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Scientific Scope | Atmospheric Composition
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World Meteorological Organization (WMO)

UN specialized agency on
weather, climate and water.

It's supported by 193 Members
and the headquartersisin
Geneva (Switzerland).

Coordinates work of > 300,000
national experts from
meteorological and
hydrological services,
academia and private sector.

Co-Founder and host agency
of IPCC.
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WMO Research - Global Atmosphere Watch (GAW)

Research Enabling Atmospheric Composition Services

Advance and enhance science,
infrastructure and services related
to atmospheric composition, and
support policies for society through
applied research aimed at improving
the understanding of the roles of
aerosols, reactive gases,
stratospheric ozone, greenhouse
gases and deposition and their
interactions in the Earth System.

Drivers: Global societal needs |




Support to international
conventions and SDGs

 The Convention on Long-range transboundary Air
pollution (LRTAP)

The Montreal Protocol and Vienna Convention (ozone)

The UN Framework Convention on Climate Change
(UNFCCC)

Climate and Clean Air Coalition (CCAC)
The Convention on Biodiversity

The Group of Experts on the Scientific Aspects of
Marine Environmental Protection (GESAMP)

UN Coalition for Combating Sand and Dust Storms
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SDG 13:

Air pollution not only contributes to
climate change but makes it worse.

SDG 2:

Air pollutants affect crop growth,
putting global food security at risk.

SDG 3:

People exposed to air pollution may
experience health issues, such as
breathing problems or more serious
heart conditions.

SDG 6:

Air pollutants that accumulate
in the ocean affect marine
biodiversity.

SDG 11:

Urban areas are vulnerable to
dangerous levels of air pollution
and responsible for up to 70%
of greenhouse gas emissions.




The GAW Programme: 4 pillars

Monitoring Infrastructure: provision of atmospheric
composition data from GAW stations,

Scientific assessments: advancing scientific understanding
through analysis of global data sets,

Science-for-Services Initiatives: engage with user
communities for supporting services and policies,

Capacity Building and education: provide training
opportunities for all GAW users from all regions
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GAW: Research Infrastructure

Strengthen the atmospheric i
composition measurement and R
data infrastructure and
contribute to understanding
trends and variability and
extremes.

- More than 200 parameters
- Intercomparisons

- Measurement guidelines o .
- World Data Centers
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https://gawsis.meteoswiss.ch/GAWSIS/

Global Climate Observing system: GCOS
Essential Climate Variables
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GAW Scientific assessments

* Publish community assessment
reports and high-level scientific
papers on the state of the
atmosphere and its evolution,

* Provide technical
recommendation for monitoring
atmospheric composition

 Contribute to international
reports
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https://doi.org/10.5194/acp-21-87-2021
© Author(s) 2021. This work is distributed under

Article | Assets | Peerreview | Metrics | Related articles
the Creative Commons Attribution 4.0 License.

Research article | ®@® 06 Jan 2021

AeroCom phase lll multi-model evaluation of the
aerosol life cycle and optical properties using
ground- and space-based remote sensing as well as
surface in situ observations

Jonas Gli3, Augustin Mortier, Michael Schulz, Elisabeth Andrews, Yves Balkanski, Susanne E. Bauer, Anna M. K. Benedictow,
Huisheng Bian, Ramiro Checa-Garcia, Mian Chin, Paul Ginoux, Jan J. Griesfeller, Andreas Heckel, Zak Kipling, Alf Kirkevag,
Harri Kokkola, Paolo Laj, Philippe Le Sager, Marianne Tronstad Lund, Cathrine Lund Myhre, Hitoshi Matsui, Gunnar Myhre,
David Neubauer, Twan van Noije, Peter North, Dirk J. L. Olivié, Samuel Rémy, Larisa Sogacheva, Toshihiko Takemura,
Kostas Tsigaridis, and Svetlana G. Tsyro

pro—— SCIENTIFIC ASSESSMENT OF
Integrating Low-cost Senso OzoNE DEepLETION : 2022
Systems and Networks to Enhance Rl
Air Quality Applications 4 Executive Summary
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Science for Services

Sand and Dust Storms and its impacts
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Science for Services

Advance the application of atmospheric composition information in support of
policies and conventions, and expand societal services related to air quality, human

and ecosystem health, climate change and food production.

Deposition to ecosystems and crops + climate action
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Science for Services <

Advance the application of atmospheric composition information in support of
policies and conventions, and expand societal services related to air quality, human
and ecosystem health, climate change and food production.

Warnings and Forecasting Services
Model intercomparisons

MULTI-MODEL Dust Optical Depth (550nm)
Valid: 00h 18 Apr 2023 (H+12)

Y — Vegetation Fire and Smoke
Pollution VFSP-WAS
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purple: low emissions
yellow: high emissions

Sand and Dust Storm SDS-WAS ) big circle: large fire events




WMO-GAW Warning Advisory and Assessment Earlys,

Warnlngs

Systems (SDS-WAS and VFSP-WAS) S2All

The World Meteorological Organization

spearheads a Sand and Dust Storm

Warning Advisory and Assessment System. ;, _ : International coordination of
; research for weather and climate

Identification and assessment of
SDS and VFSP impacts

Promoting the use of current
available products
(observations and monitoring)

Building capacity and facilitate
access to the available services

Dissemination and awareness

https://community.wmo.int/en/activity-areas/gaw/



Infrasctructure for the provision of Services

Monitoring

746 active
global/regional/urban/
stations in 112 countries

Central
Facilities

13 countries are hosting
GAW central facilities

Forecasting

21 countries providing daily
forecasts
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GHG emission information systems — IG3S city projects
Forecasting - Model Intercomparisons:

Wildfires
Air Quality

WMO INFRASTRUCTURE - WIPPS
Regional Specialized Meteorological Center with activity specialization




Capacity
Development

* Provision of training to GAW station
operators through the Global Atmosphere
Watch Training & Education Centre
(GAWTEC)

* GAW stations instrument intercomparison
and calibration campaigns

* Training on data quality control, data use,
modelling tools and quality assurance

procedures
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GAWTEC has
trained over 400
people in 40
courses in the
last 20 years

Jilich, Germany
o Station personnel training

The GAW Training and Ed
(G i

Instrument calibration and comparison
activities

experienced

station

Less experienced
station

Twinning , training, and capacity
development

Since 2010:
1.000+ people
trained in
forecasting &
monitoring




Promoting latest Science achievements

WMO Bulletins in 2024 WMO-GAW Newsletter
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What did it happen in 20237
PM2.5 anomaly for 2023 with respect 2003-2023

Source: MERRA-II Reanalysis Source: CAMS Reanalysis

Wildfires [ I | , | H PM2.5 (ug m-3)  Sand and Dust

WMO Air Quality and Climate Bulletin 2024 Edition — Released on 6th Sep 2024
https://library.wmo.int/records/item/69006-no-4-september-2024
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WMO AIRBORNE DUST
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Asia suffered several extraordinary events in Spring 2023.

SDS are driven by soil and
atmospheric drivers!
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WMO Airborne dust Bulletin 2024 Edition — Released on 12th July 2024
https://wmo.int/publication-series/wmo-airborne-dust-bulletin-no-8-july-2024



Seasonal products for Services

USER NEEDS
Reliable and actionable information for decision-making

Research on

N adding
SHORT MEDIUM P EXTENDED LONG - - _
il e W 5 szl interactive aerosols
1-3 DAYS 3-10 DAYS ) 10-30DAYS >30 DAYS WGNE

SHORT- TO MEDIUM-RANGE LON G-RANGE
WEATHER-INFLUENCED ACTIONS WEATHER-INFLUENCED ACTIONS
* iSsue warnings * start monitoring forecasts
» distribute humanitarian aid * update contingency plans
* evacuation * inform strategic planning decisions
http://www.s2sprediction.net/
S2S WEATHER-INFLUENCED ACTIONS (White et al., RMETS, 2017)
* continue monitoring forecasts * supplement financial risk strategies
* update community warnings ¢ inform loss scenarios

* initiate preparedness activities * update peak energy demand scenarios
* revise water allocations * pre-positioning of disaster response materials
* activate water conservation practices « implement irrigation, pesticide or fertilizer
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UN Early Warnlng for All | EWA4AII

EARLY WARNINGS FOR ALL

The UN Global Early Warning Initiative for the Implementation of Climate Adaptation

Executive Action _Plan
2023-2027

7
N | s T N
6;' &“@“\9 WoRp g copzr \'}’*.3“\1/
METEOROLOGICAL ces ()
\‘-’( ORGANIZATION ///L\\\\ aie NP

WEATHER CLIMATE WATER

https://library.wmo.int/

“The facts are clear. Early warnings save lives and
deliver vast financial benefits. | urge all governments,
financial institutions and civil society to support this
effort.” — UN Secretary-General Antonio Guterres
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@UNDRR  +CIFRC

Strategy build in 4 pillars:

1. Disaster risk knowledge and management (UNDRR)

2. Detection, observation, monitoring, analysis,
and forecasting (WMO)

3. Warning dissemination and communication (ITU)
4. Preparedness and response capabilities (IFRC)

50% of countries not protected by Early Warnings
In the list of potential hazards are SDS, wildfires and
air pollution




GAW - WCRP/ESMO
secretariat priorities

Not to encourage raising entropie
Streamline initiatives
Ensure high-level cooperation amongst

International actors

Enhancing coordination,
exchange and collaboration
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https://community.wmo.int/en/activity-areas/gaw
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Stay up to date on our core and related activities through our Newsletter

Thank you.

Sara Basart (sbasart@wmo.int)
Special thanks to the GAW community including staff and our experts
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