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WELCOME AND LOGISTICS, INTRODUCTION OF PARTICIPANTS

The Third Session of the CAS Environmental Pollution and Atmospheric Chemistry Scientific
Steering Committee (EPAC SSC) was held at the World Meteorological Organization (WMO)
from 15 to 17 March 2016 in Geneva, Switzerland. Gregory Carmichael, Chairperson of the
EPAC SSC opened the meeting at 9 a.m. on 15 March. A welcome address was given by Deon
Terblanche, the Director of the Atmospheric Research and Environment Branch and
Co-Director of the Research Department. He passed on the apologies from the
Secretary-General of WMO, who had been invited to attend. He then introduced the guests to
the meeting. Mr Terblanche reminded the meeting that GAW is more than just an
observational programme; that it is an end-to-end research programme where observations is
one of several components. He then cited the Terms of Reference for the EPAC SSC.
Then followed a tour de table during which all the participants were invited to introduce
themselves.
The President of the Commission for Atmospheric Sciences (CAS), Øystein Hov attended the
meeting. Three SSC members were present at the meeting (Melita Keywood, Paul Monks and
Kobus Pienaar), while two other members had sent their apologies (Karla Longo and
Xiao-Ye Zhang).
In order to improve collaboration with other relevant institutions, several guests had been
invited to attend the meeting and to give presentations: Sergey Assonov (IAEA), Carlos Dora
(WHO), Robert Duce (GESAMP), Valentin Foltescu (UNEPa) and Fiona Tummon (SPARC Office).
Several representatives from other WMO Programmes were invited and attended parts of the
meeting: Maxx Dilley (Climate Prediction and Adaptation Branch), Dimitar Ivanov (Aeronautical
Meteorology Division), Boram Lee and Gaby Langendijk (WCRP Secretariat), Carolin Richter
and Caterina Tassone (GCOS Secretariat), Mary Power (Office for Resource Mobilization and
Development Partnerships), Lars Peter Riishøjgaard (WIGOS Project Office), Paolo Ruti (World
Weather Research Division) Robert Stefanski (Agricultural Meteorology Division) and Michael
Williams (Communication and Public Affairs Division).
Jörg Klausen (MeteoSwiss) and Vincent-Henri Peuch (ECMWF, via videoconference) attended in
their capacities as Chairpersons of the ET-WDC and ET-NRT CDT (now SAG for Applications),
respectively.
Franz Berger (DWD) and Phil DeCola (Sigma Space Corporation), who assist with the
development of the GAW Implementation Plan and the IG3IS concept paper, respectively, also
attended parts of the meeting.
The GAW Secretariat was represented by Alexander Baklanov, Geir Braathen and Silvina Carou
(part of the time).

a

Now called UN Environment

6

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

Gregory Carmichael explained to the participants the scope of activities of the meeting and
asked them to propose additional agenda items. No new items were proposed and the agenda
was approved (see Annex 2).

2.

OVERVIEW OF GAW AND UPDATES ON IMPLEMENTATION PLAN

EPAC SSC Chairperson, Greg Carmichael, gave an overview of the GAW Programme and its
mission.
An important motivation for GAW is to provide better services based on research conducted on
atmospheric composition, accounting for the human impact on the atmosphere.
An important foundation for GAW is the fact that collecting adequate information on the
chemical composition of the atmosphere and on the consequences of the anthropogenic impact
on a global scale is valuable and possible only if all the relevant measurements are expressed
in the same units or on the same scale and if data from the countries and at different sites are
comparable.
High quality long-term data enables global assessments and analysis and furthers our
understanding of atmospheric processes.
Mr Carmichael presented the new GAW Implementation Plan (GAW-IP), which will cover the
period from 2016 through 2023. The focus, or motto, of the GAW-IP is that atmospheric
composition matters. It matters to human health, weather forecasting, climate, terrestrial and
aquatic ecosystems, agricultural productivity, aeronautical operations, renewable energy
production, and more.
The aim of GAW is to advance observations and analysis of chemical constituents of the
atmosphere and UV radiation and to expand its role in enhancing predictive capabilities to help
reduce environmental risks to society from high-impact weather and air pollution, and to
mitigate the impacts of, and adapt to, changing climate.
The focus of the new GAW-IP on “science for services” value chain provides a framework via
the priority application areas to evolve observations and to enhance modelling elements. GAW
has played an active role in further developing urban air quality forecasting capabilities
through GURME. These efforts will continue and be expanded.
Mr Carmichael then mentioned the establishment of a new SAG for Applications, which will
focus on the objective “To demonstrate usefulness of exchanging chemical observational data
in near-real-time (NRT) in support of monitoring and forecasting applications” targeting
applications that use NRT data delivery on scales larger than the urban scale.
He also called for expanded collaborations with other WMO Programmes, such as the World
Weather Research Programme (WWRP), the World Climate Research Programme (WCRP), the
Working Group on Numerical Experimentation (WGNE) and others.
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Mr Carmichael cited the Integrated Global Greenhouse Gas Information System (IG3IS) as an
excellent example of how observations, research and modelling can provide a highly useful
service.
Carmichael also referred to the increasing focus on megacities and large urban complexes.
There is a need to continue to improve observational systems and data using the Rolling
Review of Requirements (RRR) process and the WMO Integrated Global Observing System
(WIGOS) and the WMO Information System (WIS) to evolve the observing system for
atmospheric composition to support the growing services to:
•
•
•
•

Allow near real-time provision of GAW data.
Support integration of surface, vertical profile and column datasets from different
platforms to provide a unified understanding of aerosol and gas distributions.
Minimize gaps in the measurement networks in data-poor regions.
Expand observations to support the expanding service needs related to cities,
weather, and climate (local sites).

A key element in the cooperation between GAW and WIGOS is an enhanced data management
architecture to facilitate improved metadata exchange and interoperability, data discovery and
analysis, and the promotion and facilitation of near-real-time delivery of data.
Training and capacity building are important aspects of GAW. So far 280 persons from 58
countries have received training at the GAW Training and Education Centre (GAWTRC) facility
in Germany. There are other training events/summer schools supported by GAW. Twinning is
also a very useful mechanism to transfer knowledge.
There were some comments from the meeting participants:
Paul Monks pointed out that users don’t always know what services they want. We therefore
need to develop demonstration projects that challenge our imagination and everybody else’s
imagination.
Øystein Hov argued that we must become users in order to understand the user.
Valentin Foltescu suggested that we ask weather services what they would like GAW to
provide.

3.

OVERVIEW OF CAS AND PRIORITIES, PREPARATIONS TO CAS
SESSION

The President of CAS, Øystein Hov, presented an overview of CAS and its priorities.
As an example of the interaction between atmospheric composition and climate he referred to
an article that was published in Nature the same day and with the title “Amplification of Arctic
warming by past air pollution reductions in Europe” (J.C. Acosta Navarro et al., Nature
Geosciences). This paper shows that reduced SO2 emissions in Europe has led to an increased

8

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

net radiative forcing in and close to Europe, which has led to increased Arctic surface
temperatures and reduced Arctic sea-ice cover.
He then spoke about “Science for Services”, which is becoming a major focus for GAW. He
showed the production chain from observations via modelling to user products. The products
can be aimed at the public, at specialized operational users or at other branches of research
and innovation. Data policy is also an important aspect in order to make sure that data flows
easily through the production chain. It is also important that one does not start to charge
money for data too high up in the value chain. Then there will be no downstream services.
Mr Hov then went on to describe the CAS societal challenges in a 10-year perspective. Among
these challenges are:
•
•
•
•
•
•

High Impact Weather and its socio-economic effects in the context of global change.
Water: Modelling and predicting the water cycle for improved DRR and resource
management.
Integrated GHG Information System: Serving society and supporting policy.
Aerosols: Impacts on air quality, weather and climate.
Urbanization: Research and services for megacities and large urban complexes.
Evolving Technologies: Their impact on science and its use.

Research and services for urban complexes is another challenge and focus for the GAW
Programme. The number of megacities (>10 million inhabitants) is expected to grow from 23
today to 37 in 2025 and the urban population will increase from 3.6 billion today to 6.2 billion
in 2050. Urban activities should be a specific cross-cutting element within WMO and GURME
should be an integral part of urban research and services that focus on impact-based forecast
and risk-based warnings. New concepts for developing cities are necessary in order to cope
with the problems of the future.
Mr Hov explained the need for an Integrated Global Greenhouse Gas Information System
(IG3IS). Over the next few years, governments will likely become more involved in efforts to
limit atmospheric concentrations of greenhouse gases. Any large-scale emission reduction
effort requires independent information to succeed. IG3IS will be a system that can provide
such independent information and it will involve:
•
•
•
•
•

Ground-based and space-based observations.
Improvements in transport and carbon-cycle modelling.
Fossil fuel-use, terrestrial trends, and oceanic processes.
Information about sources and sinks of greenhouse gases at sub-continental,
policy-relevant scales.
Inverse modelling and anthropogenic GHG flux attribution on sub-continental,
policy-relevant scales.

The support of conventions is another important task for the GAW Programme. For example,
continued ozone observations are required to confirm the expected recovery of the
stratospheric ozone layer. Atmospheric composition also has an impact on ecosystems
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(eutrophication, acidification, crop yield etc.), transport security (sand and dust storms,
volcanic ash plumes).
After a brief overview of GAW’s sister programme, the World Weather Research Programme
(WWRP), Mr Hov rounded off with some challenges for WMO and GAW:
•
•
•
•
•
•

Services are becoming more and more specialized, Internet based and without a clear
institutional brand
WIGOS
Regional Air Quality and deposition forecasting in a global framework
Sustainable data management
WMO and NMHSs’ role in the global weather enterprise
«Big Data» vs. the traditional WMO controlled observational data flows

Paul Monks commented that “Big Data” is an important topic that represents a real challenge
for our community in our world of services, such as Google, Amazon, Microsoft etc. The
question is how our community fits in here and how we can draw value from this.

4.

WMO UPDATES

Deon Terblanche gave an update from WMO. He gave an overview of forthcoming meetings
and spoke of future challenges. Ageing instruments, such as the Dobson spectrophotometers,
were mentioned as an example. Here, there is a need for renewal. Paul Monks picked up on
this and called for GAW to be leading in the efforts to put to use new technologies.
Valentin Foltescu mentioned the need for collaboration between WMO, WHO, UNEP etc. when it
comes to measurement techniques.

5.

COLLABORATIONS WITHIN WMO (INCLUDING DISCUSSION OF
JOINT ACTIVITIES)

Several representatives from other WMO departments had been invited to give their view on
possible collaboration with the GAW Programme.
5.1

Boram Lee, World Climate Research Programme (WCRP)

Boram Lee from the WCRP Secretariat gave an overview of WCRP and its various projects with
an emphasis on the SPARC Project (Stratosphere-troposphere Processes And their Role in
Climate).
The mission of WCRP is to facilitate analysis and prediction of Earth system variability and
change for use in an increasing range of practical applications of direct relevance, benefit and
value to society. The two overarching objectives of the WCRP are:
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REPORT OF THE THIRD SESSION OF THE CAS ENVIRONMENTAL POLLUTION
AND ATMOSPHERIC CHEMISTRY SCIENTIFIC STEERING COMMITTEE (EPAC SSC)

•
•

To determine the predictability of climate
To determine the effect of human activities on climate

WCRP deals with all the components of the Earth system: atmosphere, land, ocean, ice and
the interfaces between these components. WCRP is organized as a network of core and
co-sponsored projects, working groups and cross-cutting initiatives as shown in the diagram
below.

WCRP Structure
Joint Scien8ﬁc Commi;ee

Joint Planning Staﬀ

Modeling Advisory Council

Data Advisory Council

Working Groups on: Coupled Modeling (WGCM), Numerical Experiment
(WGNE), Regional Climate (WGRC), Seasonal to Interannual PredicHon (WGSIP)

CliC

CLIVAR

GEWEX

SPARC

CORDEX

CryosphereClimate

OceanAtmosphere

LandAtmosphere

Troposphere Stratosphere

Regional
Climate
Downscaling

The SPARC project has several topics in common with GAW, especially in the field of
stratospheric ozone. Boram Lee mentioned Data Assimilation as a potential area of
collaboration. Recently, SPARC is also expanding its interests to include the troposphere. Geir
Braathen referred to the long-lasting collaboration between SPARC and GAW in the field of
stratospheric ozone. Capacity development, with focus on early career and young scientist has
gained increased importance in the SPARC project. This is also a potential field of collaboration
between SPARC and GAW.
A future focus of SPARC is biogeochemistry, still in the process of being defined. Paul Monks
was a bit sceptical since there are already large communities working on this. Boram Lee
informed that there is close contact between SPARC and IGAC. Øystein Hov mentioned that we
are facing a complicated organizational ecosystem with many partly overlapping initiatives. It
is difficult to know who is providing what. We need a more clear definition of this.
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Lars Peter Riishøjgaard, WIGOS

Lars Peter Riishøjgaard, the WIGOS Project Manager, gave an overview of the WMO Integrated
Global Observing System (WIGOS). First of all, he emphasised that the goal of WIGOS is not
to take over existing systems. Instead, WIGOS will be a framework for integrating all WMO
observing systems and WMO contributions to co-sponsored observing systems under a
common regulatory and management framework.
Within WIGOS there are fourteen application areas, three of them directly related to GAW:
•
•
•

Forecasting Atmospheric Composition
Monitoring Atmospheric Composition
Providing Atmospheric Composition information to support services in urban and
populated areas

WIGOS is an integrated, comprehensive, and coordinated system which is comprised of the
Global Observing System (GOS), the observing component of the Global Atmosphere Watch
(GAW), the WMO Hydrological Observing Systems (including the World Hydrological Cycle
Observing System (WHYCOS)) and the observing component of the Global Cryosphere Watch
(GCW), including their surface-based and space-based components.
The technical regulations on WIGOS can be found here:
http://www.wmo.int/pages/prog/www/OSY/Meetings/GCW-CNT2/CBS-Ext(2014)-d03-1(1)WIGOS-ANNEX-1-REC-3-1(1)-1-approved_en.docx
The manual on WIGOS can be found here:
http://www.wmo.int/pages/prog/www/OSY/Meetings/GCW-CNT2/CBS-Ext(2014)-d03-1(1)WIGOS-ANNEX-2-REC-3-1(1)-1-approved_en.docx
The pre-operational phase of WIGOS will last from 2016 to 2019. During this time period the
Observing Systems Capabilities analysis and Review tool (OSCAR) will be developed. OSCAR
consists of three components:
•

•

•

OSCAR/Requirements
o “Technology free” requirements are provided for each application area,
expressed in units of geophysical variables (260 in total currently); not just
atmosphere, also terrestrial, ocean, cryosphere.
OSCAR/Space
o Listing the capabilities of all satellite sensors, whether historical, operational or
planned.
OSCAR/Surface
o This is the implementation layer of the WIGOS Metadata Standard: a modern,
electronic, searchable inventory of metadata for all observing stations/platforms
under WIGOS.
o Developed jointly by WMO and MeteoSwiss, with the Swiss government
providing the major part of the funding.
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o
o

Development of OSCAR/Surface heavily leveraged on the development of second
generation of GAWSIS.
System will become operational on 2 May 2016, and over the next two years,
WMO Pub. 9, Vol. A will be phased out and replaced by OSCAR/Surface as the
main WMO station catalogue.

There will be special emphasis on the development of OSCAR/Surface. Together,
OSCAR/Surface and OSCAR/Space provide a complete description of what WIGOS is.
•

The WIGOS Data Quality Monitoring System (WDQMS) will also be developed, and it
will be used to measure how well WIGOS performs. Until now, WDQMS concept
development has been somewhat “weather-centric”; important elements to be imported
also from GAW, GCOS, WHOS and others.

On the relationship between WIGOS and GAW, Riishøjgaard stated the following:
•

•

WIGOS is built on the idea of integrating various WMO and WMO co-sponsored
observing systems under a common regulatory and management framework; the
observing component of GAW is one such system.
OSCAR and WDQMS are the most important technical developments of the WIGOS
Pre-operational Phase
o Thanks to the relationship between GAWSIS and OSCAR/Surface, the integration
of GAW into WIGOS is good at the metadata level.
o Work on incorporating requirements related to GAW into OSCAR/Requirements
is progressing well.
o Work on integrating GAW monitoring into WDQMS yet to commence.

Among the challenges that the WIGOS implementation is facing, Riishøjgaard mentioned:
•
•
•
•
•
•
•
•

Data coverage
Observing practices
Data quality
Calibration
Education and training
Interoperability of systems
The notion of data-sharing as a two-way street is not yet universally embraced
Resistance in WMO community to reopen the discussion on data policy.

Valentin Foltescu asked to what extent OSCAR would go into the urban domain?
Mr Riishøjgaard replied that some WMO Members will use OSCAR for all their observing
systems.
5.3

Carolin Richter, GCOS

Carolin Richter, Director of the GCOS Secretariat, gave a status report on the Global Climate
Observing System (GCOS) and its new implementation plan.
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The Global Climate Observing System (GCOS) was established in 1992 to ensure that the
observations and information needed to address climate-related issues are obtained and made
available to all potential users. It is co-sponsored by the:
•
•
•
•

World Meteorological Organization (WMO)
Intergovernmental Oceanographic Commission (IOC) of UNESCO
United Nations Environment Programme (UNEP)
International Council for Science (ICSU)

The diagram below shows how GCOS fits into the “landscape” of observational systems.

WHOS

GAW

GCW

GTOS

GOS

A report on the “Status of the Global Observing System for Climate” was prepared during the
period from May to October 2015 with contributions from panels and external experts. It was
submitted to public review during summer of 2015, and was delivered to SBSTA on 20 October
2015, for presentation at COP21 in Paris. The status report is available here:
http://www.wmo.int/pages/prog/gcos/Publications/GCOS-195_en.pdf
A draft outline for the new GCOS Implementation Plan (IP) was submitted to COP21. The new
plan is due for SBSTA45 / COP22, beginning of November 2016.
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COP21 / SBSTA43, Paris, December 2015:
•
•

•
•

Encouraged GCOS to consider the outcomes of COP21 when preparing the new GCOS
Implementation Plan.
Invited GCOS to collaborate with relevant partners to continue enhancing access to,
and understanding and interpretation of, data products and information to support
decision-making on adaptation and mitigation at national, regional and global scales.
Urged Parties to work towards addressing the priorities and gaps identified in the GCOS
2015 Status Report.
Invited Parties and relevant organizations to provide inputs to, and contribute to the
review of, the new GCOS implementation plan.

Topics and questions to be addressed in the new GCOS IP include:
•
•
•
•
•
•

Are the current definitions of ECVs suitable?
Are the current observations sufficient to assess the contribution of the hydrological,
energy or carbon cycles to the changing climate?
Are additional ECV needed for mitigation or vulnerability, impacts and adaption studies
and planning?
Are the monitoring networks sufficient and delivering data as needed?
Could storage of, and access to, data be improved?
Would the following “Indicators” (Surface temperature /Atmospheric CO2 /Ocean Heat
Content /Sea level /Sea level rise /Arctic sea ice extent…) be suitable to describe
Climate Change?

The new GCOS IP was open for comments from 25 July until 5 September 2016.
The new IP will:
•

•
•

Envisage broadening its scope to global Earth`s environmental cycles, i.e. energy,
carbon and water, and inter alia taking into account Sustainable Development Goals,
climate services, climate indicators and relevant outcomes of discussions during COP21.
Advise on new requirements for measures needed for adaptation to a changing climate,
and measures to mitigate climate changes.
Lay out a new strategic approach to further implement the Global Climate Observing
System and will introduce a section on cross-cutting disciplines and on scientific and
technological challenges.

Øystein Hov wanted to know how GCOS ensures that data will be coming and how GCOS
secures long-term sustainability. For example, what would GCOS do if a big part of GAW
dropped out? Carolin Richter replied that GCOS would put the finger on this and write to the
Parties.
Deon Terblanche wanted to know what GCOS does for IG3IS (Integrated Global Greenhouse
Gas Information System)? Carolin Richter replied that GCOS will help out and bring this to
SBSTA.
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Dimitar Ivanov, Aeronautical Meteorology

Dimitar Ivanov, Chief of the Aeronautical Meteorology Division gave a presentation on issues in
aeronautical meteorology that are relevant to GAW.
The WMO role in aviation meteorology can be summarized as follows:
•
•
•

“…to further the application of meteorology to aviation…” (WMO Convention, Article 2).
WMO together with the International Civil Aviation Organization (ICAO) establish the
regulatory framework for meteorological (MET) service for international air navigation.
The purpose of the MET service to aviation is: “to contribute to safety, efficiency and
regularity” of air transport.

There is one area, in particular, of concern to air traffic safety, where GAW contributes:
Volcanic ash (VA).
There are approx. 575 “historically” active terrestrial volcanoes. Approx. 200 of these are
subject to geophysical monitoring or observation. There are about 12 eruptions annually with a
Volcanic Explosivity Index (VEI) of 2 or more and that affect “cruise-altitude” airspace. An
International Airways Volcano Watch (IAVW) has been put in place with the following
elements:
•
•
•
•
•
•
•

9 Volcanic Ash Advisory Centres (VAAC) – detect VA clouds and forecast their evolution.
VAACs issue VA advisory in alphanumeric and graphical format.
States’ Meteorological Watch Offices (MWO) issue VA SIGMET.
Pilots issue special AIREP when VA observed.
States’ volcano observatories monitor active volcanoes and notify of their status
through a colour code.
Air Traffic Control (ATC) inform aircraft-in-flight of potential VA encounter.
Airline dispatchers and flight planners conduct risk analysis during the pre-flight
planning based on all information available.

Other areas of interest are Sand and Dust Storms (SDS), which have an impact on visibility
but that also potentially can cause damage, and High Ice Water Content (HIWC) where
ingestion of small ice crystals into jet engines represent a potential hazard. Release of
radioactive material is also an area of interest. Among working bodies that deal with
aeronautical meteorology and air traffic safety are:
•
•
•

WMO Commission for Aeronautical Meteorology (CAeM)
Expert Team on Aviation, Science and Climate (ET-ASC)
ICAO – MET Panel + several others

Information about future events and workshops can be found here: http://www.wmo.int/aemp
After this presentation followed a discussion on aircraft measurement programmes. Mr Ivanov
informed that there is a discussion going on within ICAO about how to use aircraft for
measurements. Mr Carmichael suggested that such measurement programmes should be
expanded to also include regional air traffic.
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Alexander Baklanov pointed out the importance of the GAW Aerosol Lidar Observation Network
(GALION) and the EARLINET, which is further developed under ACTRIS-2. A key objective of
GAW and GALION is data provision in NRT to support data assimilation. He suggested an
intercomparison activity among VAACs related to volcanic ash modelling and assimilation.
5.5

Robert Stefanski, Agricultural Meteorology

Robert Stefanski, Chief of WMO Agricultural Meteorology Division gave a presentation on
ongoing and future collaboration between the WMO Commission for Atmospheric Sciences
(CAS) and Agricultural Meteorology (CAgM). He presented an overview of CAgM, whose main
aim is to support applications of meteorology to management of agriculture, livestock,
forestry, rangelands and fisheries sectors. This overview included a review the four CAgM
Focus Areas which are Operational Agricultural Meteorology; Science and Technology, Natural
Hazards and Climate Change/Variability In Agriculture and Capacity Development. He also
presented the Guide to Agricultural Meteorological Practices (WMO No. 134). He then reviewed
the Joint CAS/CAgM International Workshop on Atmospheric Chemistry and Agricultural
Meteorology that was held in Pune, India in November 2015. This workshop examined
connections between atmospheric composition and agriculture, which included air pollution
impact on agricultural production, the impacts of agricultural activities on the atmospheric
composition including greenhouse gases, reactive gases and aerosols. The workshop
participants agreed to publish WMO brochure on Agriculture, Climate and Air Pollution by the
end of 2016 and to explore opportunities to develop pilot studies to make use of existing
observation and forecasting systems to develop applications for agricultural users. He
concluded by summarizing the following future CAS/CAgM collaborations: creation of possible
Joint CAS/CAgM Expert Team; undertake assessments on tropospheric ozone impacts on
agriculture; CAgM experts attending Nitrogen Cycle Workshop (April 2016) and Biomass
Burning Workshop (August 2016); IG3IS Collaborations by liaising with FLUXNET and CAgM
GHG flux measurement experts; and working on the agricultural impacts of Sand and Dust
Storms.

6.

EXTERNAL COLLABORATIONS AND BROADER INTERNATIONAL
AGENDA

Maxx Dilley, Post 2015 international development policy agenda: UNFCCC and SDG 3
Maxx Dilley presented some highlights from the Paris Climate Conference (COP21), which took
place from 30 November to 11 December 2015.
Some key features of the Paris agreement are:
•
•
•
•

New legal agreement for the post-2020 climate regime under the UNFCCC.
Addresses mitigation, adaptation and minimizing loss and damage.
Ambition to limit warming to well below 2 °C above pre-industrial levels while pursuing
efforts to limit the temperature increase to 1.5 °C above pre-industrial levels.
Addresses the means of implementation: finance, technology and capacity building.
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•
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•
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Funding mobilization efforts with a new collective quantified goal of USD 100 billion per
year by 2020, setting a new goal on the provision of finance from the USD 100 billion
floor before 2025.
Builds on Nationally Determined Contributions (NDCs) from Parties to the UNFCCC, a
crucial step towards common objective.
Countries invited to update emission targets by 2020 and every five years.
Transparency and reporting on national progress.
The agreement will enter into force after 55 countries that account for at least 55% of
global emissions have deposited their instruments of ratification.

Mr Dilley then gave an overview of the implications for the IG3IS:
•

High ambitions for limiting temperature increase necessitate high ambitions for limiting
GHG emissions.
• Paramount importance of limiting GHG emissions leads to emphasis in Paris Agreement
and NDCs on emissions monitoring and reporting.
• The balance between which is more disruptive, climate change or reducing emissions,
e.g. from reducing fossil fuel consumption, differs among the Parties.
• Nevertheless, a significant number of Parties, e.g. SIDS, for whom sea level rise is an
existential threat, have much more to gain from ensuring the Paris/NDC targets are
met.
• Such Parties would have a great deal of incentive to support independent monitoring of
NDC self-reporting through enhanced monitoring of GHG concentrations.
• Climate projection models are currently based on reported emissions, which are
different from observed GHG concentrations.
• Analysis of potential barriers to strengthening GHG monitoring network:
o Political – weak support in some countries offset by extremely strong support in
others (recalling that not all countries need to have monitoring stations for the
system to still be highly effective).
o Financial – strong political commitment for Paris Agreement and NDCs overall +
efficacy of IG3IS to support policy + continuing strong SBSTA endorsement of
GCOS + Green Climate Fund and other climate financing + relatively low cost of
observing stations = affordable/bargain.
o Communication – who to communicate with, and how, about what can be
achieved through strengthened IG3IS, and what measures would be required to
strengthen the system, and to what degree.
o Technical – policy-oriented stakeholders are not technical and vice versa,
complicating the dialogue on technical specifications, etc.
o Organizational – coordination challenges in guiding multiple stakeholders in
numerous countries to implement system in inter-operable manner.
Finally, Mr Dilley gave an overview of the UN Sustainable Development Goals (SDG) with
emphasis on SDG 3 (Ensure healthy lives and promote well-being for all at all ages) and its 13
Targets, of which number 9 is of special relevance to the GAW Programme: By 2030,
substantially reduce the number of deaths and illnesses from hazardous chemicals and air,
water and soil pollution and contamination.
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During the discussion following Mr Dilley’s presentation, Paul Monks pointed out that more
people will die from polluted air than dirty water.
Valentin Foltescu, UNEP: UNEP’s Role in Air Quality Work
Mr Foltescu started out by giving an overview of UNEP’s role in air quality work since its
inception:
•
•
•
•

1975
2000
2012
2016

- GEMS AIR (Global Environmental Monitoring System for Air Pollution) with WHO
- Phase out of Leaded Petrol
- Climate and Clean Air Coalition (CCAC)
– Monitoring and assessment

In June 2014, at the United Nations Environment Assembly (UNEA), governments adopted
Resolution #7: Strengthening the role of the United Nations Environment Programme in
promoting air quality. Mr Foltescu described UNEP activities within capacity building,
environmental assessments, awareness raising and strengthening of cooperation. Finally he
presented UNEP’s plans to deploy affordable air quality monitoring units. These units will be:
•
•
•

Based on electro-chemical sensors for gases and OPC for particulate matter
Piloted in Kenya
Made from Blue prints to be made available publically

The goals that have been successfully achieved are:
•
•
•
•

To design and build a low-cost, robust, reliable monitor with good-enough accuracy
suitable for use in a wide range of cities.
A monitor which is easy to assemble and scalable to large production.
To secure transmission of data in real time with guaranteed authenticity of the data.
To measure these pollutants: PM10 and PM2.5, NO, NO2, SO2, CO, O3.

The requirements of such a system are:
•
•
•
•
•
•
•
•
•

Ability to retrieve real time data for processing, verification, visualization.
Authenticity and custody chain of the data is guaranteed.
Deployable in cities with limited infrastructure and difficult operating conditions.
Low-cost, i.e. viable cost of the network per city.
Sufficiently accurate to determine the level of pollution.
Future proofed for running and expansion of the network.
Open design that can be checked, implemented and looked after locally.
Kit design that can be built locally.
Modelling the network as a whole improves accuracy after being correlated with
reference instruments (Network Intelligence).

After Mr Foltescu’s presentation there was a discussion on the low-cost sensors and about their
data quality. According to Paul Monks these “cheap” sensors represent a red rag for the
measurement community. According to Mr Foltescu this system has had success. The
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instruments are low cost, yet of sufficient accuracy. Cheap sensors will be installed in Nairobi
in May 2016 and one will be creating a network of such instruments. The idea is that the
network as a whole might perform better than single instruments. This is done in collaboration
with Rod Jones, Univ. of Cambridge and with the EPA. There are also plans to try out these
instruments in a pristine environment. So far these cheap instruments are based on industrial
grade sensors. Pollutants measured are: PM10, PM2.5, NO, NO2, SO2, CO and O3. An open
design is important, such that these instruments can be built locally. With the help of
modelling the network as a whole will provide improved accuracy.
Carlos Dora, WHO
Carlos Dora, Coordinator in the Department of Public Health and Environment gave a
presentation entitled “International Cooperation on Health, Air Pollution and Climate”. Mr Dora
informed that evidence over the last ten years points to air pollution as a major risk to health.
The first World Health Assembly Resolution on air pollution and health was made in May 2015.
Currently public health programmes aiming to reduce non-communicable diseases (NCDs)
consider only other major risk factors, such as tobacco, physical inactivity, diet, excess use of
alcohol etc. WHO has found that 7 million deaths globally in 2012 are due to household air
pollution and outdoor air pollution. This represents 20% of all deaths due to NCDs.
There are three Sustainable Development Goals (SDGs) that are relevant to air pollution:
• SDG 3: Health (Ensure healthy lives and promote well-being for all at all ages)
o Target 3.9: By 2030, substantially reduce the number of deaths and illnesses
from hazardous chemicals and air, water and soil pollution from contamination.
• SDG 7: Energy (Ensure access to affordable, reliable, sustainable, and modern energy
for all)
o Target 7.1: By 2030, ensure universal access to affordable, reliable and modern
energy services.
• SDG 11: Cities (Make cities and human settlements inclusive, safe, resilient and
sustainable)
o Target 11.7: By 2030, reduce the adverse per capita environmental impact of
cities, including by paying special attention to air quality, municipal and other
waste management.
The way forward will be to:
•

•
•

Include health in planning scenarios for sector policy options: ex-ante, through health
impact assessments, cost-benefit assessments, health gains expected from public space
strategies/interventions in cities and regions.
Provide evidence on the effectiveness of interventions: Research on health impacts of
policy packages / public space interventions adoption and follow-up.
Improve global tracking of public space policies, risks to health and health impacts: for
monitoring and evaluation of trends and consequences of interventions on health and
wellbeing.
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Finally, Mr Dora spoke about possible areas for collaboration between WHO and WMO:
•

•

•
•

A global platform including:
o Models to integrate different data
o Validation of equipment
o Indices
o Real time Air Quality information
Cities
o Geo-referencing
o Mapping sources
Linking policies to air quality trends
Communications

After Mr Dora’s presentation there was some discussion around peaks versus annual averages
and Greg Carmichael reminded the group that what people are worried about is the pollution
peaks rather than the annual averages. Deon Terblanche recommended that WHO should
develop requirements through a process similar to the Rolling Review of Requirements of
WMO.
Paul Monks, IGAC
Paul Monks gave a presentation entitled “Facilitating atmospheric chemistry research toward a
sustainable world”.
Mr Monks explained that IGAC is an international community of scientists researching topics
related to atmospheric chemistry that is actively collaborating across geographical boundaries
and disciplines in order to contribute to addressing the most pressing global change and
sustainability issues through scientific research.
Fostering a community is one of the mail goals of IGAC and in 2015, IGAC sponsored or
endorsed ~20 workshops, meetings, conferences, schools and short courses bringing together
hundreds of scientists from across the world forming a truly international community of
atmospheric scientists.
The thing that IGAC is best known for is its biennial science conferences. IGAC’s Science
Conference is a primary mechanism for IGAC to build cooperation and disseminate scientific
information across its international community. Since 2004, IGAC has included an Early Career
Scientists Programme as part of the conference to foster the next generation of scientists.
IGAC believes, and has seen, that by allowing young scientists to form an international
network of colleagues that future international collaborations in atmospheric chemistry are
enhanced.
IGAC has a strong focus on engaging the next generation of scientists through its early career
programme. These scientists join an international network early in their career that puts the
cogs in motions to further facilitate atmospheric chemistry research at an international level
for years to come. IGAC builds capacity in developing countries/regions by creating a strong
cohesive community of atmospheric scientists that together have a sum greater than their
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parts and connects these scientists to the larger IGAC community to foster international
collaborations.
IGAC provides intellectual leadership by identifying current and future areas within
atmospheric chemistry that need to be addressed and promoted that would benefit from
research across disciplines and/or geographical boundaries.
Robert Duce, GESAMP
Robert Duce gave a presentation entitled “GESAMP and its Working Group on the Atmospheric
Input of Chemicals to the Ocean”. GESAMP stands for Joint Group of Experts on the Scientific
Aspects of Marine Environmental Protection and is an interagency advisory group in the United
Nations System, established in 1969 and sponsored by nine UN bodies (IMO, FAO, UNESCO,
IOC, WMO, UNIDO, IAEA, UNEP, UNDP). The mission statement is to provide authoritative,
independent, interdisciplinary scientific advice to organizations and governments to support
the protection and sustainable use of the marine environment. Currently there are six working
groups under GESAMP and the one relevant for GAW is the working group on “Atmospheric
input of chemicals to the ocean (WG38).
The rationale behind the work in WG38 is the growing recognition concerning the impact of the
atmospheric input of both natural and anthropogenic substances on ocean chemistry, biology,
and biogeochemistry as well as climate. In the 1980s, GESAMP formed a working group
sponsored by WMO, UNESCO/IOC, and UNEP that developed a comprehensive review of the
input of atmospheric trace species to the global ocean (GESAMP, 1989). That benchmark effort
led to a scientific publication in Global Biogeochemical Cycles in 1991 that for more than 15
years was the state-of-the-art reference in this area, leading to over 1200 citations in the
literature. Since that paper was considerably out of date, a new overall look at this issue was
needed and Working Group 38 was formed in 2008.
On the question “What does GESAMP WG 38 bring to GAW”, the answer is that WG 38 can
provide rapid response when issues of concern arise in the area of atmosphere/ocean chemical
exchange. With its excellent connections in both the atmospheric and ocean chemistry as well
as marine biogeochemistry communities it can efficiently focus the appropriate expertise on an
issue. GESAMP WG 38 fulfils some of the requirements outlined in the GAW draft
Implementation Plan.
Concerning future interactions between GAW and GESAMP, Robert Duce stated that GESAMP
sincerely appreciates the many years of support of the GESAMP process in general and WG 38
in particular by WMO and GAW and the vast expertise of the many GAW Programmes and the
people involved in them. GESAMP invites GAW and its measurement programmes and advisory
bodies to contact GESAMP about any issues they may have related to the area of air/sea
chemical exchange in particular and/or the marine environment in general. This could include
forming new working groups if necessary or providing short-term advice or suggestions.
WG 38 will seek the advice and suggestions of GAW, and especially the SAG on Total
Deposition, the SAG on Aerosols, and SDS-WAS, in the selection of:
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1)
2)

Important workshop topics that should be addressed
Possible workshop membership

Robert Duce informed that if any of the GAW groups believe formal liaisons between WG 38
and the GAW group would be helpful, this could be arranged.
After the presentation Deon Terblanche offered assistance from GAW if GESAMP have any
specific needs.
Sergey Assonov, IAEA
Sergey Assonov from the International Atomic Energy Agency (IAEA) gave a presentation
entitled: “Stable isotope reference materials at IAEA: Addressing the GAW Data Quality
Objectives, areas for potential collaboration with GAW.”
The presentation had been prepared by Sergey Assonov and M. Gröning from IAEA.
Mr Assonov started by reminding the participants that measurements of stable isotopes of CO2
and CH4 represent unique fingerprints of sources, sinks and processes involved in the global
carbon cycle.
The long-term compatibility goals can only be achieved by the proper use of reference
materials. All calibrations are based on the highest-level reference materials provided by the
IAEA.
There is a need for:
•
•
•

Availability of reliable Reference Materials
Understanding of their uncertainty
Use of traceability and modern metrological concepts for uncertainty evaluation

The Central Calibration Laboratory (CCL) for stable isotopes of CO2 that supports the GAW
Programme (located in the Max-Planck Institute for Biogeochemistry in Jena) utilizes the IAEA
materials but presently it does not provide the full uncertainty budget for the material they
produce. Mr Assonov pointed out that improvements may be needed.
The highest-level standards are used to establish the entire calibration chain for stable
isotopes (DH, δ18O, δ13C). The IAEA distributes realizations of these highest standards. These
are Reference Materials with the lowest possible uncertainty (based on the NBS 19 reference
material). “Fit-for-purpose” reference materials are calibrated directly vs. highest standards.
Work at the IAEA includes the scale maintenance, recommendations on the calibration
schemes and new materials with optimized uncertainty.
The International Bureau of Weights and Measures (BIPM) and its CCQM (Consultative
Committee for Amount of Substance) do not work in this direction. BIPM invites the IAEA to
lead their metrological work on CO2 stable isotope measurements. The Institute for Reference
Materials and Measurements (IRMM) (JRC-EC) does not make any stable isotope reference
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materials. The National Institute of Standards and Technology (NIST) used to work on stable
isotope reference materials in the past, but presently this activity has stopped. Hardly any
national metrological institutes produces stable isotope reference materials. They use IAEA
reference materials for calibrations and invite the IAEA to collaborate on all relevant
metrological aspects and IAEA is invited to collaborate with BIPM and metrologists.
With respect to collaboration with GAW, IAEA would like to continue their role in the
WMO-IAEA Greenhouse Gas Measurement Techniques meetings, with recommendations
concerning the best practice of stable isotope calibrations, also addressing the calibration
strategy for new laser-optical analysers. Potentially, IAEA can contribute to find a suitable CCL
for preparation and characterization of stable isotope CO2-calibration mixtures if such support
is deemed useful by WMO/GAW. It is also possible to offer training of users at IAEA on the best
calibration approaches and potentially, in the future, contribute to finding a suitable auditor for
GAW laboratories analysing stable isotopes of greenhouse gases.

7.

DISCUSSION OF COLLABORATION OPPORTUNITIES AND
STRATEGIES

Mary Power, Resource Mobilization
Mary Power gave a presentation on resource mobilization. She stated that a lot is driven by
climate adaptation. She proposed to explore the Green Climate Fund (GCF) since there will be
a need to monitor progress. She mentioned that it is difficult to get anything for observations
through the UNFCCC process. We have not worked that process as well as we could have.
After Ms Power’s presentation there was a discussion about how to proceed. There was some
discussion whether we should look for funding from the Global Environmental Facility (GEF) or
GCF. It was expressed that the success rate is low for GEF funding and Ms Power argued that
GCF is the way to go.
Jörg Klausen argued that a move from background stations to stations closer to the sources
would look as if we are turning the GAW Programme upside-down, that if we go closer to the
sources, our network explodes and that we don’t know where to put focus.
Paul Monks replied that this is one possible view, but that we also have large areas that are
not covered. We could build a merged GAW and we have to ask ourselves what an optimized
network would look like. He also mentioned that WHO’s need for data for Global Burden of
Disease is well suited for GAW.
Deon Terblanche opined that IG3IS would be a good way to build this and that this is one of
the business cases we have to develop together with UNEP.
V-H Peuch via telecon
Vincent-Henri Peuch presented (remotely) the status of the ramping up process for the new
SAG on NRT applications. He recalled briefly the SAG's mission. He provided some initial
thoughts on certain activities within scope and presented briefly the proposed membership
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(members and ex officio members). He mentioned some of the challenges upfront, which are
in particular to situate the SAG within a complex web of already existing international
initiatives for certain specific application areas. Delineating well the interface with GURME is
also an important consideration. Finally, he announced the first meeting of the SAG, to take
place at ECMWF in Reading (UK) between 8 and 10 June 2016.
Paolo Ruti, World Weather Research Programme, including discussions on
implementations of the joint activities (SDS-WAS and GURME)
Paolo Ruti gave a presentation entitled: “The quiet revolution of numerical weather prediction”.
This is actually the title of a paper published in Nature by P. Bauer, A. Thorpe and G. Brunet
(Nature 525, 47-55 (3 Sept. 2015).
Simple questions such as “Should I bring an umbrella tomorrow?“ can be answered today.
But what about a question like: “How to plan next 10-day traffic in Shanghai when a tropical
cyclone is approaching?” or
“How to plan hazard-free cities?” or
“What actions for 20% landfall probability of a typhoon in a 3-week forecast?” or
“What health protocol should we run to be prepared for the next sand and dust storm?”
Substantial advances have been made in numerical weather prediction and weather forecasts
are now at the 2-3 km resolution level.
In order to further improve predictive skills one needs more and better Earth observations,
increased model resolution, run models for longer durations, increase ensemble size and
improve the complexity of processes described in models. For this, one needs to bridge with
technology, in terms of observations and also in terms of computing.
Communication to the public is a case for change. Extreme events are usually well forecast,
but it is more difficult to foresee societal impacts of various measures, such as mass
evacuations that might lead to chaos.
With respect to “Research serving society”, Paolo Ruti mentioned that the development now is
from pure weather forecasts to environmental forecasts, such as sand and dust storms. He
also stated that WMO Members must take care of environmental predictions, otherwise
someone else will. The urban sector is actively developing and this could represent an
interesting topic and a win-win case for GAW, WWRP and WCRP.
After Mr Ruti’s presentation there was a discussion with many questions and comments:
Øystein Hov opined that the private vs. public competition is here to stay. Public institutions
act as if they know best and that has to change.
Valentin Foltescu asked how one can build capacity in the regions and suggested that maybe
only WMO can do this.
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Deon Terblanche pointed out that the African continent has 50 small meteorological offices.
WMO should work with UNEP here and help African meteorological services to put their
resources together. For example, there is already a regional centre in Pretoria.
Greg Carmichael proposed that one could adopt the European Copernicus model to Africa. A
UNEP/GAW project could show how this could be done.
Paolo Ruti asked if it is possible to identify one or two areas where we could work with the
private sector. We should approach key players in the private sector. We should identify
win-win solutions? For example, one could combine crowd-sourced data with WMO systems.
For this we need to convince our members.
Valentin Foltescu expressed that we need to prove that crowd-sourcing of data will improve
the predictive skill, to which Paolo Ruti replied: Maybe not improve the predictive skill of the
500 hPa GPH, but we could get more dense mapping.
Greg Carmichael raised the question about where can we can identify overlap and do
something together? For example, one could make a joint pilot project on the topic of urban
environment?
Deon Terblanche suggested that we should use the WGNE platform.
Fiona Tummon wanted to know how GAW could get young scientists involved. It was
suggested that one could sponsor young scientists to go to conferences or arrange summer
schools, for example on seamless predictions.
Paolo Ruti concluded by suggesting that we should identify two or three common elements
that could be used for pilot projects.
Michael Williams
Michael Williams gave a presentation based on the discussions that took place at the 2013
GAW Symposium. He mentioned the WMO Greenhouse Gas Bulletin and the Ozone Bulletins as
good examples of outreach since they give facts and are easy to “sell” to the media. One can
also be opportunistic when there are special events, such as volcanic eruptions.
WMO now has a functioning video studio downstairs, and this can be used to make
informational videos that we can post on YouTube. It is possible to partner with a company
that makes TV quality graphics.
Mr Williams also reminded the meeting that WMO’s Press Office can help with the arrangement
of events.
Phil de Cola, IG3IS
Phil de Cola gave a presentation entitled: “Integrated Global GHG Information System (IG3IS):
Evidence Based Policy Support and Evaluation”. After an introduction about the relentless
increase in atmospheric CO2 abundances he pointed out that the salient question that makes
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IG3IS relevant and important is: “How will Society know it is reducing Greenhouse Gas
Emissions?”. The long-term development and implementation of IG3IS is visualised in the
figure below.

100
Develop IG3IS System

Enhance IG3IS
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Maintain IG3IS System
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Critical Period for detection
of progress toward global
emission reductions
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He then went on to explain the two fundamentally different methods to assess the amounts of
emitted greenhouse gases: Bottom-up inventories based on emissions as reported by the
Parties and top-down results from atmospheric observations combined with transport
modelling. Mr De Cola argued that WMO/UNEP partnerships in conjunction with the Scientific
Assessments of Ozone Depletion and the IPCC can act as models for the partnership we need
for the development of IG3IS. In addition to WMO/GAW and UNEP one will need to involve
BIPM, GEO, GFCS, CEOS, WCRP and GCOS (AOPC, TOPC, OOPC). He then presented the IG3IS
goal and principles. The goal is to provide ongoing, observation-based information on the
relative success of GHG management efforts on policy-relevant scales.
This will be accomplished by combining atmospheric composition and socio-economic activity
data in partnership with the user community to:




Quantify progress of emission reduction agreements
Reduce emission inventory uncertainty
Inform additional mitigation actions

The principles that will guide IG3IS are:






IG3IS will serve as an international coordinating mechanism.
Diverse measurement and analysis approaches will fit within a common framework.
Stakeholders are entrained from the beginning to ensure measurements and methods
align with user priorities.
Objectives must be practical and focused.
IG3IS must mature in concert with rapid evolution of science and policy.
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Mr De Cola then showed some cases of comparisons between top-down and bottom-up
approaches that can serve as examples of how IG3IS can bring additional information.
The next steps in the implementation of IG3IS are to:







Develop a system for the future that will meet society’s evolving needs to reduce and
mitigate GHG emissions.
Complete the strategic/implementation plan for the IG3IS.
Actively entrain partners and users through all stages of development.
Coordinate with other efforts (e.g. GEO Carbon Flagship).
Establish budgets and identify support.
Establish a Secretariat.

After the presentation there was some discussion. Valentin Foltescu said that he would have
liked to see a mock-up of IG3IS. Mr De Cola responded that this was the first time he had
gotten this question and he was surprised that he had not thought about that.
Paolo Ruti wondered if we can partner with other agencies in the long term such as IAEA.
Mr De Cola replied that IAEA is on the list of partner institutions.
Mary Power opined that Mr De Cola’s approach is exactly what the policymakers need.
Jörg Klausen, Big Data
Jörg Klausen, Chairperson of the Expert Team for World Data Centres (ET-WDC) gave a
presentation on “Big Data” and what this means for GAW. The background for this is the fact
that the WMO President, David Grimes, has asked all Technical Commissions of WMO to write
an essay about “Big Data”.
Jörg Klausen informed that the expression “Big Data” showed up for the first time around
2010.
Big data is mostly unstructured and the term is used to describe large data sets that may be
analysed computationally to reveal patterns, trends and associations, especially relating to
human behaviour and interactions.
GAW data from traditional sources such as ground-based data, balloon-born data, aircraft
observations and satellite data do not fall into the category of “Big Data”.
However, future data sources such as GAW Local stations, citizen scientists operating private
stations, mobile devices, sensors on vehicles, data shared through social media (e.g. Facebook
and Twitter) might be seen as examples of Big Data. One example of such new data sources is
the AirCasting Platform using the air quality monitor called AirBeam (http://aircasting.org).
GAW data as we know it today can hardly be called “Big Data”. However, in the future, data
provided by the public through Citizen Science Networks, might be considered as “Big Data”.
Mr Klausen was of the opinion that the potential of a federated GAW data infrastructure
probably is larger than the potential of “Big Data” in the foreseeable future. He also suggested
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that GAW should try to use the architecture of WIS. The success of WIS has not been great so
far, but the promise is great.
Paul Monks foresees that GAWSIS in five years will be in the cloud and accessible via an app.
_______

The presentations given at the meeting are available on the GAW website here:
http://www.wmo.int/pages/prog/arep/gaw/epac_ssc_mar2016.html

8.

SUMMARY OF DISCUSSIONS

Here follows a summary of topics that were discussed in conjunction with the presentations
given during the first two days of the meeting.
1.

Delivery of data in near-real time. There is a need to follow up and to develop a
strategy on near-real-time (NRT) data delivery. New SAG on Applications will focus on
the objective to demonstrate usefulness of exchanging chemical observational data in
NRT in support of monitoring and forecasting applications. NRT data provide realistic
boundary conditions for modelling. There was agreement that this can become a
showcase for GAW and that GAW can be a champion for NRT applications.

2.

Reactive Nitrogen. Several speakers at the meeting mentioned the importance of
the nitrogen cycle (Hov, Duce and Stefanski). The EPAC SSC agreed that there is a
need to follow up and develop a strategy on Reactive Nitrogen.

3.

Strengthening the collaboration with the World Weather Research
Programme (WWRP) and the World Climate Research Programme (WCRP).
There is a need to build better bridges with the Stratosphere-Troposphere Processes
and their Role in Climate (SPARC) Programme in common areas such as aerosols,
polar issues, data assimilation, Short-Lived Climate Pollutants (SLCPs) etc.,
recognizing that there is a large overlap of interests. One strategy is to include
ex-officio representatives on SAGs and in joint activities. Greg Carmichael will discuss
this with the SPARC Co-chairpersons and with the Chairperson of the Joint Science
Committee of WCRP.

4.

Alliances with UNEP and WHO. Building alliances with UNEP and WHO can offer
great opportunities through:
a.
b.

Common messaging on for example need for observations, and need for Air
Quality and health studies.
An action for a joint planning committee for the next Platform on Global Burden
of Disease Workshop planned for early 2017 (to do by 20 April 2016).
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d.
e.

f.
g.
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Work on joint funding opportunities, for example for the Integrated Global
Greenhouse Gas Information System and others, including urban and GAW
infrastructure.
A workshop on low-costs sensors. An action plan should be developed for this.
A pilot project for an Air Quality service, for example by building on
COPERNICUS to demonstrate how Air Quality services can be implemented more
quickly as a way to engage and transfer capacity to Africa, for example.
Resolving remaining issues with respect to different Air Quality Indices.
The interest and need there is for emissions and source attribution information.
An Action Item could be to think about source attribution and top down
constraint of emissions and the role for GAW. This is a possible topic for SAG on
Apps and also for the GAW Symposium.

5.

Data Assimilation. Composition related data assimilation could represent an
interesting and useful theme as a cross-cutting activity with WWRP and WGNE.

6.

WIGOS and WDQMS. The WMO Integrated Global Observing System (WIGOS) and
the WIGOS Data Quality Monitoring System (WDQMS) are now focused on weather.
We should investigate what the opportunities are for atmospheric composition.

7.

Communication with GCOS. The GCOS 2016 Implementation Plan was approved in
October 2016. The SSC should study this Plan and define how to ensure better
communication between GAW and GCOS. The plan is available here:
http://unfccc.int/files/science/workstreams/systematic_observation/application/pdf/gc
os_ip_10oct2016.pdf
An Action Item was defined that better guidance should be provided from SSC to Jim
Butler who represents CAS on the Atmospheric Observations Panel for Climate
(AOPC). A dedicated document should outline GAW needs and priorities of using GAW
data in official documents.

8.

RRR. There is a need to follow up and compile feedback from SAGs. We need to
devise a way to transfer requirements and populate the OSCAR database. Contact
persons involved in the process need to be defined.

9.

Aeronautical meteorology. In this area collaboration is underway and related
experts are included in the new SAG on Applications. There are possible opportunities
to work together to expand commercial aircraft-based observations.

10.

GESAMP. Bob Duce mentioned a new National Academy of Sciences report on the
Future of Atmospheric Chemistry Research. GESAMP WG38 members, who focus on
Atmospheric Input of Chemicals to the Ocean, are not using GAW data because there
is a lack of deposition, aerosol and reactive gas data over the oceans. They work with
data sets from cruises that we could get into GAWSIS. They need iron and
phosphorous aerosol and total deposition data over the oceans, a consideration for the
respective communities. (The SAG-TAD and SAG-Aerosol are well aware of the needs
of this WG).
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11.

Isotopes. As a result of the discussion after Assonov’s presentation on Data Quality
Objectives for stable isotopes, it was agreed to ask the GAW Secretariat to follow up
and come back to the SSC with any required action. In addition to d13C-CO2, d18OCO2, d13C-CH4 and dD-CH4, it was agreed that also isotopes of N2O are important.

12.

Resource Mobilization. The discussion around Resource Mobilization resulted in the
agreement that the EPAC SSC and the GAW Secretariat need to work together to
develop concepts and business models for GAW needs that are aligned with resource
mobilization as discussed in the GAW Implementation Plan.

13.

GAW SAG-Apps. There was agreement to establish the SAG-Apps with two Cochairpersons. After the meeting this has been done and the SAG now has 8 members,
two Co-chairpersons and several ex-officio members representing other SAGs and
Working Groups. The membership can be seen here:
http://www.wmo.int/pages/prog/www/CBS/Lists_WorkGroups/CAS/opagepac/gaw%20sag%20applications
There was agreement that in the future we should have representation from the
southern hemisphere on the SAG-Apps. In order to secure continuity of the work in
the SAG one must make sure to stagger the reappointments.

14.

Young Scientists. There was agreement that the GAW Implementation Plan should
build more explicit links and one should think of ways to further enhance the careers
of young scientists by keeping ways to formalize the networking of the young
scientists we support. One should take advantage of summer school opportunities.
The GAW Secretariat is urged to work closely with WWRP and WCRP on this topic.

15.

Communications. Some ideas for actions and products were discussed:
a.
b.

c.
d.

16.

A news item in conjunction with the anniversary of the Cape Grim Station. Melita
Keywood will follow up on this.
Paul Monks will develop a story entitled “Around the world with 30 GAW Global
stations”. The idea is to highlight important science and key persons in the GAW
Programme.
Melita Keywood will make a draft for a 4-pager annual report highlighting GAW
data and news of atmospheric composition.
The EPAC SSC will develop a piece targeting PRs, focused on their importance,
need for them to help. New Action Item for EPAC SSC.

Data management and “Big Data”. After Jörg Klausen’s presentation on Big Data
there was a discussion of what this means for GAW. In the future there will be new
sources of data in addition to the traditional station, balloon, aircraft and satellite
data. Such new sources include citizen scientists operating private stations and mobile
sensors. Data will arrive in a large variety of data formats. This will result in new
challenges when it comes to data governance and data curation.
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A vision for a federated GAW data infrastructure was agreed at the August 2015
workshop in Zurich. This vision involves the GAW Expert Team on World Data Centres,
the GAW World Data Centres and the GAW Contributing Data Centres. Jörg Klausen
asks the EPAC SSC to endorse and defend this strategy and also to help mobilizing
resources.
17.

Aerosols. The discussion around aerosols led to the conclusion that there is a need
for the development of an integrated strategy within GAW and that this represents a
significant opportunity. The development of such a strategy could be a main element
of the 2017 GAW Symposium.

18.

The Integrated Global Greenhouse Gas Information System. There is a need to
firm up and formalize links to programmes similar to GAW with respect to modelling
and use of GAW data. This should happen through SAG-Apps and SAG-GHG.

9.

DECISIONS AND ENDORSEMENTS

The following decisions and endorsements were made during the EPAC SSC meeting:
D-1.

The membership of the new SAG for Applications was approved. The special
request to have two Co-chairpersons instead of one Chairperson was noted and
approved. This was a special request for this SAG and it is not an endorsement that
all SAGs have two Co-chairpersons. Such a rule will have to be evaluated. The
EPAC SSC also noted the future need for south hemisphere experts, and the need
to stagger reappointments.

D-2.

The proposed plan for data management using a federated approach was endorsed.

D-3.

The EPAC SSC endorsed the plans for communicating station status and
communication plans to Permanent Representatives.

D-4.

New members of the GURME SAG were approved.

D-5.

The EPAC SSC encourages the move towards obtaining Digital Object Identifiers
(DOIs) for data and for publications, understanding there may be limitations such
as high cost.

D-6.

The EPAC SSC endorsed the plan for the GAW Secretariat to move forward with the
GCOS Secretariat and the GRUAN Co-chairpersons on the development of a
Memorandum of Understanding between GAW and GRUAN.

D-7.

The proposal for the Sonnblick station to become a Global GAW station was
approved.

D-8.

New members, including ex officio members, of SAG-GHG were approved.
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10.

ACTION ITEMS 2016

AI-1.3

Develop a strategy on Reactive Nitrogen (EPAC SSC). No deadline was given.

AI-2.3

Establish a joint planning committee (WHO/UNEP/WMO) for the next Global Burden
of Disease workshop planned for early 2017. (Deadline: 20 April 2016: Alexander
Baklanov and Greg Carmichael).

AI-3.3

Plan a Workshop on low-costs sensors together with UNEP and WHO (Valentin
Foltescu and Paolo Laj). No deadline was given.

AI-4.3

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. (Deadline: end of 2016: Valentin Foltescu
and Jörg Klausen)

AI-5.3

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
infrastructure, Air Quality in urban areas and IG3IS. (Deadline: end of 2016:
EPAC SSC and GAW Secretariat).

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 SAG-Apps and the 2017 GAW Symposium.
(Deadline: end of 2016: EPAC SSC and Greg Carmichael).

AI-7.3

Plan the 2017 GAW Symposium. Implement the new vision: Research Enabling
Services. (Deadline: 1 July 2016: GAW Secretariat, EPAC SSC and SAGs).

AI-8.3

Build a better relation and better communications with GCOS. Summarize a
document to give to Jim Butler, as CAS-representative on AOPC, w.r.t. to GAW
needs of using GAW data in official documents. Maybe UNEP can help. Due before
CAS Management Group meeting in June (Deadline 24 May 2016: Oksana
Tarasova and Greg Carmichael).

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. (Deadline: ASAP:
EPAC SSC, Greg Carmichael and SAG-GHG).

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. (Deadline 1 July 2016:
GAW Secretariat, EPAC SSC and Greg Carmichael).

AI-11.3

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 that needs to be followed. There is also need to draft documents. (Deadline
1 May 2016: Greg Carmichael).
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AI-12.3

Distribute new National Academy of Sciences Future of Atmospheric Chemistry
Report. (Deadline: 1 May 2016: Greg Carmichael).

AI-13.3

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.
Data sets from cruises should be made available via GAWSIS. (Deadline: 15 May
2016: GAW Secretariat and EPAC SSC).

AI-14.3

Ensure that isotope standards are adequately included in GAW QA/QC. (Deadline:
1 July 2016: GAW Secretariat).

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. (Deadline 1 July 2016: GAW Secretariat and
EPAC SSC).

AI-16.3

Enhance GAW Communications by developing:
i. Communications around the Anniversary of Cape Grim (Melita Keywood).
ii. Develop a story entitled: Around the world with 30 GAW Global stations. The
aim is to highlight important science and key persons (Paul Monks).
iii. A 4-pager annual report highlighting GAW data and news of atmospheric
composition (Melita Keywood).
iv. Develop a document targeting PRs, focused on their importance and need for
them to help (EPAC SSC).

AI-17.3

Finalize enlarged Expert Team on World Data Centres. Jörg Klausen will propose
new members and new structure based on EPAC SSC discussion for broad
representation (Deadline: 1 May 2016: Jörg Klausen).

AI-18.3

Develop an integrated strategy within GAW for aerosols (together with WWRP and
WCRP). This could be a main element of discussion at the 2017 GAW Symposium
(Deadline: November 2016: EPAC SSC).
Firm up and formalize links between IG3IS and GAW w.r.t. to modelling and use of
GAW data through SAG-Apps and SAG-GHG (GAW Secretariat, Greg Carmichael
and SAG-GHG). No deadline was given.

AI-19.3

AI-20.3

SAG membership actions:
i.
Add new member for SAG-Ozone with expertise on applications (Robyn
Schofield has been proposed as a candidate) (Geir Braathen).
ii.
Write welcome letters to new SAG members (GAW Secretariat).

AI-21.3

Name new members to EPAC SSC. Names should be submitted to Greg Carmichael
by 1 May 2016. It was also decided to add ex officio representatives from WHO and
UNEP (and perhaps others). (Deadlines: 1 May 2016 to propose names, 1 August
to make appointments: GAW Secretariat and EPAC SSC).
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AI-22.3

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 (Paul Monks). No deadline was given.

AI-23.3

Secretariat together with Jörg Klausen to prepare a letter to stations to remind
them of data policy and its implementation in GAWSIS (1 June 2016: GAW
Secretariat and Jörg Klausen).

AI-24.3

Discuss deposition of Radiation Data Centre at CAS Management Group meeting
(Deadline: June 2016: 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 (EPAC SSC and Geir Braathen). No deadline
was given.

AI-26.3

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).
(Greg Carmichael). No deadline was given.

AI-27.3

Communicate to WIGOS that map projection in GAWSIS and WIGOS is not
appropriate for GAW users. EPAC SSC recommends the Robinson projection
(Deadline: April 2016, Greg Carmichael).

AI-28.3

Complete the GAW Implementation Plan. A penultimate draft with executive
summary to be completed by early April 2016. Submit to CAS and to Executive
Council. To be finalized after input from CAS and the Executive Council
(GAW Secretariat and Greg Carmichael). No deadline was given.

11.

CLOSURE OF THE MEETING

The Chairperson closed the meeting at 4.30 p.m. on Thursday 17 March 2016.
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ANNEX 1

Report of the Third Session of the CAS Environmental Pollution
and Atmospheric Chemistry Scientific Steering Committee (EPAC SSC)
(Geneva, Switzerland, 15-17 March 2016)

LIST OF PARTICIPANTS

Sergey Assonov (via telecon)
IAEA

WMO Secretariat
Alexander Baklanov

Franz Berger
DWD
Gregory Carmichael
University of Iowa

Geir Braathen
Silvina Carou
Maxx Dilley

Carlos Dora
WHO
Phil DeCola
Sigma Space Corporation

Dimitar Ivanov
Gaby Langendijk
Boram Lee

Robert Duce
GESAMP
Valentin Foltescu
UNEP

Mary Power
Carolin Richter
Lars Peter Riishøjgaard

Øystein Hov
Norwegian Meteorological Institute
Melita Keywood
CSIRO

Paolo Ruti
Robert Stefanski
Caterina Tassone

Jörg Klausen
MeteoSwiss
Paul Monks
Univ. of Leicester
Vincent-Henri Peuch (via telecon)
ECMWF
Jacobus Johannes Pienaar
North-West University,
South Africa
Fiona Tummon
SPARC Office

Deon Terblanche
Michael Williams
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ANNEX 2
Report of the Third Session of the CAS Environmental Pollution
and Atmospheric Chemistry Scientific Steering Committee (EPAC SSC)
(Geneva, Switzerland, 15-17 March 2016)

MEETING AGENDA

WORLD METEOROLOGICAL ORGANIZATION
COMMISSION FOR ATMOSPHERIC SCIENCES (CAS)
3rd Meeting of the Environmental Pollution
and Atmospheric Chemistry
Scientific Steering Committee
WMO
Geneva, Switzerland (15-17 March 2016)

CAS/GAW/SSC3/DOC1.0
(26 February 2016)
Item: 1.0

Date/Time: Tuesday to Thursday, 15-17 March 2016
Location:
Room Lake 6, WMO, 7bis, avenue de la Paix, Geneva, Switzerland
Meeting objectives
Meeting will be focused on finalizing the GAW implementation plan:
1)
2)
3)
4)
5)

Taking into consideration collaborations within and external to WMO.
Further defining GAW application areas.
Further considerations of the observation stations, networks, data management.
Reviewing communications and outreach activities and discussing the importance of
resource mobilization.
Further defining the SAG structure and interactions.

SCHEDULE
DAY 1, Tuesday 15 March
09:00
09:15
09:15
09:45
09:45
10:15
10:15
10:30
10:30
11:00
11:00
12:00

–

–

Welcome and logistics, introduction of
participants
Overview of GAW and Updates on
Implementation Plan
Overview of CAS and Priorities, preparations to
CAS Session
WMO Updates

–

Coffee break

–

Collaborations within WMO (including discussion
of joint activities)
• World Climate Research Programme
• WIGOS
• Global Climate Observing System
Lunch break

–
–

12:00 –
13:00
13:00 –
13:40

Collaborations within WMO (including discussion
of joint activities) - continued
• Agricultural Meteorology
• Aeronautical Meteorology

Oksana Tarasova
Greg Carmichael
Øystein Hov
Deon Terblanche

Boram Lee
Lars Peter Riishøjgaard
Carolin Richter

Robert Stefanski
Dimitar Ivanov
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13:40 –
15:00

15:15 –
15:45
15:45 –
16:25

External Collaborations and broader
international agenda:
• Post 2015 international development
policy agenda (UNFCCC, SDGs)
• UNEP
• WHO
Coffee break
External Collaborations – continued
• IGAC
• GESAMP
External Collaborations – continued

16:25 –
16:40

Sergey Assonov or Manfred Groening
(Teleconference)

16:40 –
17:05
17.0517:15
17:15

Discussions of day 1/Collaborations and
partnerships
Wrap-up – assignments for SSC for Wednesday
discussions
Adjourn

Maxx Dilley
Valentin Foltescu
Carlos Dora

Paul Monks
Robert Duce
Measurement and
calibration of stable isotopes

Greg Carmichael
Greg Carmichael

DAY 2, Wednesday 16 March
09.00 –
09.30
09.30 –
10.00
10:10 –
10:30
10:30 –
11:00
11:00 –
12:00
12:00 –
13:00
13.00 –
14:00
14:0015:00
15:00 –
15:30
15:30 –
16:30
16:30 –
17:30
17:30

Discussion of Collaboration Opportunities and
Strategies
Resource Mobilization strategy

Greg Carmichael/SSC

Integrated Global Greenhouse Gas Information
System
Coffee break

Phil DeCola

Discussion of Specific Application Areas
including urban agenda
Lunch break

V-H Peuch (via telecon)

World Weather Research Programme/
including discussions on implementations of
the joint activities (SDS-WAS and GURME)
Communication and outreach strategy

Paolo Ruti

Mary Power

Michael Williams

Coffee break
Big Data and Its Management/
Implementation of GAW data strategy
Discussion of station and network issues &
strategies/adaptation of new stations
Close of day 2 assignments for SSC for
Thursday discussions

Jörg Klausen
Greg Carmichael
Greg Carmichael

DAY 3, Thursday 17 March
09:00 –
09:45
09:45 –
10:30
10:30 –
11:00

Review of SSC Action Items from previous
meeting
SAG membership strategy and organization
and workings arrangements for cross-cutting
activities
Coffee break

Greg Carmichael
Greg Carmichael
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11:00
12:00
12:00
13:00
13:00
14:30
14:30
16:00
16:00
16:30

–
–
–
–

Detailed Discussion of IP Document – focused
on content not editing
Lunch break

Greg Carmichael

Detailed Discussion of IP Document –
continued
Identification of 2016 Action Items and SSC
assignments (SSC membership, Atmospheric
Composition Matters themes, etc.…)
Wrap up
Close of meeting

Greg Carmichael

_______

Greg Carmichael

Greg Carmichael
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ANNEX 3

DECISIONS AND RECOMMENDATIONS MADE DURING THE
THIRD SSC MEETING

The following decisions and endorsements were made during the EPAC SSC meeting:
D-1. The membership of the new SAG for Applications was approved. The special request to
have two Co-chairpersons instead of one Chairperson was noted and approved. This
was a special request for this SAG and it is not an endorsement that all SAGs have
two Co-chairpersons. Such a rule will have to be evaluated. The EPAC SSC also noted
the future need for south hemispheric experts, and the need to stagger
reappointments.
D-2. The proposed plan for data management using a federated approach was endorsed.
D-3. The EPAC SSC endorsed the plans for communicating station status and
communication plans to Permanent Representatives.
D-4. New members of the GURME SAG were approved.
D-5. The EPAC SSC encourages the move towards obtaining Digital Object Identifiers
(DOIs) for data and for publications, understanding there may be limitations such as
high cost.
D-6. The EPAC SSC endorsed the plan for the GAW Secretariat to move forward with the
GCOS Secretariat and the GRUAN Co-chairpersons on the development of a
Memorandum of Understanding between GAW and GRUAN.
D-7. The proposal for the Sonnblick station to become a Global GAW station was approved.
New members, including ex officio members, of SAG-GHG were approved.
_______
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ANNEX 4

LIST OF THE ACTION ITEMS OF THE THIRD SSC MEETING
AND THEIR RELATIONS TO THE
ACTION ITEMS OF THE FIRST AND SECOND MEETINGS

New Action
Item
number
(AI-XX.3)

Content

Responsible

Deadline
(if any)

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 lowcosts sensors together with
UNEP and WHO

Valentin
Foltescu
and
Paolo Laj

AI-4.3

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 Jörg
Klausen

AI-5.3

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 infrastructure,
Air Quality in urban areas
and IG3IS

EPAC SSC
and GAW
Secretariat

End of 2016

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 SAG-Apps
and the 2017 GAW
Symposium.

EPAC SSC
and Greg
Carmichael

End of 2016

Relation to the
action item of the
previous SSC
meeting
(AI-XX.1 and
AI-XX.2)
New AI

20 April 2016

New AI

April 2018

New AI

End of 2016

Linked to SAG
Apps objectives
and Task 4 for this
SAG as stated in
GAW Report no.
220.

New AI
Related to AI-28.3

New AI

Open/closed

In progress. Attended Reactive
Nitrogen planning meeting,
discussed at GAW 2017
Symposium. Need to assign
SAG DEP/App/RG.
In progress. Worked together
on the 3rd meeting held in
Madrid in March 2017, a
follow-up activities related to
modelling with a project with
the APPS-SAG.
In progress. Writing group has
been established (July 2017)
with the goal of producing a
guidance document for EC in
April 2018.
No action. Joerg 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 Bank/ WMO /CCAC
related to urban environments
and health. And in relation to
CAMS focused on data
provision and management.

In progress. This topic is a
priority area identified by
APPS_SAG, workshop planned
for 2018.
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AI-7.3

Plan the 2017 GAW
Symposium. Implement the
new vision: Research
Enabling Services.

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.

AI-9.3

AI-10.3

AI-11.3

AI-12.3

AI-13.3

AI-14.3

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.
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
that needs to be followed.
There is also need to draft
documents.
Distribute new National
Academy of Sciences Future
of Atmospheric Chemistry
Report.
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.
Data sets from cruises
should be made available via
GAWSIS.
Ensure that isotope
standards are adequately
included in GAW QA/QC.

GAW
Secretariat,
EPAC SSC
and SAGs

Oksana
Tarasova
and Greg
Carmichael

1 July 2016

24 May 2016

Related to AI-15.2

Related at AI-12.2

EPAC SSC,
Greg
Carmichael
and
SAG-GHG

ASAP

Follow up of AI-1.2

GAW
Secretariat,
EPAC SSC
and Greg
Carmichael

1 July 2016

Follow-up of AI-3.2

Greg
Carmichael

1 May 2016

Greg
Carmichael

1 May 2016

GAW
Secretariat
and EPAC
SSC

15 May 2016

GAW
Secretariat

1 July 2016

Related to AI-1.1,
which has been
completed.

41

Closed

In progress. Greg was added
as a member to the GCOS
AOPC. Attended the first
meeting and O.T. is working
with Jim Butler, NOAA, to help
define observation
requirements for the AOPC
strategic plan, making them
consistent with the
requirements that GAW is
producing for WIGOS.
Actively working on trying to
make this happen. Kobus has
been working with the GHG
SAG Chairperson and SAG GHG
added this item in the SAG
action item. No draft was
produced.

Need to follow-up

Progress has been made.
Requirements have been
provided by three SAGs: GHG,
RG and UV. For the two former,
the list of variables in the SAG
tables has been mapped to the
existing variable names in
OSCAR. The requirements
should soon be stored in
OSCAR.

New AI

Closed

New AI

Have made contact with
GESAMP and they have
requested help in hosting their
ocean data sets. This is a good
opportunity to use their data
and to build concrete
collaborations. Discussions with
Jörg Klausen and Kjetil Tørseth
have started. There is a need
to check status and push
towards a solution.

New AI

There are ongoing discussions
with IAEA on this topic which
were reflected at the recent
meeting on Greenhouse Gas
Measurement Techniques.
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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.

GAW
Secretariat
and EPAC
SSC

1 July 2016

New AI

In progress. This will be a topic
of the 17th Session of CAS in
October 2017.

Enhance GAW
Communications by
developing:

AI-16.3

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

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

This is a follow-up
and further
development of AI7.1, AI-22.2 and
AI-23.2

In progress. Melita Keywood
has worked on this and it was a
topic at the GAW Symposium
2017.Some outreach materials
were produced in connection
with the Cape Grim
anniversary. Other elements
haven’t started yet.

iv. Develop a document
targeting PRs, focused on
their importance and need
for them to help.

AI-17.3

Finalize enlarged Expert
Team on World Data
Centres. Jörg Klausen will
propose new members and
new structure based on
EPAC SSC discussion for
broad representation.

Jörg
Klausen

1 May 2016

Related to AI-10.1,
AI-15.2

AI-18.3

Develop an integrated
strategy within GAW for
aerosols (together with
WWRP and WCRP).

EPAC SSC

November
2016

Follow-up of
AI-12.2

AI-19.3

Firm up and formalize links
between IG3IS and GAW
w.r.t. to modelling and use
of GAW data through SAGApps and SAG-GHG.

GAW
Secretariat,
Greg
Carmichael
and SAGGHG

SAG membership actions:
AI-20.3

i. Add new member for
SAG-Ozone with expertise
on applications.
ii. Write welcome letters to
new SAG members.

i. Geir
Braathen
ii. GAW
Secretariat

Related to AI-9.1,
AI-9.2

Follow-up on
AI-15.1 and AI-4.2

Closed

No progress was made on this
action item though the related
discussed has taken place at
the WWRP SSC meeting.
In progress, new management
group for IG3IS has been
established with Paul Monks as
Chairperson. Good participation
of members on GAW-APPS
SAG.

This has been put on hold until
new Terms of Reference have
been developed for the new
merged Ozone and UV SAG.
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AI-21.3

Name new members to EPAC
SSC. Names should be
submitted to Greg
Carmichael by 1 May 2016.
It was also decided to add
ex officio representatives
from WHO and UNEP (and
perhaps others).

AI-22.3

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.

Paul Monks

AI-23.3

Prepare a letter to stations
to remind them of data
policy and its
implementation in GAWSIS.

GAW
Secretariat
and Jörg
Klausen

1 June 2016

AI-24.3

Discuss deposition of
Radiation Data Centre at
CAS Management Group
meeting.

Greg
Carmichael
and GAW
Secretariat

1 June 2016

AI-25.3

AI-26.3

AI-27.3

AI-28.3

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)
Communicate to WIGOS that
map projection in GAWSIS
and WIGOS is not
appropriate for GAW users.
EPAC SSC recommends the
Robinson projection
Complete the GAW
Implementation Plan. A
penultimate draft with
executive summary to be
completed by early April
2016. Submit to CAS and to
Executive Council. To be
finalized after input from
CAS and the Executive
Council

GAW
Secretariat
and EPAC
SSC

1 May 2016
to propose
names, 1
August to
make
appointments

Follow-up of AI27.2

Follow-up on
AI-11.2 and
related to AI-20.1

Follow-up on
AI-13.2

New AI

EPAC SSC
and Geir
Braathen

Follow-up on
AI-17.2

Greg
Carmichael

Related to AI-18.1
and AI-27.2

Greg
Carmichael

April 2016

GAW
Secretariat
and Greg
Carmichael

New AI

Follow-up on AI14.1, AI-25.2

_______
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In progress. One new SSC
member is under appointment
in 2017 (Markku Kulmala,
Finland).

Information was provided but
no follow up actions taken.

Closed

This question has been
discussed. There is a need to
find a new home for this data
centre.
In progress. There have been
discussions for example with
GRUAN. To date having
problems getting agreement
between GCOS and GAW.
There are plans to use the ad
hoc Task Team to help develop
OSCAR requirements for water
vapour. It would make sense to
include questions around water
vapour in the new merged SAG
on O3 and UV.

In progress

Closed

Closed
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LIST OF RECENT GLOBAL ATMOSPHERE WATCH REPORTS *
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.
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://www.wmo.int/pages/prog/arep/gaw/gaw-reports.html
http://library.wmo.int/opac/index.php?lvl=etagere_see&id=144#.WK2TTBiZNB
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Tel.: +41 (0) 22 730 81 11 – Fax: +41 (0) 22 730 81 81
Email: GAW@wmo.int

JN 171691

Website: http://www.wmo.int/pages/prog/arep/gaw/gaw_home_en.html

