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ACTRIS – ARES overview

ACTRIS
• Aerosol, Clouds 

and Trace Gases 
Research 
Infrastructure

Data Centre

ARES DC 
Unit
• Aerosol REmote 

Sensing Data 
Centre Unit
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https://actris.it/wp-content/uploads/2026/06/VIDEO-ARES_1.mp4
https://actris.it/wp-content/uploads/2026/06/VIDEO-ARES_1.mp4


ACTRIS structure
ACTRIS Data Centre

ACTRIS Data Centre Management Board
Data Centre leader & deputy

+ one representative from each one of the Data Centre Units

Data discovery, 
Virtual Access 

and 
Services access 

unit (DVAS)

In-Situ Data 
Centre Unit (In-

Situ)

Aerosol 
REmote 

Sensing Data 
Centre Unit 

(ARES)

CLoUd remote 
sensing  Data 
Centre Unit 

(CLU)

Trace gas 
remote sensing 

Data Centre 
Unit (GRES)

Atmospheric 
Simulation 

Chamber Data 
Centre Unit 

(ASC)

ACTRIS data expert team
Representatives from all Data Centre units and Topic Centres

Interaction with 
corresponding and 
relevant National 

Facilities and Topic 
Centres

National Facilities
Provide standardized and harmonised data.
The extent of data contributions varies for each 
National Facility

Topic Centres
Ensure compliance with ACTRIS requirements on data 
quality, methods, etc. Examples: calibration, quality 
assurance tests, instruments characterization.

Data Centre 
coordination and 

management

+ Governance (ACTRIS ERIC)
+ Head Office
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ACTRIS data flow

National 
Facilities (NFs)
• Stations 

(Observational 
Platforms)

• Chambers
• Mobile platforms

Topical 
Centres (TCs)
• QA/QC
• Calibration
• Standards (e.g. 

SOP)

Data Centre 
Units (ARES, 
CLU, etc.)
• Processing
• QC
• Harmonisation
• Archiving

DVAS / Unit 
portals & APIs
• Data discovery
• Data & metadata 

access
• Services

Users
• Researchers
• Modellers
• Satellite teams
• Weather services
• Policy makers
• Industry users



ARES concept 
• To assure standardisation, traceability and reprocessing capability for aerosol remote 

sensing data coming from lidar and photometer observations

• Database and services include:
• Centralized data processing
• On-the-fly quality controls
• Standardisation
• Full traceability (versioning, PIDs/DOIs)
• FAIR compliance and CF conventions
• Automated workflows à NRT data provision
• Single access point

• ARES’s mandate is to serve the ACTRIS aerosol remote sensing community, but it also serves 
the EARLINET-not ACTRIS stations

• Node physically hosted at CNR-IMAA (Potenza, Italy). CNRS (Lille, France) is responsible for the 
combined lidar-photometer processing.
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Main responsibilities of ARES
(meta)data curation, data processing, data quality controls and 
(meta)data provision of Aerosol Remote Sensing observations
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Aerosol remote sensing scientific community
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AERONET



Challenges

• Standardization of ACTRIS/EARLINET products is 

difficult

• EARLINET was born as Research Lidar Network

• Lidar systems are often highly customized or fully 

home-made à differences in laser sources, 

telescopes, detection and acquisition systems

Approach

• Define quality control procedures to be applied 

on both hardware and software levels

• Several inter-comparison campaigns

• Definition of a standard format for all the data 

products including raw data (NetCDF)

• Development of an automatic and centralized 

processing chain (Single Calculus Chain – SCC)

• Storage of all the processing parameters in 

persistent way

ACTRIS ARES Standardization
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Data workflow and quality 
controls



ARES Data Level Structure

Established 
format and 

content

Potential NRT 
release

Pre-processed signals
High Resolution products

High quality profiles
Layering/Typing products

ACTRIS/EARLINET-AERONET combined data
Multi-wavelength

QC procedures

Potential NRT 
release

Level 3 climatogical 
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ACTRIS ARES Data Centre workflow 

12

SCC
CloudScreen

ELPP

HiRELPP

ELDA

ELIC

ELDEC

ELQUICK

ACTRIS 
NFs

Lidar (depol, 
Raman, …)

Photometer

ARES 
database

CloudScreen

ELPP

HiRELPP

ELDA

ELIC

ELDEC

Technical QC
Technical & Physical QC

Technical, Physical & MultiProduct QC

Manual

Automatic
ICAP 2026 Meeting. Bonn, 10-12 June 2026

ARES portal, DVAS 
portal & API

Optical
products

Data processing Data curation

ARES API

All products

Data acquisition Open data



The quality controls 
applied are:

There are 3 types of QC procedures:
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Quality Controls

Centralized and automatic 

Traceable and reproducible 
(even if they cannot spot 
everything) 

Based on expertise on 
working with data from 
many stations 

Basic/Technical (BQC)
• checks on file format, completeness and 

metadata consistency

Advanced/Physical (AQC)
• checks on the physical quantities (e.g. 

AOD, IB, lidar ratio) and on the SCC 
experimental / operational configuration 
(approval by CARS)

Multi-Product (MPQC)
• consistency checks across multiple 

products
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Data product levels
Level 1 data

•  Partially quality controlled (basic/technical QC applied)

Level 2 data
• Fully quality controlled data. It needs to meet all these criteria at the same time:

• Data acquired with fully CARS QA lidar system
• Data acquired following all Standard Operating Procedures
• Data obtained using the standardized processing system (SCC)
• Data obtained using the Operational configuration in SCC for that system at that time (linked to CARS QA)
• Data compliant with all automatic quality control procedures implemented at ARES

Level 3 data
• Higher-level products derived from Level 2 data
• Generated by aggregation, reprocessing, or advanced analysis
• Provide harmonised and long-term datasets (e.g. climatologies, reanalysis)
• Designed for scientific studies, trend analysis, and applications



QC report example: b-file, level 1
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QC report example: e-file, level 2
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ACTRIS ARES station operation modes
• All the data is quality controlled (on-the-fly QC)

• Stations provide measurements in different modes:
o Scheduled measurements: regular observations 

following ACTRIS Protocols ( 5x / week)

o Campaign-based measurements: intensive 
operation during specific events

o Continuous measurements: a subset of stations (9) 
operate continuously. These stations:

§ Deliver automated measurements with high temporal coverage

§ Provide data in near-real-time (NRT) via SCC/ARES

§ Support operational applications (e.g. CAMS, aviation, alerts)

• Network performance highlights:
o Increasing number of fully automated systems

o Some with continuous operation capability

o Timeliness of data provision:
§ Most data in NRT ( < 72 h)

§ Increasing data in RRT ( < 3 h )
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Data availability and timeliness
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Data products



SCC products:

• Profiles of aerosol optical properties / ELDA*

• CloudScreen

• ELPP (pre-processed data, low resolution)

• HiRELPP (pre-processed data, high resolution)

• ELIC  (pre-processed data, calibrated, low & high 
resolution)

• ELDEC (calibration products)

Additional products:
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• Combination with sun photometer data:
• GARRLiC (combined lidar–photometer algorithm 

for retrieving aerosol properties and profiles)

• Aerosol typing products:
• HIRAC (HIgh Resolution Aerosol Classification)

• MAC (Mahalanobis aerosol classification)**

• HETEAC-flex (Harmonized European Typing of 
Aerosol Categories – flexible)**

• Aerosol layering products:
• LTOOL (automatic layer detection)**

Data products available in the ACTRIS/EARLINET database

Additional information & documentation

* can be associated to specific datasets (e.g. Climatol, CALIPSO, EarthCARE) 
**optical profiles resolution

https://earlinet.eu/our-knowledge/access-to-data/
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Additional ARES products (not in database/API)
• Level 3 climatological products

o Long-term, harmonised datasets derived from multiple 
observations for trend and climate studies

• Tailored products and campaigns (e.g. Eyjafjallajökull volcanic 
cloud over Europe observed by EARLINET)
o Custom datasets generated for specific events or field campaigns, 

addressing targeted scientific or operational needs

• Early Warning for Aviation
o Near-real-time products supporting detection and monitoring of 

hazardous aerosol layers (e.g. volcanic ash) for aviation safety

• Quicklooks interface
o Web-based visualisation tool providing rapid previews of 

measurements and products for quick inspection and quality check

https://earlinet.eu/level-3-data/
https://earlinet.eu/level-3-data/
https://earlinet.eu/our-knowledge/access-to-data/eyja2010-database/
https://earlinet.eu/our-knowledge/access-to-data/eyja2010-database/
https://tools.actris-ares.eu/aviation-early-warning/
https://tools.actris-ares.eu/aviation-early-warning/
https://quicklooks.actris-ares.eu/
https://quicklooks.actris-ares.eu/
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Profiles of aerosol optical products
• Height-resolved aerosol optical properties from ground 

to upper troposphere/lower stratosphere

• Multiple wavelengths (UV, visible, IR), enabling spectral 
characterization

• Derived from (multi-wavelength) (Raman) lidar 
measurements

• Extensive properties (aerosol quantity):
o aerosol backscatter coefficient

o aerosol extinction coefficient (Raman lidar 
systems, nighttime)

• Intensive properties (aerosol type):
o lidar ratio (extinction-to-backscatter ratio)

o particle linear depolarization ratio (aerosol type indicator)

o Ångström exponent



Currently data file are single 
product oriented (one 

backscatter/extinction, single 
wavelength)

Multiwavelength product with 
all available aerosol optical 

property profiles at the same 
vertical-temporal 

resolution currently available 
in experimental mode

Multiwavelength product will 
allow for more robust aerosol 
layering and typing products

Multi-wavelength optical products (ELDAmwl)

ICAP 2026 Meeting. Bonn, 10-12 June 2026 23



• Simultaneous inversion of multi-wavelength LIDAR and photometric measurements to retrieve 
microphysical and derive optical properties of aerosols:
• Vertically resolved: volume concentration, extinction coefficient, …
• Column integrated variables: size distribution, RI, AOD, LR, SSA, reff, …

• Dedicated visualization tool
• Scientific developments:

• Univ. Lille/CNRS-LOA: http://www-loa.univ-lille.fr 
• GRASP-OPEN: https://www.grasp-open.com 

• Data available since January 2021:
• 20 stations
• 6.4k products available

GARRLiC: Generalized Aerosol Retrieval from Radiometer 
and Lidar Combined data

17/06/2026 24

Sun-photometer :
• AOD
• Total spectral radiances at 440, 670, 

870 and 1020 nm and multiple angles

LIDAR :
• Altitude resolved attenuated 

backscatter at 355, 532, 1064 nm G
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https://dataviz.icare.univ-lille.fr/stations-hub/ACTRIS-ARES
http://www-loa.univ-lille.fr/
http://www-loa.univ-lille.fr/
http://www-loa.univ-lille.fr/
http://www-loa.univ-lille.fr/
http://www-loa.univ-lille.fr/
https://www.grasp-open.com/
https://www.grasp-open.com/
https://www.grasp-open.com/
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Aerosol typing products
• High resolution aerosol typing:

• HIRAC: HIgh Resolution Aerosol Classification

• Low resolution aerosol typing*:
• MAC: Mahalanobis aerosol classification 

(Papagiannopoulos et al. 2018)

• HETEAC-flex: Harmonized European Typing 
of Aerosol Categories – flexible (Floutsi et al. 
2023)

• All running operationally in the ARES 
postprocessing server

• NRT provision

* The low-resolution typing makes use of the LTOOL layering products

Product Starting # stations # products

HIRAC 01/2024 19 31830

MAC 01/2024 22 17077

HETEAC-flex 06/2026 7 321

Dust
Pollution



HiRAC: High Resolution Aerosol 
Classification
• Its goal is to provide an aerosol class mask using 

calibrated lidar signals (ELIC: 532/1064 nm 
attenuated backscatter + 532 nm depolarization 
ratio)

• The aerosol classification can be readily available 
night/day.

• The aerosols are classified by their physical 
features (shape and size) into 4 classes: 
• small 
• large, spherical 
• large, non-spherical 
• mixed, partly non-spherical

MAC: Mahalanobis aerosol classification
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Aerosol typing products

• Its goal is to provide an aerosol class mask using multi-parameter 
lidar optical properties (e.g. backscatter, extinction, lidar ratio, 
depolarization)

• The aerosol classification can be applied when retrieved optical 
products are available (typically Raman/night-time conditions)

• The method is based on statistical distance (Mahalanobis 
distance) to predefined aerosol classes

• The aerosols are classified into reference aerosol types:
• Dust
• Smoke / biomass burning aerosol

• Marine aerosol
• Continental / Urban pollution
• Clean continental / background aerosol
• Mixtures

• Allows probabilistic and robust classification based on similarity to 
known aerosol clusters



HETEAC-flex: Harmonized European Typing 
of Aerosol Categories – flexible 
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Retrieval 
modes

Input parameters

1 δ355, S355

2 δ532, S532

3 δ355, S355, Å355/532

4 δ532, S532,Cβ532/1064

5 δ355, S355, δ532, S532

6 δ355, S355, Å355/532, δ532, S532,Cβ532/1064

Aerosol typing products

• Its goal is to provide a harmonised aerosol typing 
using lidar-derived intensive optical properties

• The aerosol classification can be applied with flexible input 
availability (adapted to available wavelengths/products)

• The method follows a common ACTRIS/EARLINET decision 
scheme for consistency across the network

• The aerosols are classified into standard aerosol types:
• dust
• smoke
• marine
• continental/pollution
• mixtures

• Enables consistent and comparable aerosol typing across 
stations and instruments

AC
TR
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Typing example: BELLA campaign at CIAO (Spring 2024)

HETEAC-flex

MAC

Dust Dust mixtures Pollution Marine Not typed

HIRAC
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Aerosol layering: LTOOL
• The LTOOL goal is to provide an automatic 

detection and classification of atmospheric 
layers using lidar signals

• Method:
• based on analysis of signal gradients and 

spectral/optical features

• WCT (Wavelet Covariance Transform) applied on 
backscatter profile (all available wavelengths)

• Potential features (bases/tops) identified

• Layers are defined by matching bases with tops

• Integrated in the automatic data flow (day&night)

• Products available since March 2026, NRT

• 13186 products for 24 stations so far

Identified layers

https://pypi.org/project/ltool/


ACTRIS/EARLINET climatological datasets are produced centrally and automatically by the ACTRIS ARES 

Data Centre unit at CNR, guarantying harmonized procedures on the datasets. 

• Covered period: 2000-2021

• Based on L2 (QC v04) available in Feb 2025

• 36 stations included in the dataset

Level 3 products are obtained from fully quality controlled products adopting specific aggregation 

methods for avoiding biases in aggregating not continuous ACTRIS/EARLINET data.

17/06/2026 30

Level 3 climatological datasets

ICAP 2026 Meeting. Bonn, 10-12 June 2026 30



17/06/2026 31

q Typical increase in intensity and height
during summer

q Less pronounced in Continental Europe
q Significantly higher close to the ground

in LEI and INO
q Anomaly at GRA in February (dust?)

q Large variability in number of
detected layers (due to SNR and
atmospheric situations)

q Extreme low number of cases in
Winter

q pdf wider in Autumn
q multi-peak distribution in Summer

q Over the year decreasing in low
altitude backscatter values and in
max altitude where the aerosol is
confined

q Different speeds and intensity
decrease

Level 3 climatological dataset: Bucharest example
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Traceability: PIDs and DOIs
• PID and DOI are associated to each 

product/collection for full traceability:
• PID for small granularity

• DOI for larger datasets

• First ARES DOI release:
• 2000-2019 climatological DOIs release: collection

Annual datasets (e.g. 2025)

• ACTRIS-EARLINET 2025 Annual Collection
• This dataset collects all the aerosol optical 

property profiles collected in 2025 at all the 
aerosol remote sensing stations

• A collection containing all the single variable 
datasets for each station
• Example: “aerosol optical property profiles over 

AKY Antikythera - Greece”

• An annual dataset DOI has been created for 
each physical variable for each station
• Example: “aerosol backscatter profiles at 355nm 

over AKY”

https://commons.datacite.org/doi.org/10.57837/cnr-imaa/ares/actris-earlinet/level3/climatological/2000_2019/all
https://github.com/actris-ares/actris-earlinet-2025_annual_collection
https://github.com/actris-ares/actris-earlinet-2025_annual_collection
https://github.com/actris-ares/actris-earlinet-2025_annual_collection
https://github.com/actris-ares/actris-earlinet-2025_annual_collection
https://commons.datacite.org/doi.org/10.57837/actris-ares/4jew-mm52
https://commons.datacite.org/doi.org/10.57837/actris-ares/4jew-mm52
https://commons.datacite.org/doi.org/10.57837/actris-ares/4jew-mm52
https://commons.datacite.org/doi.org/10.57837/actris-ares/4jew-mm52
https://commons.datacite.org/doi.org/10.57837/actris-ares/ym8w-sn44
https://commons.datacite.org/doi.org/10.57837/actris-ares/ym8w-sn44


Access to data
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Access to data products & metadata

ACTRIS ARES Data Portal(s)

ACTRIS ARES REST-API

ACTRIS Data Portal

ACTRIS REST-API (in development)
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ACTRIS ARES Data Portal(s)
Optical products are available through the 
https://data.actris-ares.eu/ web interface:

Other data portals:

• Early Warning for Aviation: https://tools.actris-
ares.eu/aviation-early-warning/ 

• SCC: https://scc.imaa.cnr.it/

• Quicklooks interface: https://quicklooks.actris-
ares.eu 

https://data.earlinet.org/
https://data.earlinet.org/
https://data.earlinet.org/
https://tools.actris-ares.eu/aviation-early-warning/
https://tools.actris-ares.eu/aviation-early-warning/
https://tools.actris-ares.eu/aviation-early-warning/
https://tools.actris-ares.eu/aviation-early-warning/
https://tools.actris-ares.eu/aviation-early-warning/
https://tools.actris-ares.eu/aviation-early-warning/
https://tools.actris-ares.eu/aviation-early-warning/
https://scc.imaa.cnr.it/
https://quicklooks.actris-ares.eu/
https://quicklooks.actris-ares.eu/
https://quicklooks.actris-ares.eu/


Select a 
method

Try it out

Enter 
parameters

Execute

Download 
(curl/URL/click)
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ACTRIS ARES REST-API
• All the products and metadata are openly available through 

the REST API: https://api.actris-ares.eu/api/swagger-ui/ 

• Several methods available

https://api.actris-ares.eu/api/swagger-ui/
https://api.actris-ares.eu/api/swagger-ui/
https://api.actris-ares.eu/api/swagger-ui/
https://api.actris-ares.eu/api/swagger-ui/
https://api.actris-ares.eu/api/swagger-ui/
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ACTRIS data portal, API* and VRE
ACTRIS VRE https://data.actris.eu/search 

 

*API currently in development

https://data.actris.eu/vre
https://data.actris.eu/search
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Use case #1: Canadian Fire Summer 2025
Different observed variables show the presence of biomass burning emissions

Tools:
• https://iriscc.d4science.org/group/wildfires_in-europe
• https://tool.actris-ares.eu/wildfire

Mixing process investigation
Of interest for air quality, health and ecosystems

Smoke

Unusual layers in UTLS; smoke

Desert dust

Smoke

Desert dust

Unusual layers in UTLS; smoke

The European atmospheric RIs captured the plumes 
emitted from Canadian fires and then partially 
transported over Europe (i.e. ACTRIS, IAGOS, ICOS).

06/10/25, 17:59ACTRIS Tracks Canadian Wildfire Smoke Reaching Europe | ACTRIS

Pagina 1 di 5https://www.actris.eu/news-events/news/actris-tracks-canadian-wildfire-smoke-reaching-europe

Home » News » ACTRIS Tracks Canadian

Wildfir...

ACTRIS Tracks
Canadian Wildfire
Smoke Reaching
Europe
 Published: 30, June, 2025

Since May 2025, wildfires
occurring in Canada have
emitted a humongous

"
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

About Data & Services Facilities News & Resources

More news

Imprint

Data Privacy

AISBL Member Login

IAGOS Maintenance Centre

  

IAGOS-AISBL

Rue du Trone 98
B-1050 Bruxelles

Tel : +33 5 61 33 27 69

info@iagos.org

VALÉRIE THOURET ELECTED AS
VICE-PRESIDENT OF THE
INTERNATIONAL OZONE…
COMMISSIONAt the Quadrennial Ozone Symposium in Boulder
Colorado, Valérie Thouret was elected to serve as
vice-president of the International Ozon…
Commission.
19.07.2024 Read more →

PHILIPPE NÉDÉLEC AWARDED THE
FARMAN PRIZE BY THE
INTERNATIONAL OZONE…
COMMISSIONIn July, at the Quadrennial Ozone Symposium in
Boulder Colorado (https://qos2024.colorado.edu/),
Philippe Nédélec was awarded the Farman prize b…
the International Ozone Commission in recognition of
his work in establishing […] Read more →

RMI REPORT ON CONTRAIL
MANAGEMENT
Recently published, RMI report on contrail
management, where IAGOS features prominently:
https://rmi.org/insight/understanding-contrail-…
management-opportunities-challenges-and-insights

12.07.2024 Read more →

OBSERVATION DES FEUX CANADIEN EN FRANCE – JUIN 2025

#NEWS 18 June 2025

Chaque été, le Canada est confronté à des méga-feux de forêt, mais ils ont débuté
particulièrement tôt cette année. Depuis le mois de mai, plus de 3,2 millions d’hectares de forêt
ont brûlé, avec 220 incendies encore actifs dans le pays, dont la moitié jugée hors de contrôle.
Ces feux se situent notamment dans le centre du pays, en Saskatchewan et au Manitoba. 

Des panaches de fumée chargées en aérosols provenant de ces méga-feux canadiens ont traversé
l’Atlantique pour être visibles en Europe et notamment en France depuis début juin, provoquant
une dégradation de la qualité de l’air dans plusieurs régions françaises.

Ces panaches peuvent être observés et suivis géographiquement dans les différentes couches
atmosphériques grâce à l’action coordonnée des 3 infrastructures de recherche française
complémentaires du domaine atmosphérique ACTRIS, ICOS et IAGOS et du pôle de données et
services pour l’atmosphère AERIS de l’IR DATA TERRA. 

1. Observation du panache par satellite

Le panache de fumée a pu être observé par le satellite géostationnaire METEOSAT-12. Sur l’image
satellite datant du 12 juin (figure 1) des filaments gris plus ou moins denses sont distingués
traversant la France : ce sont les fumées générées par les incendies au Canada. Du sol, celles-ci
donnent au ciel un aspect blanc laiteux. 

Figure 1 : Image du satellite METEOSAT-12, le 10/06/2025 à 7 h UTC, générée par le service de
météorologie satellitaire de Météo-France et mise à disposition par le centre de données
AERIS/SATMOS. 

La traversée du panache de fumée sur l’Europe peut également être observée   avec l’animation
sur plusieurs jours du produit GEORING True Color, combinant les satellites MTG/FCI et GOES 19
à résolution très fine. La vidéo a été réalisée par le centre de données AERIS/ICARE grâce à des
données d’EUMETSAT, NOAA, Météo-France/SATMOS. 

1. Observation du panache par avion commercial

L’IR IAGOS permet l’observation de la composition atmosphérique à partir d’instruments
embarqués sur des avions commerciaux. Un panache provenant des méga-feux canadiens a pu
être observé lors d’un vol transatlantique entre Francfort et Orlando avec une augmentation de
CO localisée sur l’Atlantique Nord (Figure 2), ce qui correspond au déplacement du panache de
fumée canadien.   Après quelque jours, le panache arrive en Europe et il est visible comme
anomalie de CO dans les profils à l’aéroport de Francfort et clairement identifié comme
provenant des feux boréaux d’Amérique du Nord (figure 3).

Figure 2 : Evolution du CO sur le vol transatlantique Francfort-Orlando le 2 juin 2025, sur la
trajectoire du vol (à gauche), en fonction du temps (à droite) Les series temporelles montrent les
observations IAGOS (en noir) ainsi que les données du modèle opérationnel de CAMS pour l’analyse
(rouge) et le forecast 0-24h basé sur une initialisation à 00 UTC avec assimilation ( jaune) et sans
assimilation (bleu).

Figure 3 :  a) Profil de CO le 9 Juin et b) Profil de la contribution des different sources de CO au profil
à Francfort défini par   l’outil SOFT-IO (Sauvage et al 2017)   accessible par ATMO-ACCESS
https://www.atmo-access.eu/virtual-access/#/footprint-services. 

c) Profil d’ozone le 12 Juin (en bas) qui montrent le panache vers 2000m d’altitude à Francfort avec
une augmentation d’ozone 4 jours plus tard suite à la production d’ozone par la photochimie. 
Comme pour la figure 1, les profils a et c,  montrent IAGOS (en noir) ainsi que les données du modèle
opérationnel de CAMS pour l’analyse (en rouge) et le forecast 0-24h basé sur une initialisation à 00
UTC avec assimilation (en jaune) et sans assimilation (en bleu).  

2. Observations in-situ

Le panache de fumée a également pu être observé depuis le sol par plusieurs stations des
infrastructures de recherche ACTRIS et ICOS. 

A l’Observatoire de Haute-Provence (OHP), le lidar à très haute altitude (LTA) a mesuré un
panache stratosphérique extrêmement dense, avec une épaisseur optique exceptionnelle (0,1) et
un rapport de diffusion très élevé, signe d’une concentration importante de particules de suie.
Une anomalie thermique dans le panache indique également une forte teneur en carbone noir.

D’autres stations comme celles du Pic du Midi, de Clermont-Ferrand avec le lidar COPLid, d’AToLL
à Villeneuve d’Ascq ou encore des mesures aéroportées au départ d’Orléans, ont permis de suivre
l’évolution verticale du panache jusqu’à plus de 13 km d’altitude.

Toutefois ces panaches de particules peuvent impacter les basses couches atmosphériques et la
qualité de l’air en surface. En effet, à l’Observatoire atmosphérique du SIRTA, près de Paris, des
mesures au sol (à 15 m) montrent une succession de pics de matière organique dans les particules
en suspension (figure 3) accentuée   autour du 10 juin et corrélée à un pic de carbone suie. Ce
polluant est un résidu de combustion incomplète, émis notamment lors des feux de forêt. Bien
qu’une faible signature optique nette ait été identifiée (coefficient d’Angström à 1.2) —
probablement en raison du “blanchiment” des aérosols pendant leur transport transatlantique —,
la concomitance d’un pic d’acétonitrile (composé organique volatil à longue durée de vie)
soutient une origine issue de la combustion de biomasse. L’analyse des rétro-trajectoires associés
aux mesures du 10 juin (figure 4) confirme l’origine potentielle outre-atlantique des particules.

Figure 3a : Evolution de la composition chimique de l’aérosol PM1 (Particules en suspension de taille
inférieur à 1 µm) et de l’acétonitrile

Figure 4 : Rétrotrajectoires de 10j finissantes au SIRTA autour du 10 juin 2025. (produit par ZeFir, à
partir du modèle HYSPLIT)

Par ailleurs, la plupart des stations de surface d’ICOS-FR notent sur la même période une
augmentation du CO, gaz traceur des combustions, avec des valeurs maximales observées le 10
juin, qui indiquent une augmentation de 50 à 200 ppb par rapport aux concentrations mesurées
avant cet épisode des feux canadiens (figure 5). C’est typiquement l’augmentation de
concentrations que l’on observe également dans les stations rurales européennes en réponse aux
pics de pollutions hivernaux. Il est intéressant de noter que les concentrations de CO2 en surface
présentent un minimum le 10 juin, concomitant au maximum de CO. A cette époque de l’année
les écosystèmes d’Amérique du Nord survolés par les masses d’air que nous retrouvons en France
le 10 juin représentent des zones d’absorption importante de CO2 du fait de la photosynthèse
printanière. Les flux de CO2 absorbés par la photosynthèse surpassent donc les émissions de CO2
par les feux canadiens, pour les zones survolées par les masses d’air de cet épisode. Les émissions
de CO ne sont de leur côté pas compensées par un mécanisme d’absorption par les écosystèmes
continentaux.    

Figure 5 : Evolution des concentrations de surface (gauche) et en colonnes totales (droite) en CO et
CO2 mesurées sur plusieurs sites en France et un site au Maroc du réseau ICOS-France

Les analyses se poursuivent et seront communiquées prochainement. 

Cet article a été écrit par les équipes d’ACTRIS-FR/IAGOS/ICOS-FR/AERIS

Voir l’article de l’INSU :

Mégas feux canadiens : les infrastructures de recherche œuvrent de concert
https://www.insu.cnrs.fr/fr/cnrsinfo/megas-feux-canadiens-les-infrastructures-de-recherche-
oeuvrent-de-concert
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Smoke plumes from North-American wildfires detected by ICOS stations in
Europe
26 June 2025

Since mid May and through June, wildfires have been raging in Canada and the USA. The plumes caused by the
fires have now reached Europe, as observed by ICOS Atmosphere stations spanning from South Europe to
Scandinavia.  

From 8 June 2025, with a peak on 10 June, ICOS Atmosphere stations detected the presence of smoke plumes from the
North American wildfires, indicated by a sharp increase, up to 200 ppb, in carbon monoxide (CO). The smoke plumes
were detected by ICOS stations spanning from the Mediterranean region to the southern Scandinavia.

Although higher levels of carbon dioxide (CO₂) are typically expected in a smoke plume, measurements instead showed
an overall decrease of CO₂, up to 20 ppm. 

“Interestingly, CO₂ shows a negative anomaly: air masses have also flown over areas active in photosynthetic carbon
uptake, offsetting the CO₂ emissions caused by fires,” explains Dr Michel Ramonet, Researcher at the ICOS Atmosphere
Thematic Centre.

ICOS stations in Europe observed increases in carbon monoxide (CO) and decreases in carbon dioxide
(CO₂) from the North American wildfires. Click on the play button to view the video. Video courtesy of

Michel Ramonet / ICOS Atmosphere Thematic Centre. 

 

Strong photosynthesis during the summer months appears to have helped reduce the negative impacts of fires. This
has previously been a observed by Dr Paolo Cristofanelli, Principal Investigator of the Monte Cimone Atmosphere station
in Italy, when studying the influence of wildfire emissions to carbon dioxide observed at the Mt. Cimone station. 

“A significant increase in CO₂ is observed at Mt. Cimone typically between October and April, when air masses influenced
by wildfire emissions from Europe reach the measurement site. This CO₂ signal is much less pronounced between May
and September. Although further investigation is needed, we suggest that the ability of vegetation to act as a sink for
atmospheric CO₂ may partially offset wildfire emissions during the transport of air masses toward the observation site",
Paolo Cristofanelli says. 

The Monte Cimone Atmosphere station in Italy is located at an elevation of over 2000 meters. 

Photosynthesis cannot, however, be regarded as a reliable offset for wildfire emissions. Previous research has shown that
droughts and extreme heat can reduce or even halt photosynthetic activity in vegetation, preventing them from
absorbing carbon from the atmosphere. The capacity of the European carbon sink is closely observed by ICOS stations. 

“Thanks to the uniquely dense network of stations and the ability to provide measurements within 24 hours, the ICOS
atmospheric network can measure the regional impacts of all kinds of events ranging from fires, droughts or even gas
pipe leaks”, Michel Ramonet says. 

 

 

Read more: 

Cristofanelli, P., Trisolino, P., Calzolari, F., Busetto, M., Calidonna, C. R., Amendola, S., ... & Putero, D. (2024). Influence
of wildfire emissions to carbon dioxide (CO2) observed at the Mt. Cimone station (Italy, 2165 m asl): A multi-year
investigation. Atmospheric Environment, 330, 120577. 
https://www.sciencedirect.com/science/article/pii/S1352231024002528

Harris, S. J., Schwietzke, S., France, J. L., Velandia Salinas, N., Meixus Fernandez, T., Randles, C., ... & Zhang, Y.
(2025). Methane emissions from the Nord Stream subsea pipeline leaks. Nature, 1-
7. https://www.nature.com/articles/s41586-024-08396-8

Ramonet, M., Ciais, P., Apadula, F., Bartyzel, J., Bastos, A., Bergamaschi, P., ... & Yver Kwok, C. (2020). The fingerprint
of the summer 2018 drought in Europe on ground-based atmospheric CO2 measurements. Philosophical Transactions
of the Royal Society B, 375(1810), 20190513. https://royalsocietypublishing.org/doi/10.1098/rstb.2019.0513
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Use case #2: Extreme events characterization

Hazardous events 
monitoring and impact 

mitigations

Eyjafjallajökull eruption 
observation over Payerne
• Daily report to VAAC 

• Database released 

• Modification processes over Europe

• Advanced experimental product for EWS à 
potential ingestion in operational systems
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Pappalardo et al., ACP, 2014

Papagiannopoulos et al., ACP, 2020



• 11 stations providing data in NRT to CAMS under CAMS21b project  (11/2023 – 09/2027)

• Although few measurements at just one site were assimilated, impacts are visible in the 
vertical profiles

Use case #3: NRT provision and assimilation

Model improvement through assimilation
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ACTRIS/EARLINET data automatically into CAMS evaluation 
system
• Goal: optimizing the system in terms of reduction 

of distance from the target for the aerosol 
profiling provision in CAMS

• A daily retrieval script at ECMWF obtains 
ACTRIS/EARLINET data by checking for new files

• All the past ACTRIS/EARLINET data ingested

• Interactions for improving the methods for the 
evaluation

• The data is catalogued into based on different 
properties:
o Raman or elastic-backscatter lidar

o Whether extinction is present as well as 
backscatter

o Wavelength of the lidar



Use case #4: Climatological investigation

Assessment of 
climatic models

Anomalies identification
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Use case #5: EarthCARE validation efforts
• ATMO ACCESS coordinated TNA 

involving stations, CARS and ARES

• Many correlative data collected and 
provided to EVDC

• Overpass coverage:
o 24 ACTRIS/EARLINET stations
o 1829 overpasses covered (47%)
o 957 with optical products (25%)

• Tools have been developed at ACTRIS-
ARES for centralized validation efforts

• Validation dataset:
o Standardized output
o Linked to the ACTRIS/EARLINET 

database
Papanikolaou et al. (2025), EarthCARE Science and Validation Workshop 2025. 1-5 
December 2025. Tokyo, Japan
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Case study: EarthCARE comparison with ground-based Raman 
retrievals at PANGEA-Antikythera

Vertical distribution 
and intensive 

parameters in good 
agreement

https://bitbucket.org/smas
on/ectools

https://github.com/NOA-
ReACT/DISC_Tools.git

Voudouri et al. (2026), ACTRIS Science Conference. 20-23 April 2026. Oslo, Norway

https://bitbucket.org/smason/ectools
https://bitbucket.org/smason/ectools
https://github.com/NOA-ReACT/DISC_Tools.git
https://github.com/NOA-ReACT/DISC_Tools.git
https://github.com/NOA-ReACT/DISC_Tools.git


Final remarks
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Ground-based aerosol remote sensing data provision from 
ACTRIS/EARLINET

ACTRIS 
ARES data 
products

ACTRIS 
ARES/EARLINET 

Data Portal

• All the ACTRIS ARES DC products are openly available

• All products are quality controlled

• Data provision in NRT; decreasing latency

• Contact: services@actris-ares.eu 

ACTRIS Data 
Portal

ACTRIS ARES 
REST-API

Optical products

All products
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Thank you!
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