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Scientific Scope | Atmospheric Composition
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Wildfires and Climate i I
2 with climate change
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o
wildfires
ATMOSPHERE n_ i | I | | | wwm |
\“E g fo fecovery o
cyapotranspiration Lower emissions that
Albedo would limit the global

temperature increase to
<2°C would reduce
projected increases of
global burned area to
30% to 35% and
projected increases of
fire frequency to ~20%.
(IPCC, 2021)

e \egetatio composition

Climate change is fueling wildfires and
Wildfire contributes to Climate Change

(Lasslop et al., 2019)



Research Infrastructures

They refer to facilities, resources, and services used by the
scientific community to conduct research and foster innovation.

They include:

* major scientific equipment or sets of instruments;
 collections, archives or scientific data;

* computing systems and communication networks;

* any other research and innovation infrastructure of a unique
nature which is open to external users;

Y WoRLD waggl,
/) METEOROLOGICAL ~ SCIENCE for ACTION . o9
Sl y =) Source: European Comission




World Meteorological Organization (WMO)

UN specialized agency on
weather, climate and water.

It's supported by 193 Members
and the headquartersis in
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.

INFRASTRUCTURE

Data exchange

including
observations,
forecasting,
predictions

SCIENCE AND
INNOVATION R

Advance the
understanding of the
Earth system,

N

improve policy-

relevant science, and SERVICES
enhance the science- S Development of
for-services value Climate
cycle Services,

Disaster Risk
Reduction and

Climate (WCRP
( ) Public Services

Weather (WWRP)
Atmospheric Composltion (GAW)

WMO Reseach-Operations Departments
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The WMO Global Atmosphere Watch Y o
(GAW) Programme -

Drivers: Global societal needs

Advance and enhance science,
services and infrastructure
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 and
greenhouse gases and their
interactions in the Earth System

o
Rt ey. £ - .. &3
l"‘ y fogrd - WL 9 s AP

% .z GAW builds on partnerships involving contributors

from 100 countries (including research community) g
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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.
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The GAW Programme: 4 pillars o ™

-
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ATMOSPHERIC OZONEAND UV
REACTIVE GASES e DEPOSITION GREENHOUSE GASES RADIATION

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

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

Filling the gaps
by integrating
other sources
of information
including low-
cost sensors,
satellites and
models

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;

Long-term and high-quality control

" ORGANIZATION



GAW Scientific Assessments

https://doi.org/10.5194/acp-21-87-2021
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© Auth 2021, Thi kis di d . ) ) .
‘ uthor(s) 20 s work s \smbule. under Article Assets Peer review Metrics Related articles
the Creative Commons Attribution 4.0 License.

Research article | @@ 06 Jan 2021

repo rtS and h |g h-IeveI SClentlflc AeroCom phase Il multi-model evaluation of the

aerosol life cycle and optical properties using

pa pers O n th e State Of th e ground- and space-based remote sensing as well as

surface in situ observations

L] L]
a t m O S h e re a n d ItS eVO I u tl O n Jonas GIiB8, 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 ). 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,

* Provide technical
recommendations for monitoring
atmospheric composition and
modelling

 Contribute to international
reports

SCIENTIFIC ASSESSMENT OF

GAW Report No. 293

1 OzoNE DEepLETION : 2022

Integrating Low-cost Sensor

Executive Summary
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GAW Scientific Assessments

WMO Bulletins in 2024 WMO-GAW Newsletter
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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

WORLD
METEOROLOGICAL
ORGANIZATION

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




GAW Research Infrastructure
Filling gaps:
LCS and satellites,

Strengthen the atmospheric but also National

» AQ networks
compos:tlon measurement and :
. Integration!
data infrastructure and
contribute to understanding
trends and variability and
extremes.
- More than 200 parameters
- Intercomparisons 3 = GAW Station Information System
- Measurement guidelines ° o (GAWSIS) https://gawsis.meteoswiss.ch/GAWSIS/
- World Data Centers - " B
. Glot.)al i} Operational ] O
Open access with emphasis Comth iz s § e @
, in QA and QC :'::T“‘:’::mm.mmmm g:lc'laelr networks -T- IE::rsue'l:d _ :
(' 3 Pedaral O of Wetaarredy 44 Chraatowosy Metaetain sl o




Weather versus Climate

The difference between
weather and climate
is @ matter of time \

Weather ~\ Climate
refers to short-term changes in the atmosphere. o ‘l describes the average weather conditions in a specific
It can change minute-to-minute, hour-to-hour and day-to-day area over a long period of time = 30 years or more
Tl T e & Twea T 1 TR Satellites measure several aspects

: : of Earth's weather as well as provide essential

-O- ) [ S S data over decades to monitor how (1\

=\ DOD s8e our climate is changing

o990

1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

For more information, visit space for our climate:
www.esa.int/climate
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GAW Research Infrastructure oy e

Research Enabling Atmospheric Composition Services
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GAW Research Infrastructure RS dimcsmere
WMO Integrated Global Observing System (WIGOS)

About | News Glossary FAQ | Links = Support = Feedback = Login

s
L+
Observing Systems
Capability Analysis 8
and Review Tool Feders] Cnpaiment o oma Aoy oA

Home | Search | Critical review Search

-

Spencaseeschaty

2025-06-06 Possible short interruptions on 12.06.2025
Due to infrastructure maintenance short interruptions of the system may occur on Thursday 12.06.2025 between 17:00 and 22:00 UTC.

We apologize for the inconvenience.

Quick access Welcome to OSCAR/Surface
Generate station report by: OSCAR/Surface is the World Meteorological Organization's official repository of WIGOS metadata for all surface-based observing stations and platforms. For more
details on OSCAR, please visit the About section. For additional information about WIGOS, visit the WIGOS Homepage.
Station name v 3
X &
WIGOS Station Identifier v G | b I O b . S t GO S
Generate station lists by: O a S e rV I n q VS e I I I ( )
3 G Global Atmosphere Watch (GAW)
Type
Global Cryosphere Watch (GCW)

Observed variable

WMO Hydrological Observing System (\WHOS)
Global Basic Observing Network (GBON)
Regional Basic Observing Network (RBON)

Find people by:

Contact name

Filter map

By program / network:

. . 3 .
Prograim [ nef . RPN . . . =
Program / network 10000!(;:‘- ) L @ mapbox | © WMO | © Mapbox |.© OpenStreetMap | Improve this map | MeteoSwis...
.. = = .
By reporting status: m air m land or ocean surface sub-surface m lake or river
@ Declared () Assessed
@ Operational % Partly operational % Closed O Silent ? Unknown

Reporting status

1950-2025 |

w uu‘

METEOROLOGICAL  scceoracriox https.//community.wmo.int/en/activity-areas/WIGOS
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https://community.wmo.int/activity-areas/global-observing-system-gos
https://community.wmo.int/activity-areas/gaw
https://community.wmo.int/activity-areas/global-cryosphere-watch-gcw
https://community.wmo.int/activity-areas/wmo-hydrological-observing-system-whos
https://community.wmo.int/en/activity-areas/wigos/gbon
https://community.wmo.int/en/activity-areas/WIGOS/RBON
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WATCH

GAW Research Infrastructure
European Cluster: ACTRIS

N
W

© Help £ Large Data Extract
e

Number of data objects matching your search: 222079

Variable matrix @

\ Search or select one or more items

o°

Facility types @

\ A

O™
L

‘ Search or select one or more items A
Privacy Policy Data Policy Feedback Statistics
©2023-2025 ACTRIS

https://www.actris.eu/

‘ Search or select one or more items

Variables @

1 Search or select one or more items

Object of interest @




GAW Research Infrastructure

GAW Research Infrastructure

GAW Network Contributing Networks
GAW Stations
GAW Global J {GAW Regional ‘ GAW Local ’ Network1 Network2
e |
Stations ‘ Stations
QC/QA; Calibration \
¥
Data Centers QC/QA; Calibration = QC/QA; Calibration
WDCRG WDCA WDCGG l l
Data Center Data Center

woubDc

GLOBAL

‘.’ N *ATMOSPHERE
g WATCH

Contributing Networks
CASTNET (Clean Air Status and

Trends Network)

IMPROVE (IMPROVE Optical

Aerosol
INDAAF (International Network to

study Deposition and Atmospheric

chemistry in AFrica)

NADP (National Atmospheric

Deposition Program)

TCCON (Total Carbon Column

Observing Network)

Other relevant data archives
EMEP (EMEP)

NDACC (NDACC Data Center)
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https://www.epa.gov/castnet
https://www.epa.gov/castnet
http://vista.cira.colostate.edu/improve/
http://vista.cira.colostate.edu/improve/
https://indaaf.obs-mip.fr/
https://indaaf.obs-mip.fr/
https://indaaf.obs-mip.fr/
https://nadp.slh.wisc.edu/
https://nadp.slh.wisc.edu/
http://www.tccon.caltech.edu/
http://www.tccon.caltech.edu/
http://ebas.nilu.no/
https://ndacc.larc.nasa.gov/
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GAW Research Infrastructure Q) e

GAL I O N The GAW Aerosol Lidar Observation Network
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GAW: Observational (research) Infrastructure
Integrating other sources of Air Quality information: Low-Cost Sensor Systems

. An update on low-cost sensors for
the measurement of atmospheric

= Temporal Vanability Spatial Variability Compaiisons Trends
composition

Pollution is nighest in'the One location has hecher “One location exceeds AQ “A certais type of pollutant is
morming poliution than another guzdel:nes, while another ncreasing b% per yearin a
oCation location doas not” location”

Researcy Networks (e.g. GAW)

December 2020 Edited by Richard E. Peltier

Satellite Observations Satellte Observations

Stabiity Days to weeks Days to morths Manths to years Months to years
Repraducibility = intemally Extemal traceable Extemal, traceable

@\ World Health [ JN| &

<" ¥ METEOROLOGICAL % Organization

ORGANIZATION environment

Extracted from (WMO, 2020)




communities.

Covering monitoring gaps

LCS devices are a suitable tool
to support air quality monitoring
strategies, including in regions
where monitoring gaps exist

—e Source and impact monitoring —

LCS can be used to monitor the sources
of particies, including construction

sites, industnal faciities and od and

gas opearations, which can impact local

Hot spot identification

LCS devices can be installed

in fixed locations, such as light
poles at street levals, to monitor
pollutant levels wath high spatial
and temporal resolutions

GAW: Observational (research) Infrastructure /
Integrating other sources of Air Quality information: Low-Cost Sensor Systems Application

Emergency Response

LCS can be deployed quickly and in
areas with limited infrastructure in the
case of an emergency, such as the
meaasurament of waldfire smoke impacts
on communities and first responders.

Social engagement

LCS are accessible to everyone,
favouring public engagement
and awarenass, citizen science
activities, education, or provide
data for advocacy and local
empawearment.

GAW Report No. 293

Integrating Low-costSensor =
Systems and Networks to Enhance
Air Quality Applications

-

(WMO, 2024)



Integrating other sources of information
Low-Cost Sensor Systems Networks — Spatial distribution

=29
o
openaq

Explore the data  Why air quality? Why open data? Partners Developers About Signup | Login Donate

. - . = .
Q Search ' : s
i ; p Y Filters 5&9

Choose a pollutant

Any pollutant v

Choose location type

N . » % e O £
°s o ol VT ¥ e e R Vs
% o & 00 o Pon o o ta . Reference monitor
qes % : Wy 2 o/ locations

® Air sensors locations &) °

Show locations with @)
. norecent updates

Showing data from all providers
Choose data providers 3=

SOUTHERN
OCEAN

B AnanQtraatilan nantrikitare | @ Rannnda Earth Dawmarad hii Dratamar

Low-cost sensors can
fill gaps in existing
networks

Low- and middle-
income countries can
benefit

Latency, quality (i.e.,
accuracy and
uncertainty) and
spatial
representativity of the
data are key factors
for their application



GCOS - Global Climate Observing System

 GCOS regularly assesses the status of global
climate observations and produces guidance for its
improvement. GCOS works towards a world where
climate observations are accurate and sustained,
and access to climate data is free and open.

o GCOS expert panels maintain definitions of
Essential Climate Variables (ECVs).

o Itis GCOS' task to make sure, that the totality of
all climate observation networks is more than
the sum of the individual networks, forming
together the one Global Climate Observing
System, providing the full picture of our climate.

https://gcos.wmo.int/en



GCOS - Global Climate observing System

Essential Climate Variables (ECV)  ____________________
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|
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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)

4 08 12 16 32 64

Vegetation Fire and Smoke
Pollution VFSP-WAS

q.‘..-.)
- -
’

purple: low emissions
yellow: high emissions
big circle: large fire events

Sand and Dust Storm SDS-WAS




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

GHG emission information systems — IG3S city projects
Forecasting - Model Intercomparisons:

Wildfires
Air Quality

WMO INFRASTRUCTURE - WIPPS
Regional Specialized Meteorological Center with activity specialization
ASDF and VFSPF




WMO-GAW Warning Advisory and Assessment Earlys,

Warnmgs

Systems (SDS-WAS and VFSP-WAS) R

The World Meteorological Organization

heads a Sand and Dust St % . < e
i St e : /i International coordination of

Warning Advisory and Assessment System.

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

| Data from NOAA on Wednesday 7 June 2023

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



Integrating time scales

B ONLY Meteo.
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Model types

Climate Models

Atmospheric Models

ATMOSPHERE

CRYOSPHERE

WORLD
&”w» METEOROLOGICAL
ORGANIZATION

4
o

https://www.energy.gov/science/doe-explainsearth-system-and-climate-models




Atmospheric Composition models: Scales

Global Models

|

global scale

1000 kilometer

glacial period

eather |

i Regional Models ‘
100 kilometer €8
kilometer ‘\é;;;..\ | vegetatign
turbulence
meter
millimeter
. l
hotochemist
nanometer . 2 : 2k

- second ' hour year thousands of years
< millisecond minute day decade
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Atmospheric Composition models: (Re)analysis

Observations _
Meteorological Model

\ Data assimilation
5’ Meteo

\
\\“ -
-
-
P

observations

Emission Model
S e > .
o~ £ Offline coupled I Online coupled Emission
! S | Inventories
Chemistry Transport
| Model (CTM)
Perfiles

Data assimilation

Atmos. Comp.
observations

O In situ

Scheme courtesy of L. Mona
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Atmospheric Composition models: (Re)analysis

Free Model Run

Observations

ot

2 XY) WORLD
Q) METEOROLOGICAL
ORGANIZATION

Model Error

Assimilation
Method

| Analysis |

Observation Error

Analysis: Obtaining
the "best" estimate of
current atmospheric
dust conditions

Reanalysis: Creation
of data sets describing
the recent history of
dust in the

atmosphere

https://www.hereon.de/institutes/coastal_systems_analysis_modeling/hydrodynamics_data_assimilation/topics/data_assimilation/index.php.en



Modelling framework: PRACE

HPC (high-performance computers) are fundamental for executing numerical models.
The size of each cell in the grid and the length of the simulation is determined by the
power of the computer running the model.

The MareNostrum 5 supercomputer, Spain
It is a pre-exascale EuroHPC supercomputa(
https://www.bsc.es/ca/marenostrum/marenostrum=5

PRACE PARTNERSHIP FOR ADVANCED

COMPUTING IN EUROPE .
https.//prace-ri.eu/




Desig nated WIPPS Centres web portal for the WMO Integrated Processing and Prediction System

@ Filter by Region 9 v
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Climate o .
Sea surface temperature (SST) anomalies in northeastern North Atlantic

Cha nge Service Data: ERAS * Reference period: 1991-2020 + Credit: C3S/ECMWF
climate.co PErn icus.eu SST anomaly on 23 May 2025 s Daily SST anomalies
‘ \‘ 2
. 15 ‘
Key products and services
1 A
0.5 Al s
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0 y
-0.5
-1 198¢ "
Climate Intelligence Climate Data Store C3SAtlas -1.5
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More details in Carlo Buontempo's talk
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Monitoring

< COPERNICUS ATMOSPHERE MONITORING SERVICE - THEMES

Atmosphere

CAMS delivers/consistent and quality-controlled information related to air pollution and
health, solar energy, greenhouse gases and climate forcing, everywhere in the world.

S ‘?'_

Ozone layer and UV radiation Emissions and surface Fluxes Climate forcing
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Monitoring

Global
CAMS

Emissions Satellite Observations

(AOD, 03, CO, NO,, SO.)

GFAS
wildfire
emissions

v \
European N
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. Emissions N
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11 regional CIM
over Europe,
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Atmosphere

Monitoring

Base time: Sat 31 Dec 2022 00 UTC Valid time: Sat 31 Dec 2022 03 UTC (+3h) Area : Global Level : Total column

Satellite observations (GOSAT & IASI)

Total column of methane [ ppbv ] (provided by CAMS, the Copernicus Atmosphere Monitoring Service) (ppbv)
0 1640 1660 1680 1700 1720 1740 1760 1780 1800 1820 1840 1860 1880 1900 1920 2320

Yesterday’s forecast is adjusted by today’s observations to produce the
outlook for tomorrow. Every day.
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Atmosphere
) g Satellite retrievals of reactive, greenhouse gases and aerosol optical depth that are actively assimilated in the IFS-COMPO and IFS-GHG o-suites u
Monitoring [Reference: IFS DOCUMENTATION - Cy48r1, PART VIIl: ATMOSPHERIC COMPOSITION, Table 6.1] E uro pe an

AURA-MLS 03 (NASA) -

AURA-OMI O3 (NASA)

Metop-A-GOME-2 03 (EUMETSAT) 1 = s ==
Metop-B-GOME-2 03 (EUMETSAT)
Metop-C-GOME-2 03 (EUMETSAT)
NOAA-19-SBUV-2 03 (NOAA) - =t ——————+————————————
Suomi-NPP-OMPS O3 (NOAA/EUMETSAT) -
NOAA-20-OMPS 03 (NOAA/EUMETSAT) -
Sentinel-5P-TROPOMI O3 (ESA)
MetOp-A-IASI CO (LATMOS/ULB EUMETSAT) {E
MetOp-B-IASI CO (LATMOS/ULB EUMETSAT)
MetOp-C-IAS| CO (LATMOS/ULB EUMETSAT) -
"\, TERRA-MOPITT CO (NCAR)
) Sentinel-5P-TROPOMI CO (ESA)
AURA-OMI NO2 (KNMI)
MetOp-A-GOME-2 NO2 (EUMETSAT)
MetOp-B-GOME-2 NO2 (EUMETSAT) -
MetOp-C-GOME-2 NO2 (EUMETSAT)
Sentinel-5P-TROPOMI NO2 (ESA) -
MetOp-A-GOME-2 SO2 (EUMETSAT)
MetOp-B-GOME-2 SO2 (EUMETSAT) -
MetOp-C-GOME-2 SO2 (EUMETSAT)
Sentinel-5P-TROPOMI SO2 (ESA)
AQUA-MODIS AOD (NASA)
TERRA-MODIS AOD (NASA)
SNPP-VIIRS AOD (NASA)
NOAA-20-VIIRS AOD (NASA) -
METOP-A-PMAp AOD (EUMETSAT)
METOP-B-PMAp AOD (EUMETSAT) A
METOP-C-PMAp AOD (EUMETSAT) -
METOP-B-IASI CO2 (LMD)
GOSAT-1-TANSO CO2 (IUP-UB)
METOP-B-IAS| CH4 (LMD)
GOSAT-1-TANSO CH4 (SRON)

titeeettet 111 1t

1 11t

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

I O3 W COo ' NO2 SO2 N AOD WEm CO2 N CH4
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Evaluation of CAMS global products with independent observations
® "\ GLOBAL

O S
WATCH

Atmosphere s
Monitering N -

Satellites

About 65 observational datasets for evaluation
of the CAMS real time analyses/forecasts
Balloon i e ‘y { o ~ﬁmr‘¢$‘
1l MR

{s’NDA@f@?g

a,

Aecrosol Robotic Network
.. b, S —

e
7,
_EEA

--ﬂ*f»,lv 3
Ground-based statlons, in-situ, remote sensing
https://atmosphere.copernicus.eu/sites/default/files/publications/CAMS2_82 2022SC1_D82.5.2.1-2023 observations_0.pdf



lobal Products
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Atmosphere
Monitoring

AOD - ALL - 2013-2024

AeronetlL1.5-d
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2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Time

-o- |[FS-OSUITE + IFS-OSUITE-96h -m |FS-CTRL + |FS-CTRL-96h -+ |FS-Reanalysis -o- {FS-Reanalysis-etr
—— |FS-Reanalysis-elim -8 IFS-OSUTE-p

FORECASTS can NOT be used for trend analysis - Forecast systems are upgraded regurlarly

REANALYSIS is the alternative for long-term analysis — CAMSRA IS based on the same CAMS
F‘“' system but it is run consistenly since 2003 to now
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Satellite data usage in CAMS global reanalysis system

9
Atmosphere
. d Observation overview: {'Experiment': 'CAMS_REAN', Type'": '"MFB', 'Obs.Groups': 'RESAT'}
Monitoring
METOP-C GOME-2 NO2 35020
METOP-B GOME-2 NO2 35013
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CAMS greenhouse gas reanalysis, 2003-2023

CO, column amount (TCCON) CO, surface concentrations

EGG4-v2

-

” EGG4-v2 and FTIR.TCCON.CO2 xCO2 differences (MODEL-GB) (weekly mean, surf - toa)
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CAMS EGG4 GHG reanalysis reference:
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Agusti-Panareda et al. (2023) Date



CAMS reanalysisvalidation

3 nere B AOD~ @ AeronetL1.5d ~ D IFs-Reanalysis ~ © 2003-2024 ~ B mMNmB ~
onitoring
i) AOD - 2003-2024 = = AOD - 2003-2024 =
AeronetL1.5-d - IFS-Reanalysis - daily data daily data - all stations
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GAW Scientific Assessments

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

=18 =12 -6 0 6

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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Transboundary Smoke Pollution June 2025

CAMS Analysis Total Aerosol Optical Depth at 550nm

2025-05-22 TOO Data: CAMS global atraspheric composition forecast « Credit: CAMS/ECMWE Cum u|ative total
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Key Messages

« Rls are essential for enabling frontier research, supporting international
collaboration, fostering innovation in both academia and industry, and
providing long-term data and experimental capabilities.

« Understanding, managing and mitigating air pollution risks and effects (at
weather and climate scales) requires fundamental and cross-disciplinary

knowledge.

« WMO is key to coordinate the international research community and to
provide guidance on how to monitor, model, and mitigate air pollution at
global scale and at different time scales (weather to climate).
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