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Outline

e Global Atmosphere Watch (GAW)

® GAW Observing System

e GAW Modeling and Forecasting Research

e Alphabet soup: SAG App and GAFIS, SDS-WAS, VFSP-WAS
@ |CAP participation in GAW
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The mission of GAW is to:

o Reduce environmental risks to society and meet the requirements of
environmental conventions

o Strengthen capabilities to predict climate, weather and air quality
o Contribute to scientific assessments in support of environmental policy.

Through:

o Maintaining and applying global, long-term observations of the chemical
composition and selected physical characteristics of the atmosphere

o Emphasizing quality assurance and quality control
o Delivering integrated products and services of relevance to users.



Physical and chemical processes that control the composition of the atmosphere

Long- and short-lived greenhouse gases and particles
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WMO Global
Observing System

The elements not applicable
to GAW are crossed
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WMO Global Observing System
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Meteorological Forecasts
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Relevant GAW Groups

SAG App

Scientific Advisory Group for GAFIS

Modelling Applications Global Air Quality Forecasting
The main objective of the SAG-Apps is to and Information System

futher developoporfoloof mocéling. jgh-Jevel objective: {o enable
atmospheric composition, and more and provide air quality

specifically to demonstrate the usefulness of forecastlng and information

exchanging chemical observational data in services in a g/oba//y

Near-Real-Time in support of monitoring : :
and forecasting applications. harmonized and standardized

way tailored to the needs of
SAG App is concerned with the Science of
forecast systems while GAFIS is focused on
operational implementation.

(SAG App = MOSIS: Modeling
Observing System Integration Science)




SAG App priorities

e Scientific support of Coupled Chemistry Meteorology Models (CCMM) and ESM
o Regional / global scale

e Atmospheric Composition (AC) in ESM
o role of aerosols and reactive gases in ESModels
o coupled chemistry and meteorology, feedbacks

e Technology development and evaluation
o Data Assimilation, Data Fusion, Data Quality
o Source inversion (aerosols, reactive gases, GHG)
o Parameter estimation

e Topical contributions
o vegetation fires: monitoring, prediction, emission assessment, plume modelling
o wind-blown dust: monitoring, modelling, biological composition of dust
o ABL processes: surface-atmosphere exchange, weather, AQ, and climate impact

e New contributions
o Machine Learning and Al in ESModelling
o bioaerosols: monitoring, modelling
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WMO Sand and Dust Storm Warning Advisory and
Assessment System (SDS-WAS) for UN SDS Coalition
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Impact on:
= Health Public/Auth
@ Aviation Aviation
: Aariculture Aariculture
) Economv Goverment

SDS-WAS for Impact Assessment:

__operational centers

9 global models
11 regional models
25 organizations

3 regional nodes & centers
(NAMEE, Asia,
Americas)

2 regional dust
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Vegetation Fire and Smoke Pollution Warning Advisory and Assessment System (VFSP-WAS)

https://community.wmo.int/activity-areas/gaw/science/modelling-applications/vfsp-was

GAW BB TT, VFSP-WAS and new BB IGAC Initiative

Partner institutions
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Vegetation Fire and Smoke Pollution \ Fire Danger and Atmospheric Composition
/° Warning Advisory and Assessment System Forecasts

y These are already undertaken by several organizations or
Yy \ | institutions from local to global scale, from national
/. \ | meteorological services to the Global Wildfire Information
/ Mission, Products and Services \ \| System (GWIS), Global Fire Early Warning System (GFEWS),
‘."‘ * Co-ordination (and redundancy) of regional warning "‘.‘ Copernicus Service and other supra-national institutions.
' advisory and assessment centers and research nodes I
+ Collecting existing fire-related products Forecasts and
* Providing a centralized data access Verification | Boundary Conditions

Fire Management
Partnership with regional Fire
Management Resource Centers,
which provide advisory services for

[fire management policies and
institutional capacity building.

= Fire and smoke current situation, ensemble forecast, and
ensemble statistics (mainly median)

* Sharing products from different fire-relation information
systems on a central website

* Accessible and comprehensive graphical products

* Performing a centralized verification (ideally in NRT)

* Near-Real Time: Data assimilation, central verification / e | . B
Existing Fire and Smoke Observations
ﬁ Current situation * Air quality observations from GAW and other

Smoke Forecasts

Ensembles

bl SHitistics Data Assimilation

(near-real time)

stations also providing meteorological observations
* Satellite Products: Hotspots, burned area, air quality
* Emission estimates systems

\ Research Activities
Aimed at providing information needed to reduce uncertainty in the forecasting of impacts of smoke from vegetation fires

GAW Report No. 235

Available on:
https://library.wmo.int
Jopac/index.php?lvi=no
tice display&id=20244

Vegetation Fire and Smoke Pollution
Warning and Advisory System
(VFSP-WAS): Concept Note and
Expert Recommendations

WEATHER CLIMATE WATER

Two first WMO VFSP-WAS
regional centers on R&D
phase:

1) for SE Asia (MSS, BMKG,

\ . g : : : etc) — hosted by MS
I \ * Mapping and monitoring of peat burning and other high smoke risk fuel .
\\ * Improvement of fire parameterization in Chemical Transport Models Singapore
+ Skill evaluation of climate and fire danger forecasts at synoptic, sub-seasonal and seasonal time-scales 2) for Northern America
* Detailed databases of information on fire danger and near real time information on present situation
\. « Generation of information products regarding smoke impacts that are user friendly and accessible (ECCC, NOAA, etc.) — hosted
S~ P by Env. Canada
VRN -
%;A A"‘é WMO OMM (=) GAW Baklanov et al. 2021: The WMO VFSP-WAS: Concept, Current Capabilities, Research and Development
S P

Challenges and the Way Ahead. BioBrasil. 11(2): 1-23, DOI: 10.37002/biobrasil.v11i2.1738


https://library.wmo.int/opac/index.php?lvl=notice_display&id=20244
https://library.wmo.int/opac/index.php?lvl=notice_display&id=20244
https://community.wmo.int/activity-areas/gaw/science/modelling-applications/vfsp-was

ICAP and WMO'’s GAW Program

* |CAP joined as the 1st modeling contribution network to GAW
* Close & long-term collaboration with SDS-WAS, soon VFSP-WAS

* Priority for collaboration:
o NRT GAW data access, friendly interface for ICAP modelers
o Contribution to global SAG App & GAFIS, VFSP-WAS, SDS-WAS, etc.

o Joint evaluation studies

SAG App representatives in ICAP — Taichu Tanaka, Arlindo da Silva




Extra Slides
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Support of assessment of human health impacts

* Global Assessment of Sand and Dust Storms, a report jointly written
by the United Nations Environment Programme (UNEP), WMO and
the United Nations Convention to Combat Desertification (UNCCD) —
WMO SDS-WAS supported the assessment
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Air Quality Prediction & Forecasting Improvement for Africa (PREFIA) Initiative

Aim: To develop and improve air quality prediction and forecasting capabilities and related

meteorological analysis for African applications through an international science and training effort.

Output: The scientific development of a multiscale prediction and forecasting framework will be a key

instrument to support air pollution management strategies for Africa e.g.
= Local, short term measures

3 4
= Aregional response for longer term improvements in air quality; e o A =
* Contributions from long range transport; NP g
» Quantifying health outcomes resulting from exposure to air pollution '} GAW

. . . Evaluation of AQ forecasting models for Africa
Training Materials and b s o g

Best Practices for . =
_ Chemical Weather/Air
g - Quality Forecasting: )
o> - https://library.wmo.int/doc T 0T
num.php?explnum id=10439

INDIAN OCEAN

Ao, Srse
SEYCHELLES®

ATLANTIC

OCEAN

Training Material

S Haon.
W

Non-African partners:
UK, USA, Finland, The
Netherlands, Norway,
Spain, Sweden

Bias AOD, model.

Workshop on "Air Quality (AQ) Prediction and Forecasting Improvement =7

v |

Afrlca fOCUS: DACC'VA, for Africa (PREFIA)" and Training Course on “Seamless Prediction of Air ifi
MAP-AQ' PREF|A’ Pollution for Africa (SPAPA)" - -

(WMO Regional Training Centre (IMTR), Nairobi, Kenya)

SPARA & new training,
CLARA, GEIA WG, etc.

Y —

THE AFRICA-EU PARTNERSHIP
LE PARTENARIAT AFRIQUE-UE

PREFIA Workshop, 7-8 October 2019 SPAPA Training Course, 9-12 October 2019


https://library.wmo.int/doc_num.php?explnum_id=10439

APP SAG & WHO collaboration outcomes

« Shaddick, G.: Salter, J.M.: Peuch, Vi-H.: e

Ruggeri, G.; Thomas, M.L.; Mudu, P;
Tarasova, O.; Baklanov, A.; Gumy, S. Global
Air Quality: An Inter-Disciplinary Approach
to Exposure Assessment for Burden of
Disease Analyses. Atmosphere 2021, 12, 48,
https://doi.org/10.3390/atmos12010048

e Second paper: The contribution of dust to

global fine particulate air pollution; by J.M. WMO is working together with the
Salter, G. Shaddick, V.-H. Peuch, O. Tarasova, World Health Organization to tackle

A. Baklanov, P. Mudu, S. Gumy; is in revision.
* New report and webinar are in plans

e APP SAG is linked with new WHO WGs
(Vincent-Henri is its member)

environmental health risks that cause

an estimated 12.6 million premature
deaths every year.



https://doi.org/10.3390/atmos12010048

GAW IP2024 Strategic Objectives aligned explicitly with new WMO strategic
plan supporting Research, Infrastructure, Service and Capacity/regions

S

Theme: Advance and enhance
atmospheric composition-related
services and infrastructure, and
support policies for society
through applied research aimed
at improved understanding of the
roles of aerosols, reactive gases,
and greenhouse gases in the
Earth System.
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[Achieving a comprehensive atmospheric composition observing and analysis infrastructure by closely linking ]

operations and research

Global coverage

Harmonized infrastructure
operations

DRIVERS

INPUTS PROCESSES 'SERVICES

ervices

Standards, quality management,
risk management, efficiency, effectiveness

Capadly th

SOCIETAL BENEFITS

Improved
Human Health Focused policies

Food Security

Resilience to . .
CUPYRTR  Strengthened coordination
and change

Sustainable use of
natural resources

Economic growth




GAW IP2024 Strategic Objectives

Approach: Advance the
atmospheric composition
components of the Earth System
needed to improve prediction
and analysis capabilities and
enhance the air quality, weather
and climate services needed by
society.

Bollutant Sources, ranspais 'g]gli_i_tion, Beposition, and Effects
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‘igure 1. Atmus.pheric cycle of air pollutants. Emission, transport and transformation, deposition.
https.//www.fws. gov/refuges/AirQuality/sources htmi) The impacts of atmospheric depasition are
ntimately linked to 7 of the 17 United Nations' Sustainable Development Goals (SDGs)- see figure 8.



GAW Strategic Objectives

Strengthen the atmospheric composition (AC) infrastructure to better facilitate
understanding of sources, sinks and transformations, and develop new services.

Improve predictive capabilities and analysis through applied research aimed at
advancing the understanding of the roles of aerosols, reactive gases and
greenhouse gases in the Earth System

Advance the application of AC information in support of policies and
conventions, and expand societal services related to air quality and health,
climate change and food security.

Enhance the capacity to the acquirer and use AC information and related
services by better engaging member states, expanding regional outreach and
promoting regional GAW developments, and better communicating the
essential importance of atmospheric composition in advancing sustainable
development goals.
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Atmospheric composition
in the Earth system
Research Board
Expert Teams address technical as s of research infrastructure
’ n
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g e Availability © Management - Data quality Quality Control
of observations in World Data Centres
GAW

' Y o Parameter specific Parameter specific Harmonize QA/QC

WWRP requirements data management across parametess Research activities
S outside of WMO:
S | Observing system GAW Scientific Advisory Groups advance science IG'*'C'TE?;:C?P' IMAS,

WCRP Communication =
. A Training Parameter SAGs

Owversight (55C) 03-UV, RG, GHG, Aerosol, TAD
Secretariat

WGNE International

o/ « Process understanding T sl Model development Erwirenmental
« Network design st « 5kill score standards Conventions
« Measurement techniques ** . Dataassimilation
GAW Initiative e ering nmittees facilitate translation of science to services f’gﬂmum specific:
« Data archive
Air quality and health Deposition to ecosystems and crops Broad user
(GAFIS) community
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Mapping of activities of GAW, WWRP and
WCRP

Current and future joint topics, a preliminary view
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