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The CAMS mandate:  
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Informing Monitoring and 

Forecasting 

Policy support : decision 
making and assessment 

https://atmosphere.copernicus.eu



Monitoring and forecasting activities 
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Ozone layer and UV 

Air pollution episodes

Monitoring emissions and fluxes
Tracking hot spot emissions

Bottom-up emission inventories and
inverse modelled fluxes constrained by EO 

First steps in the implementation of observation-based 
emissions systems to track emissions sources 

Forecasting air pollution episodes to inform 
citizens about their exposure 

Monitoring stratospheric ozone  and solar 
radiation for climate and energy applications



The CAMS ‘Weather’ Room
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CAMS Weather Room

Model development

Validation

Policy Products

Communication

Training

User Engagement and 
Support

Routine monitoring of CAMS NRT products (fire emissions, global/regional forecasts):

➢ Identify and resolve potential issues 
➢ Investigate significant issues reported by users/contractors
➢ Identify notable episodes for communication via social media, website, press, training, user engagement, CAMS 

validation and policy reports

Collaboration – 
ICAP?
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• Emulate daily weather reporting at ECMWF for 
atmospheric composition.

• Internal space for compiling case studies and 
evaluation.

• Covers wildfires, mineral dust, volcanic 
eruptions, surface ozone, transboundary 
pollution, Antarctic ozone hole, data issues...

• Routine reporting since November 2019.



Saharan dust transport: June 2026
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Latest case on Saharan dust across the North Atlantic in 
June 2026.
Communication on social media + short media 
communique



Saharan dust transport: June 2026
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Latest case on Saharan dust across the North Atlantic in 
June 2026.
Communication on social media + short media 
communique



Calima Dust 
episodes in February
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• Significant large-scale aerosol transport to the North Atlantic during February.

• Harmattan winds contributing smoke aerosol from west African (esp. Senegal) fires + Calima 
winds bringing Saharan dust.

• Part of the plume crossed the Atlantic with another part reaching NW Europe.

• Communicated with press, resulting in media coverage (e.g., ”blood rain” in the UK).



Borrasca Regina dust episode
in March 
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CAMS European regional ensemble forecast from 2 March 00 UTC

• Extra-tropical cyclone (named Regina by IPMA) 

resulted in large-scale Saharan dust transport to 
much of Europe in early March.

• Press communique sent on 2 March resulted in 

excellent European media coverage (including print 
and radio).

ANFC



Wildfire monitoring 

➢Southern Hemisphere fires 
monitored at the beginning of the 
year with significant long range 
events in 2026

➢2025 was an exceptional wildfire 
year for the  European Union and 
the UK with the main issues of the 
emissions being their impacts on air 
pollution and health
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https://atmosphere.copernicus.eu/southern-hemisphere-hit-intense-wildfires-during-january



Fire emissions monitoring in CAMS: Global Fire 
Assimilation System (GFAS)
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• Global Fire Assimilation System (GFAS); see 
https://ads.atmosphere.copernicus.eu/cdsapp#!/datas
et/cams-global-fire-emissions-gfas?tab=overview 

• Uses satellite observations of Fire Radiative Power 
(FRP)

• Currently Aqua+Terra MODIS and SNPP VIIRS 
FRP observations

• Preparing for N20 (+N21) VIIRS FRP in 
operational implementation

• FRP from Sentinel-3 and geostationary 
satellites are being tested for future 
implementation

• Global Coverage at ~10km Resolution

• Daily Output: 1-day behind NRT

• Hourly Output (+24-h means): 7-hours behind 
NRT

• Emissions of aerosols and gases are estimated using 
factors dependent on vegetation type.

• Injection heights calculated using Plume Rise Model 
and IS4FIRES schemes

https://atmosphere.copernicus.eu/2025-sees-intense-wildfire-year-northern-hemisphere



Summer 2025, an active year for Atlantic aerosols
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• Very active summer for aerosols, 
especially across the North Atlantic, in 
2025

• 2nd most extreme wildfire year for 
Canada (3rd consecutive) resulted in 
large scale smoke transport across 
North America, also regularly 
reaching Greenland and Europe

• Almost continuous transport of 
Saharan dust regularly reached the 
Antilles, Caribbean and the Americas

c/o Seb Steinig (ECMWF)

https://atmosphere.copernicus.eu/highest-wildfire-
emissions-least-23-years-europe-after-hectic-summer

Organic Matter AOD
Dust AOD



North America wildfires in 2025
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Canada wildfires by province

• 2025 fire emissions dominated by 
prairie provinces, Saskatchewan 
and Manitoba.

• cf 2023 & 2024 dominated by 
western provinces + NWT

• Notable fires also for Ontario, 
Newfoundland and Nova Scotia.
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Surface air quality: #days PM2.5 > 35μg/m3

• Smoke from Canadian wildfires resulted in widespread air quality 
impacts across North America, particularly for the Great Lakes.

• Maps show outputs based on CAMS operational forecast for 
2023-2025 and CAMS global reanalysis for 2003-2022.

• Threshold set at WHO annual average exposure threshold to 
highlight air quality impacts local to fires.

2025 (up to 15 Sept) 2024 2023



LRT June 2025 – impact of data assimilation
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• CAMS operational & control AOD (T+03 to T+24 forecasts) vs. Aeronet sites across boreal North America and SW 
Greenland.

• Assimilation of satellite total AOD obs increases forecast AOD and better matches Aeronet in absolute terms.
• Reflecting underestimation of GFASv1.4 emissions (plus injection heights?)

Control – no assimilation
Operational – with assimilation
Aeronet



LRT June 2025 – impact of data assimilation
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• CAMS operational & control AOD (T+03 to T+24 forecasts) vs. Aeronet sites across boreal North America and SW 
Greenland.

• Assimilation of satellite total AOD obs increases forecast AOD and better matches Aeronet in absolute terms.
• Reflecting underestimation of GFASv1.4 emissions (plus injection heights?)

Control – no assimilation
Operational – with assimilation
Aeronet



Evaluating the assimilation impact on PM2.5
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Observed PM2.5 Absolute mean bias Temporal correlation
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• Comparing the model outputs with/without assimilation of AOD with 
independent measurements allows more complete evaluation of forecast 
performance.

• Assimilating AOD leads to clear reduction in absolute mean bias, RMSE (not 
shown) and improvement in temporal correlation of PM2.5 surface 
concentrations at near-field downwind measurement sites.

Operational – with assimilation
Control – no assimilation
Aeronet
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LRT June 2025 – AOD over Europe

• Increased total AOD from assimilation 
improves forecast relative to Aeronet.

• Data assimilation impact is greatly 
reduced after 12 June due to Saharan 
dust plume.

Control – no assimilation
Operational – with assimilation
Aeronet



Evaluating the assimilation impact on PM2.5
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Observed PM2.5 Absolute mean bias Temporal correlation

• Comparing the model outputs with/without data assimilation with 
independent measurements allows more complete evaluation of forecast 
performance.

• Assimilating AOD leads to clear reduction in absolute mean bias, RMSE (not 
shown) and improvement in temporal correlation of PM2.5 surface 
concentrations at European Alpine measurement sites.
➢ Higher elevation sites are relatively isolated from PBL atmospheric 

pollution & sample smoke plume directly

Operational – with assimilation
Control – no assimilation
Aeronet
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French Alps 9/11 June c/o Sam Remy

LRT June 2025 – AOD over Europe

• Notable change in air mass over the Alps 
in mid-June with Canadian smoke 
replaced by Saharan dust intrusion.

• CAMS o-suite and control forecast better 
match Aeronet at Alpine sites for dust 
(emissions calculated online with model 
meteorology) compared to smoke in this 
case.
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French Alps 9/11 June c/o Sam Remy

LRT June 2025 – AOD over Europe

• Notable change in air mass over the Alps 
in mid-June with Canadian smoke 
replaced by Saharan dust intrusion.

• CAMS o-suite and control forecast better 
match Aeronet at Alpine sites for dust 
(emissions calculated online with model 
meteorology) compared to in this case.

• Surface PM2.5 concentrations well 
forecast by CAMS.

• Two example sites in French Alps
• DA also improves forecast for smoke 

at surface



Summary

• Routine, timely monitoring of CAMS operational products

• Identify potential technical issues in the forecast

• Builds on available NRT observation streams for ‘on-the-fly’ evaluation of operational forecasts.

• Typically Aeronet for AOD and in situ for surface PM – expanding to more routinely include lidar/ceilometer and 
satellite observations.

• Evaluation against other forecast systems on a (very) ad hoc basis.

• Identify problems with forecasts and have information prepared for communication activities and media 
requests, and supporting users

• Scope within ICAP for coordinating/communicating NRT operational forecast evaluation around 
aerosol episodes?

• Knowledge exchange for datasets and tools for evaluation

• Share aspects of evaluation for specific cases 

• Build on common tools for comparing ICAP models – i.e., NRL Maproom
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IGAC activity on biomass burning uncertainties
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IGAC activity started in 2023 to address key uncertainties in biomass 

burning, from emissions to atmospheric chemistry and dynamics of 

smoke plumes.

Three Working Groups – get in touch if you would like to get involved 

(especially ECRs)!

• Emissions

• Atmospheric Chemistry

• Atmospheric Modelling

Fire Emissions Workshop (FEW) in November 2023

• Co-organized with HTAP to support upcoming fire model 

intercomparison

• Manuscript published in Elementa in September 2025 

(https://doi.org/10.1525/elementa.2024.00089)

Fire Uncertainty in Chemistry Emissions and Modelling (FUNCHEM) 

workshop in September 2024

• Co-organized with iLEAPS

• AGU cross-journal special issue open until December 2027

https://www2.acom.ucar.edu/bburned
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