-10.4

OA-12.5

Continue discussions with WWRP, WCRP (Greg Carmichael, Secretariat)

OA-13.5

Establish pilot project within GDPFS (SSC).

OA-14.5

Hold a retreat to develop joint AQ health and aerosols and weather/climate
research plans (Pavel Kabat), related to AI-12.1, AI-18.3, AI-20.1

OA-15.5

Continue development of urban r2O services (SSC).

OA-16.5

Develop resource mobilization plan including training needs (Markku Kulmala,
Secretariat, by ¾), related to AI-28.3, AI-5.3
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3.

Short-term action items
Action
Item
Number

Content

Responsible

Deadline

Relation to the
action item of
the pervious
SSC meeting
(AI-XX.1, AIXX.2 and AIXX.3)

AI-1.5

Propose new SSC
members and revise
SAG membership

Greg
Carmichael,
SSC members
and
Secretariat

¼ 2019

AI-2.5

Develop a schedule
for rotating SSC
members

Greg
Carmichael

End 2018

AI-3.5

Organize interactions
of various SAGs
around the
Model/Measurement
fusion; MAP-AQ;
WHO Platform and
GURME and APP
meetings in late
Feb/early March

Secretariat

AI-4.5

Plan GAW outreach
activities for the
2019 Congress

Secretariat
with inputs
from SSC

¼ 2019

AI-5.5

SSC to act on the
NRT data
management
strategy conf call

- ask Jorge to
present the
plan

Document to
be circulated
before next
SSC call

Related to
AI-9.4

AI-6.5

Establish an ad hoc
group (via telecom)
to review the need
for the ET-WDC;
consider
reconstituting ToRs
and membership;
and of data centres
in general given the
current and
emerging landscapes
and resolve data
sharing issues
(develop ToR and
plans) for managing
data updates.

Joerg Klausen
with reps from
IG3IS,
GURME,
APPS, Marcos

1 quart 2019

Related to
AI-9.4

Open/closed

Follow up on
AI-17.4

Related to
AI-14.4

The first
telecom is
scheduled on 5
March 2019

(Cg agenda is
still not open)
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AI-7.5

Transition RRR
leadership and
develop new work
plan

Secretariat

¼

Follow up on
AI-16.2, AI11.3, AI-8.4

AI-8.5

SSC support
outreach – Year of
AQ; GAW@30,
Pavel’s research
highlights and
seminars

Secretariat,
SSC, SAG
Chairs

¼

AI-19.1; AI23.2; AI16.3iii

AI-9.5

Develop ToR, goals
and timeline for the
UV-O3 transition

Secretariat,
Co-Chairs of
the SAG
Ozone-UV

¼

Follow up on
AI-5.2, AI-3.4

AI-10.5

Map the GAW current
elements to different
organization
structures

Greg
Carmichael,
Secretariat,
Paolo Laj

¼ start
discussions

Follow up on
AI-4.4

AI-11.5

Request emerging
issues from all SAGs
and WGs

Secretariat,
Greg
Carmichael

¼

AI-12.5

Organize the US and
2019 EGU

Secretariat,
Marcos
Andrade

End 2018

AI-13.5

Request the
word/tab
environment be
added on the main
public WMO website

SSC

End 2018

AI-14.5

Review requirements
for local stations

Marcos
Andrade,
Secretariat

¼

AI-15.5

Hold splinter
meetings (e.g. MAPAQ) at EGU 2019

Kobus
Pienaar,
Secretariat

¼

39

Richard Eckman
agreed to take
over

Done

Done
(public.wmo.int)

_______
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LIST OF RECENT GAW REPORTS*

248. Twelfth Intercomparison Campaign of the Regional Brewer Calibration Center Europe, El Arenosillo
Atmospheric Sounding Station, Huelva, Spain, 27 May–9 June 2017, 2019.
247. Izaña Atmospheric Research Center Activity Report 2017-2018, 2019.
246. Thirteenth Intercomparison Campaign of the Regional Brewer Calibration Center Europe (RBCC-E),
Arosa Lichtklimatisches Observatorium, Switzerland, 30 July–8 August 2018.
245. An Integrated Global Greenhouse Gas Information System (IG3IS) Science Implementation Plan,
2019.
244. Report of the 2017 Global Atmosphere Watch Symposium and Fourth Session of the CAS
Environmental Pollution and Atmospheric Chemistry Scientific Steering Committee (EPAC SSC),
Geneva, Switzerland, 10-13 April 2017, 2019.
243. Report of the Fifth Erythemal UV Radiometers Intercomparison, Buenos Aires, Argentina, 2019.
242. 19th WMO/IAEA Meeting on Carbon Dioxide, Other Greenhouse Gases and Related Tracers
Measurement Techniques (GGMT-2017), Dübendorf, Switzerland, 27-31 August 2017, 2018.
241. SPARC/IOC/GAW Report on Long-term Ozone Trends and Uncertainties in the Stratosphere, SPARC
Report No. 9, WCRP-2017/2018, GAW Report No. 241, 2018.
240. Report of the Second International UV Filter Radiometer Intercomparison UVC-II, Davos,
Switzerland, 25 May-5 October 2017, 212 pp., 2018.
239. Calibration Methods of GC-µECD for Atmospheric SF6 Measurements, 26 pp., 2018.
238. The Magnitude and Impacts of Anthropogenic Atmospheric Nitrogen Inputs to the Ocean, Reports
and Studies GESAMP No. 97, 47 pp., 2018
237. Final Report of the 44th Session of GESAMP, Geneva, Switzerland, 4-7 September 2017, Reports
and Studies GESAMP No. 96, 115 pp., 2018.
236. Izaña Atmospheric Research Center: Activity Report 2015-2016, 178 pp., 2017.
235. Vegetation Fire and Smoke Pollution Warning and Advisory System (VFSP-WAS): Concept Node and
Expert Recommendations, 45 pp., 2018.
234. Global Atmosphere Watch Workshop on Measurement-Model Fusion for the Global Total
Atmospheric Deposition (MMF-GTAD), Geneva, Switzerland, 28 February to 2 March 2017, 45 pp.,
2017.
233. Report of the Third Session of the CAS Environmental Pollution and Atmospheric Chemistry
Scientific Steering Committee (EPAC SSC), Geneva, Switzerland,
15-17 March 2016, 44 pp., 2018.
232. Report of the WMO/GAW Expert Meeting on Nitrogen Oxides and International Workshop on the
Nitrogen Cycle, York, UK, 12-14 April 2016, 62 pp., 2017.
231. The Fourth WMO Filter Radiometer Comparison (FRC-IV), Davos, Switzerland,
28 September – 16 October 2015, 65 pp., November 2016.
230. Airborne Dust: From R&D to Operational Forecast 2013-2015 Activity Report of the
SDS-WAS Regional Center for Northern Africa, Middle East and Europe, 73 pp., 2016.
229. 18th WMO/IAEA Meeting on Carbon Dioxide, Other Greenhouse Gases and Related Tracers
Measurement Techniques (GGMT-2015), La Jolla, CA, USA, 13-17 September 2015, 150 pp., 2016.
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228. WMO Global Atmosphere Watch (GAW) Implementation Plan: 2016-2023, 81 pp., 2017.
227. WMO/GAW Aerosol Measurement Procedures, Guidelines and Recommendations,
2nd Edition, 2016, WMO-No. 1177, ISBN: 978-92-63-11177-7, 101 pp., 2016.
226. Coupled Chemistry-Meteorology/Climate Modelling (CCMM): status and relevance for numerical
weather prediction, atmospheric pollution and climate research, Geneva, Switzerland, 23-25
February 2015 (WMO-No. 1172; WCRP Report No. 9/2016, WWRP 2016-1), 165 pp., May 2016.
225. WMO/UNEP Dobson Data Quality Workshop, Hradec Kralove, Czech Republic,
14-18 February 2011, 32 pp., April 2016.
224. Ninth Intercomparison Campaign of the Regional Brewer Calibration Center for Europe (RBCC-E),
Lichtklimatisches Observatorium, Arosa, Switzerland, 24-26 July 2014,
40 pp., December 2015.
223. Eighth Intercomparison Campaign of the Regional Brewer Calibration Center for Europe (RBCC-E),
El Arenosillo Atmospheric Sounding Station, Heulva, Spain, 10-20 June 2013, 79 pp., December
2015.
222. Analytical Methods for Atmospheric SF6 Using GC-µECD, World Calibration Centre for SF6 Technical
Note No. 1., 47 pp., September 2015.
221. Report for the First Meeting of the WMO GAW Task Team on Observational Requirements and
Satellite Measurements (TT-ObsReq) as regards Atmospheric Composition and Related Physical
Parameters, Geneva, Switzerland, 10-13 November 2014, 22 pp.,
July 2015.
220. Report of the Second Session of the CAS Environmental Pollution and Atmospheric Chemistry
Scientific Steering Committee (EPAC SSC), Geneva, Switzerland,
18-20 February 2015, 54 pp., June 2015.
219. Izaña Atmospheric Research Center, Activity Report 2012-2014,157 pp., June 2015.
218. Absorption Cross-Sections of Ozone (ACSO), Status Report as of December 2015, 46 pp.,
December 2015
217. System of Air Quality Forecasting And Research (SAFAR – India), 60 pp., June 2015.
216. Seventh Intercomparison Campaign of the Regional Brewer Calibration Center Europe (RBCC-E),
Lichtklimatisches Observatorium, Arosa, Switzerland, 16-27 July 2012,
106 pp., March 2015.

A full list is available at:
http://library.wmo.int/opac/index.php?lvl=etagere_see&id=144#.WK2TTBiZNB
https://community.wmo.int/activity-areas/gaw

For more information, please contact:

World Meteorological Organization
Research Department
Atmospheric Research and Environment Branch
7 bis, avenue de la Paix – P.O. Box 2300 – CH 1211 Geneva 2 – Switzerland
Tel.: +41 (0) 22 730 81 11 – Fax: +41 (0) 22 730 81 81
Email: GAW@wmo.int

JN 20128

Website: https://public.wmo.int/en/programmes/global-atmosphere-watch-programme

