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ACTRIS - ARES overview

ACTRIS

 Aerosol, Clouds
and Trace Gases
Research
Infrastructure

ARES DC


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

Data Centre leader & deputy
+ one representative from each one of the Data Centre Units

Data discovery, Aerosol

Virtual Access In-Situ Data REmote
and Centre Unit (In- Sensing Data
Services access Situ) Centre Unit

unit (DVAS) (ARES)

Interaction with

CLoUd remote Trace gas
sensing Data remote sensing
Centre Unit Data Centre

(CLU) Unit (GRES)

+ Governance (ACTRIS ERIC)
+ Head Office

coordination and
management

Atmospheric
Simulation
Chamber Data
Centre Unit
(ASC)

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

Centres

National Facilities

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

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

ACTRIS



ACTRIS data flow

(. ) (. ) (. ) (. ) (. )
National Topical Data Centre DVAS / Unit Users
Facilities (NFs) Centres (TCs) Units (ARES, portals & APIs . Researchers
» Stations « QA/QC CLU, etc.) - Data discovery « Modellers
(Observational « Calibration * Processing * Data & metadata * Satellite teams
Platforms) « Standards (e.g. .« QC access * Weather services
* Chambers SOP) . Harmonisation » Services « Policy makers
* Mobile platforms + Archiving * Industry users
N _/ \_ _/ N _/ \_ _/ \_ _/
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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/DOQIs)

FAIR compliance and CF conventions
Automated workflows = NRT data provision
Single access point ==

2 W n 1 ‘ o
|_| -—_l—-‘- | 0. nk

« ARES's mandate is to serve the ACTRIS aerosol remote sensing comunity, 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

Aerosol Remote Sensing

National Facilities

Provision of Data

CARS Central Facility

y

o=
QA test results &

£ ACTRIS — ARES Unit

Services provided:

Unique access point for aerosol remote sensing (meta)dataand -«
data products

Tools for data upload, visualization and handling

Quality Assurance / Quality Check

Long term sustainable archive

Data Versioning

Level O data Level 1 data
High/Low Resolution Total
Attenuated Backscatter and Volume
Depolarization Ratio time series

Fully Quality Assured Aerosol optical
and microphysical vertical profiles

Central data processing (SCC)

Training / Support

Traceability

Reprocessing

Links with DC Units, TCs, NFs

Link with international bodies for use of ARES data and services

Level 2 data Level 3 data

Statistical Analysis (e.g. seasonality,
annuality) of Aerosol Optical
Parameters
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Aerosol remote sensing scientific community
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ACTRIS ARES Standardization

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 = differences in laser sources,

telescopes, detection and acquisition systems

n, 10-12 June 2026

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



Data workflow and quality
controls




ARES Data Level Structure

Pre-processed signals
A High Resolution products

High quality profiles

Bucharest (44.45N, 26.03E, 93.0m asl) RALI
res @ 1064nm — 2012-07-11

Layering/Typing products
ACTRIS/EARLINET-AERONET combined data

Attitude [m]

Data products not
under direct ACTRIS

Multi-wavelength | R
- 7 responsibility from
e e.g. research
E ACTRIS data Level 3 activities, citizen

Aerosol backscatter coefficient [m-1 sr-1]

'

ACTRIS data level 1

alibrated and
ACTRIS data level 0 guality assured data

science, for which
ACTRIS offers
repository and
access.

Elaborated ACTRIS
data products

Approved and fully derived.by post-
guality controlled processing of ACTRIS

ACTRIS data product Level 0-1-2, and
or geophysical data from other

Time UT

sources. The data

i ini iable
BTG UL ith minimum level variapie ,
ative resolutioFr)w of quality control. Potential NRT ::): 2ot o
etadata necessary . release . .
or next level Potential NRT Level 3 climatogical
Established release

format and
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ACTRIS ARES Data Centre workflow

Data acquisition

ACTRIS
NFs

4 )

Lidar (depol,
Raman, ...)

\ /

Photometer

\ /

Manual,.......5

Automatic

>

Data processing Data curation

SCC s
database
CloudScreen -]—H CloudScreen | =—>
ELPP ']'\)f ELPP
HiRELPP .
— ']\)f] HiRELPP
— Jea .3 ELDA
N %
ELDEC ELIC
ELQUICK | ELDEC
Technical QC

Open data

ARES portal, DVAS
portal & API

4 )

Optical
products

ARES API

All products

Technical & Physical QC
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Quality Controls

The quality controls
applied are:

Centralized and automatic

Traceable and reproducible
(even if they cannot spot
everything)

Based on expertise on
working with data from
many stations

There are 3 types of QC procedures:
Basic/Technical (BQQ)

* 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 (MPQQ)

» consistency checks across multiple

products

ICAP 2026 Meeting. Bonn, 10-12 June 2026 13
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Data product levels

« Partially quality controlled (basic/technical QC applied)

* 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

* 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

ICAP 2026 Meeting. Bonn, 10-12 June 2026 14 ACTRIS



QC report example: b-file, level 1

<« - C 25 data.earlinet.org/earlinet/landingPage.zul?pkind=18&id=189104&ver=1

& QUALITY CONTROL REPORT

1© QUALITY CONTROL INFORMATION

Technical Quality Control
Check if file contains data
Check Coordinates Consistency

Check for Undefined Variables and Global Attributes

« < 1 /12 > »

Physical Quality Control

Checks for Negative Errors

Negative peaks

Check on AOD

Check on IB

Check on LidarRatio

Check on Volumedepolarization

Check on Particledepolarization

Check on Watervapormixingratio

Check on atmospheric_molecular_calculation_source

Check on old cirrus product

« < 2 /12 > »

Physical Quality Control
Check on SCC product type

Executed Execution Date Passed

v 08/11/2024 14:32:00 v
v 08/11/2024 14:32:00 v
v 08/11/2024 14:32:00 v

[1-10/11]

Executed Execution Date Passed

v 08/11/2024 14:32:00 4
v 08/11/2024 14:32:00 v
- 08/11/2024 14:32:00 -
v 08/11/2024 14:32:00 v
- 08/11/2024 14:32:00 -
v 08/11/2024 14:32:00 4
v 08/11/2024 14:32:00 v
v 08/11/2024 14:32:00 v
v 08/11/2024 14:32:00 v
v 08/11/2024 14:32:00 v

[11-11/11]

Executed Execution Date Passed
v 08/11/2024 14:32:00 x

ICAP 2026 Meeting. Bonn, 10-12 June 2026

Quality Control procedure: EARLINET Quality Control V3.0 - Partially Passed

This product was checked with the latest version of the Quality Control procedure
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QC report example: e-file, level 2

« - C 25 data.earlinet.org/earlinet/landingPage.zul?pkind=18&id=1050368wver=1

& QUALITY CONTROL REPORT

Technical Quality Control Executed Execution Date Passed
Check if file contains data v 28/04/2021 10:58:00 v
Check Coordinates Consistency v 28/04/2021 10:58:00 v
Check for Undefined Variables and Global Attributes v 28/04/2021 10:58:00 v
« < 1 /12 > » [1-10/11]
Physical Quality Control Executed Execution Date Passed
Checks for Negative Errors v 28/04/2021 10:58:00 v
Negative peaks v 28/04/2021 10:58:00 v
Check on AOD v 28/04/2021 10:58:00 v
Check on IB - 28/04/2021 10:58:00 -
Check on LidarRatio v 28/04/2021 10:58:00 v
Check on Volumedepolarization v 28/04/2021 10:58:00 v
Check on Particledepolarization v 28/04/2021 10:58:00 v
Check on Watervapormixingratio v 28/04/2021 10:58:00 4
Check on atmospheric_molecular_calculation_source v 28/04/2021 10:58:00 v
Check on old cirrus product v 28/04/2021 10:58:00 v
« < 2 /12 > » [11-11/711]
Physical Quality Control Executed Execution Date Passed
Check on SCC product type v 28/04/2021 10:58:00 v

ICAP 2026 Meeting. Bonn, 10-12 June 2026

1© QUALITY CONTROL INFORMATION

Quality Control procedure: EARLINET Quality Control V3.0 - Fully Passed

This product was checked with the latest version of the Quality Control procedure
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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:

= Mostdatain NRT (<72 h)

» Increasing datain RRT (<3 h)
ICAP 2026 Meeting. Bonn, 10-12 June 2026
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Data availability and timeliness

Data availability in the ACTRIS/EARLINET database

Thousands
(e0)
o
o

Number of files
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Number of optical products
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Data products available in the ACTRIS/EARLINET database

SCC products: Additional products:
 Profiles of aerosol optical properties / ELDA* « Combination with sun photometer data:
 CloudScreen * GARRLIC (combined lidar-photometer algorithm

for retrieving aerosol properties and profiles)

« ELPP (pre-processed data, low resolution) _
« Aerosol typing products:

» HIRAC (HIgh Resolution Aerosol Classification)
« ELIC (pre-processed data, calibrated, low & high - MAC (Mahalanobis aerosol classification)**

resolution) « HETEAC-flex (Harmonized European Typing of
Aerosol Categories - flexible)**

« HIiRELPP (pre-processed data, high resolution)

« ELDEC (calibration products)
 Aerosol layering products:

Additional information & documentation * LTOOL (automatic layer detection)**

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

ICAP 2026 Meeting. Bonn, 10-12 June 2026 20 ACTRIS


https://earlinet.eu/our-knowledge/access-to-data/

Additional ARES products (not in database/API)

Level 3 climatological products

Home AboutUs Aviation Early Warning Wildfire Contact

o Long-term, harmonised datasets derived from multiple

observations for trend and climate studies

Tailored products and campaigns (e.g. Eyjafjallajokull volcanic
cloud over Europe observed by EARLINET)

Altitude [km asl]

o Custom datasets generated for specific events or field campaigns,

addressing targeted scientific or operational needs

Early Warning for Aviation

Altitude [km asl]

o Near-real-time products supporting detection and monitoring of
hazardous aerosol layers (e.g. volcanic ash) for aviation safety

Quicklooks interface

=] Most Recent Available Graphic (LIM)

Early Warning for Aviation: Limassol, Cyprus
lim_202606100100_202606100200_202606101im0100_ewa_v5.2.11

—_
(=]

<]

o

Coarse particle backscatter [m~! sr=1] le-5

-
o

w

09:00 01:10 01:20 01:30 01:40 01:50 02:00
Time UTC [HH:MM] 2026-Jun-10

o Web-based visualisation tool providing rapid previews of
measurements and products for quick inspection and quality check

ICAP 2026 Meeting. Bonn, 10-12 June 2026
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Select the date to view the aviation early warning data:

Aviation Early Warning — 10/06/2026

Aviation Early Warning — 09/06/2026

ACTRIS


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/

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 2024-07-16 21:19-21:34 UTC

4.5

T T
AE (355-532)
AEB (532-1064)

= AEa (355-532) 1

« Derived from (multi-wavelength) (Raman) lidar  «°
measurements i

« Extensive properties (aerosol quantity):

o aerosol backscatter coefficient

Altitude [km]

o aerosol extinction coefficient (Raman lidar LS
systems, nighttime) rot
. . 05-
* Intensive properties (aerosol type): e L | | | e
00(.)000 0.001 0.002 0.00 0.05 0.10 0.150.0 0.2 04 0 50 100 -2 0 2 4
B [km~1 sr1] a [km~1] PLDR LR [sr] AE

o lidar ratio (extinction-to-backscatter ratio)
o particle linear depolarization ratio (aerosol type indicator)

o Angstrém exponent
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Multi-wavelength optical products (ELDAmMwI)

( ) (" ) ( )
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Currently data file are single all available aerosol optical : ,
: ) Multiwavelength product will
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L ) : allow for more robust aerosol
backscatter/extinction, single vertical-temporal lavering and tvping oroducts
wavelength) resolution currently available yering ypIng p
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GARRLIC: Generalized Aerosol Retrieval from Radiometer
and Lidar Combined data

« 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, re, ...
« Dedicated visualization tool Mini MPL MF Lille — 2018-05-14 16h37

BASIC-EVO Klett AOD 0.190 S 49.2 sr SI 1.09

» Scientific developments: e
 Univ. Lille/CNRS-LOA: http://www-loa.univ-lille.fr L — e

» GRASP-OPEN: https://www.grasp-open.com
« Data available since January 2021:

« 20 stations
« 6.4k products available

AERONET VSD - SZA : 72.0

Sun-photometer :
AOD
Total spectral radiances at 440, 670,
870 and 1020 nm and multiple angles

ACTRIS/
EARLINET
database

LIDAR:

Altitude resolved attenuated
backscatter at 355, 532, 1064 nm

GRASP/GARRLIC
Run and stored in
AERIS ICARE

75 100 125
mass concentration (ug/m3)

@OPEN AcTRrIS
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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/

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

ICAP 2026 Meeting. Bonn, 10-12 June 2026

# stations
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# products

HIRAC 01/2024 19 31830
MAC 01/2024 22 17077
HETEAC-flex | 06/2026 7 321
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Aerosol typing products

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

ICAP 2026 Meeting. Bonn, 10-12 June 2026

MAC: Mahalanobis aerosol classification

« 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

e ACTRIS



Aerosol typing products

HETEAC-flex: Harmonized European Typing
of Aerosol Categories - flexible

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

ICAP 2026 Meeting. Bonn, 10-12 June 2026
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Typing example: BELLA campaign at CIAO (Spring 2024)

532 nm Attenuated backscatter coefficient, [Mm"1 sr‘l]

—_ —
(o] o NS}
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Aerosol classification
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Time UTC [HH:MM] 2024-Apr-30
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spher. aspher.

No Small Large Mixt. Large

Type

Clean

Altitude [km agl]

Altitude [km agl]
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Dust Dust mixtures Pollution Marine Not typed

532 nm Vplume; dgpolarization ratio, [unitless]

0.4

0.3

0.2

0.1

06 00 12: 00 18 00 Apr 29 06 00 12: OO 18 00 Apr 30 06 00 12: OO 18: OO 0.0
Time UTC [HH:MM] 2024-Apr-30

532 nm Volume d olarlzatlon ratlo [unltl ss] 0.4

HETEAC flex

06:00 12:00 18:00 Apr-29 06:00 12:00 18:00 Apr-30 06:00 12:00 18:00
Time UTC [HH:MM] 2024-Apr-30
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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

ICAP 2026 Meeting. Bonn, 10-12 June 2026
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High resolution SCC product: Potenza Elevation: 760.0 m
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https://pypi.org/project/ltool/

Level 3 climatological datasets

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.
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Level 3 climatological dataset: Bucharest example

Normal Month Normal Season Annual Average
Extinction @355nm Lidar ratio in layer @355 nm Backscatter @532 nm

12000
Normal Mont % Normai season - Lidar ratio in aerosol layer

I‘ - - - 10000

000

I I||"|Il. I‘ | ‘lll II‘II“II TR
[sr)

- - _ Uidar Ratio @355 am
2 4 5 8 10 12

Annual Averages - Aerosol Backscatter Coeffic
h Averages - Aerosol Extinction Coefficient @355am [m1)

Month of the year

O Typical increase in intensity and height I Large variability in number of
during summer detected layers (due to SNR and

O Less pronounced in Continental Europe  atmospheric situations) . e AR wikere e ammees) fe
0 Significantly higher close to the ground - Ex.treme low number of cases in e
in LEl and INO Winter ) Different

0 Anomaly at GRA in February (dust?) J pdf wider in Autumn
- multi-peak distribution in Summer

) Over the year decreasing in low
altitude backscatter values and in

speeds and intensity
decrease
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Traceability: PIDs and DOls

ttttttttt

PID and DOI are associated to each
product/collection for full traceability:

[ ]
« PID for small granularity
« DOI for larger datasets
First ARES DOl release:
. . . . o
« 2000-2019 climatological DOls release: collection
SRe;
R 392 Works
WWWWW Publication Year Work Types ® Licenses ®
Dataset 89% CC-BY-4.0 100%
M Other M Collection M Dataset 7 W ccBY-40 ‘cc-PDDC 7
[ ]
ACTRIS-EARLINET 2025 aerosol optical property profiles
Lucia Mona, Claudio Dema, Giuseppe D'Amico, Ina Mattis, Pilar Guma-Claramunt, Ermann Ripepi, Vito Salvia, Michele Volini &
ACTRIS ARES Data Centre
Version 1 of Collection published 2025 in ACTRIS-ARES Data Portal
ACTRIS-EARLINET 2025 aerosol optical property profiles. This dataset collects all the aerosol optical property profiles collected
in 2025 at aerosol remote sensing stations. This dataset is incremental: data collected in 2025 are added as soon as a new
observation is collected in 2025 and added to the ACTRIS/EARLINET database.
DOl registered August 22, 2025 via DataCite.
Collection Earth and related environmental sciences English
@ https://doi.org/10.57837/actris-ares/hj8h-qk42 32

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"

ACTRIS


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




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 Other data portals:

A e « Early Warning for Aviation: https://tools.actris-

ares.eu/aviation-early-warning/

Q DATA SEARCH

SEARCH DATA

jo,

Date Minimum (YYYY-MM- Date Maximum (YYYY- Daytime Minimum Daytime Maximum
DD) MM-DD) ~ ~ . .
v v L] L]
2026-02-23 ] 2026-03-02 ] C SCC. httDS.//SCC.” | Iaa.Cnr.lt/
L

= DATASETS Stations Emission Wavelengths File Types Levels
H—
H— - - - -

» Quicklooks interface: https://quicklooks.actris-

Q SEARCH | ares.eu
ACTRIS-EARLINET Data Portal K o IR . rr— e D Y O

ACTRIS / EARLINET Quickook Inerf ey

® ADVANCED SEARCH

QUICKLOOKS

< = quicklooks.actris-ares.eu W W A A o+

Antikythera, GR - aky X H 2026-05-11 (+1) X E[ SHOW QUICKLOOKS

Visualisation

9
% BACKSCATTER ¥ PARTICLE DEPOLARIZATION ¥ VOLUME DEPOLARIZATION Cloudmask 355 - Tot_Att_Backscatter 532- Tot Att_Backscatter CACIELIDERLE s A FIRITE S
time range, type and wavelength for
532 - Vol_Lin_Dep_Ratio Al every station
BACKSCATTER PROFILE = PARTICLE = VOLUME DEPOLARIZATION = s
POT 2024-04-29 11:35 DEPOLARIZATION PROFILE PROFILE POT 2024-04-29 — T ——— :
e POT 2024-04-29 11:35 11:35 UTC g | 204 - - . - - t Lille
Aerosol Particle Backscatter Coefficient uUTC Volume Depolarization 9 ° I/_\It::nsu_aolzsl!:ckscaner
Particle Depolarization ‘Qo ‘E 1064
10000 m 10000 m ° o ¢ -
10000 m °
ENT
((((( )
7500 m 7500 m %o
7500 m M
3
v @ 2
E 2 E |
K 2 £ :
< 5000m g < 5000m . ono
5000 m PollyXT-FMI2
Attenuated Backscatter
1064
2500 m 2500 m 2500 m o] : :
18:00 19:00 20:00
Time UT m
-0.00 0 0.000... 0.000... 0. -0.2 0 0.2 04 06 -0.1 0 0.1 02 03 _— i
Backscatter [1/m*sr] Particle Depolarization Volume Depolarization 35 Quicklook start time 2026-05-27

Backscatter_532 11:35 Particle Depolarization_532 11:35 Volume Depolarization_532 11:35 L


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/

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

Select a

[ Base URL: /api/services,
apilservicos/restapi/swagger.json

method

Swagger lapilservices/restapi/swagger.json

ACTRIS-EARLINET @

/restapi/ ]

m /products/downloads Method to download a zip containing products

N

Parameters

kind
array[string]
(query)

fromDate
string
(query)

toDate

Enter i
parameters

stations
string
(query)

Execute

Responses

Request URL

Download
(curl/URL/click)

Server response

200

Cancel

Description

OPTICAL
GARRLIC
HIRAC
MAC

The format is: yyyy-MM-dd

2026-01-01

The format is: yyyy-MM-dd

2026-02-01

Stations: (es: POT, PUT)

POT

Response content type [ application/octet-stream e ]

u/api/services/restapi/products/downloads?k PTICAL&fromDat
tet-stream’

ctris-ares.eu/api/services/restapi/products/downloads? PTICAL&fromDate=2026-01-01&to-

0l&stations=POT

Code Details

Response body
Download file

36

€« C % apleclis-ares.eu/api/swagyer-ul/#

Japi/services/restapi/swagger.json Explore

ACTRIS-EARLINET @

[ B350 URL: /api/servicos/rostapi/ |
UsencesestapiswIger |

ACTRIS-EARLINET REST API

g0

default ~
=N /datasets/id/{id} v
/datasets/id/{id}/downloads v
/datasets/pid/{pid} v
/datasets/pid/{pid}/downloads v
m /download/stats Method to retrieve download statistics. v
/emissionwavelengths v
/filetypes v
/levels v
/opticalproducts v
m /opticalproducts/downloads v
m /opticalproducts/filename/{filename} v
/opticalproducts/filename/{filename}/downloads v
m /opticalproducts/id/{id} v
/opticalproducts/id/{id}/downloads v
m /opticalproducts/id/{id}/previousversions v
/opticalproducts/id/{id}/previousversions/downloads v
m /opticalproducts/id/{id}/previousversions/{versionid} v
/opticalproducts/id/{id}/previousversions/{versionid}/downloads v
/products/downloads Method to download & zip containing products v
/products/downloadsGarrlic Method to download a 7 containng EIPP pradicts v
/products/metadata/{kind} Method to retneve metadata for a specific product v

ACTRIS


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/

ACTRIS data portal, API* and VRE

ACTRIS VRE

https://data.actris.eu/search

€ 5 C % dataactriseu/search * &0

item(s)
VRE &
==

©Help £ Large Data Extract
——

Number of data objects matching your search:
165115

+

Variable matrix @

Search or select one or more items

Facility types @
sverigd
« | observation platform, fixed ()
Variables @

| aerosol particle backscatter coefficient

o a
X Vepaina
Object of interest @ g
by
P ——— 9. L8

ACTRIS National Facility - In Progress @ s
Select options - e

Leaflet | Map data © OpenSireethiap contributors.

Other Facilities @

Select options
W Facilities @
I ACTRIS National Facility - In Progress @
Countries

Search or select one or more items
Timeliness @

Search or select one or more items

Start date

dd/mm/yyyy =]
End date

dd/mm/yyyy =]

*API currently in development

€ > C 2% actrisvre.niluno/user/pilar.gumaclaramunt/lab/workspaces/auto-S/tree/actris-jupyter-hub/%20%20%20Search%20and%2... % &} @ @

[ Filter files by name Q

M® / actris-jupyter-hub / Search and access /

Name - Modified

W static last yr.

[W] Search with ACTRIS ... 4 min. ago

* [W] Search with ACTRIS ... 4 min. ago
[ Explore ACTRIS Nati... 4min. ago

W] Access ACTRIS In-Sit... 4 min. ago

W] Access ACTRIS Clou... 4 min. ago

Access ACTRIS Aero... last yr.

W] Access ACTRIS Aero. 51sec.ago
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File Edit View Run Kernel Tabs Settings Help

& Launcher

B + X
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X | [A Access ACTRIS Aerosol Remex | +

D [ » m C » Markdown v Notebook [ # Python 3 (ipykernel) O =

ACTRISDC

Access ACTRIS Aerosol Remote ﬁg mTMRIhS
Sensing data

The goal of this notebook is to provide guide on how to access aerosol renfjte gensipg data. ¢ §

Let's get started!

Import libraries

from pathlib import Path
import datetime

# Library for working with netCDF files
import xarray as xr

# Libraries for working with JSON files, making HTTP requests, and handling file
import requests

import netCDF4

import numpy as np

# Library for plotting data
import matplotlib.pyplot as plt

# Library for working with zip files
import zipfile

from ipywidgets import IntProgress
from IPython.display import display
4 >

Download

We're going to use ARES REST AP to search and download netCDF4 files. For more information,
see https://data.earlinet.org/api/swagger-ui/#.

Let's download an optical product from Potenza in 2024. This product contains aerosol optical
properties, like aerosol particle backscatter coefficient, aerosol particle light extinction
coefficient, aerosol particle light extinction-to-backscatter ratio, and aerosol particle light
backscatter linear depolarization ratio.

-

& Launcher X | [ Access ACTRIS Aerosol Remex | +

B + XD [OB » = C » Makdownv Notebook [7 & Python 3 (ipykernel) O =
plt.legend() N
plt.ylabel (*Altitude (m asl)')
plt.xlabel('Aerosol Particle Light Extinction Coefficient (1/m)')
plt.xlin(-6.0003,0.0002)
plt.title('Aerosol Particle Light Extinction Coefficient @532nm at Potenza, Ttaly
plt. show()
< »

eroso Parici Ligh Extincton Coeffcent @5320m atFotenza, ey t 2026.04:28 2016 £ 2024.04:28 2111 UTC

# Choosing the variables we want to plot from “Data variables"

backscatter ds = ds_bsc.backscatter

backscatter ds = backscatter ds.fillna(e)

altitude ds = ds_bsc.altitude

# Plotting the data

plt.figure(figsize=(15, 5))

plt.plot(backscatter ds[0](0][:], altitude ds(:], label='Aerosol Particle Backsc

plt. legend()

plt.ylabel (‘Altitude (m asl)')

plt.xlabel('Aerosol Particle Backscatter Coefficient (1/(m*sr))')
plt.xlin(-6.0000001,6.080003)

plt. title('Aerosol Particle Backscatter Coefficient @532nm at Potenza, Italy at :
plt.show()

< »

H

# Choosing the variables we want to plot from "Data variables"
lidarratio_ ds = ds_ext.lidarratio

lidarratio_ds = lidarratio_ds.fillna(0)

altitude ds = ds_ext.altitude

# Plotting the data
plt. figure(figsize=(15, 5))
plt.plot(lidarratio ds[@](0](:], altitude dsi:], label='Aerosol Particle Light E

plt.legend()

plt.ylabel("Altitude (m asl)')

plt.xlabel('Aerosol Particle Light Extinction-to-Backscatter Ratio (1/sr)')

plt.xlin(-600,600)

plt.title('Aerosol Particle Light Extinction-to-Backscatter Ratio @32nm at Poter

plt.show()

« >
 Raio @532nm at Potenza ey o 2024.04.26 20-16 : 20240428 21:11 UTC.



https://data.actris.eu/vre
https://data.actris.eu/search

Use cases




Use case #1: Canadian Fire Summer 2025 <™

Different observed variables show the presence of biomass burning emissions

Fixed_Lidar_Raymetrics_L1 Potenza 0532fcat - Quicklook - No Smoothing
On 05.06.2025 from 20:22:58 to 00:05:55 UTC, ~ 3.5° off-zenith

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 AerOSOl Classification- Potenza Italy
oF 200 ing _pot B 6052118 202506052214 v
: 175 — Large
E 15: 1_502: aspherical
§ 1_25§ E Mixture
E @ o]
§ — e e R e ! °°§ g Large
3 = Smoke o —— = 0.75 % =) spherical
g 0.50 i'J’ % F Small
o 3 =]
Desert dust 0 | B No
——— " " 0.00 2‘ lType
mg;p ”&‘I‘QQ "&'l?)g ﬁl'eg "0"‘%0 m“’l'@ 'f)'l?)g QQ‘I'QQ  Clean
fime e 03120 21:30 21:40 21:50 22:00 22:10
Time UTC [HH:MM 2025-Jun-05
The European atmospheric Rls captured the Flumes ime UTC | ] J
emitted from Canadian fires and thenKartlaI
transported over Europe (i.e. ACTRIS, IAGOS, ICOS). Tools:

Wildfir,

ACTRIS Tracks

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

(S

Canadian Wildfire 1AGG
Smoke Reaching
Europe

Smoke plumes from North-American wildfires detected by ICOS stations in
Europe

ICOoS|E

Mixing process investigation

Of interest for air quality, health and ecosystems

Since May 2025, wildfires
occurring in Canada have
emitted a humongous
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https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://iriscc.d4science.org/group/wildfires_in-europe
https://tool.actris-ares.eu/wildfire
https://tool.actris-ares.eu/wildfire
https://tool.actris-ares.eu/wildfire
https://tool.actris-ares.eu/wildfire
https://tool.actris-ares.eu/wildfire
https://tool.actris-ares.eu/wildfire
https://tool.actris-ares.eu/wildfire
https://tool.actris-ares.eu/wildfire
https://tool.actris-ares.eu/wildfire
https://tool.actris-ares.eu/wildfire
https://actris.eu/news-events/news/actris-tracks-canadian-wildfire-smoke-reaching-europe

Use case #2: Extreme events characterization

Eyjafjallajokull eruption
observation over Payerne

« Daily report to VAAC
« Database released
» Modification processes over Europe

» Advanced experimental product for EWS >
potential ingestion in operational systems

12:00

Pappalardo et al., ACP, 2014

Early Warning for Aviation: Dushanbe, Tajikistan, Tajikistan
dus 202606101000 202606101100 20260610dus1000 ewa v5.2.11

Aviation alert 7 10 High
. 8 alert
B Y UCUVOCRIE OE, e g Nediun
63_ ] g5 St
L | B No
_ - = , , , , , oo Hazardous events
4l 4 't Medium |:> C ticle backscatter [m~1 sr—1] - i i i
: ; e fmeepetithedesin pUSTLde monitoring and impact
i i glo - . e ] e, °
2F : : mitigations
F - 0.5
Co 1 v v v o by oy by by LOW _QSJ 5
07:30  09:00 10:30 12:00 =
Time TITC < . . . . . 1o
1%:00 10:10 10:20 10:30 10:40 10:50 11:00
. Time UTC [HH:MM] 2026-Jun-10
Papagiannopoulos et al., ACP,. 2020
pagiannop ACTRIS
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Use case #3: NRT provision and assimilation

E| oo (ooqni% L ECMWF

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

NOAA HYSPLIT MODEL

Backward trajectories ending at 1100 UTC 26 Oct20 | A q A Ad AAm A ARCAd AAamd aid oy
GDAS MeteoroiogicalData 2020102600-2020102612(12) Anstyas doparurs (-3 (nG)
] i ~d ]l Y EARLINET LIDAR Euro pe Background depanure (o-b} (hk35}
Tito(PZ) (40.60N, 15.72E, 760.0m asl) MUSA " all AODL TEST
BCS @ 1064nm 26/10/2020, 10:13:08—13:45:55 UT S
— ¢ —— - nobsex
z STD.DEV P MEAN
2 50 0 — 50
M 10-] 0 10
© 20— Q - 20
* — 20— a — 20
8 E 50— 0 - s
5
13 = 70— Q — 70
= = 100+ 120 100
2 Q 150— 452 150
- 5 20 306 - 200
o =
5 eh % 250— 268 - 250
g F o ¥ 40 - 200
-] 2 = 400 388 I 400
el - -
h% O sw 472 500
H 700 465 / o
A . i . 850 280 |- 850
b ®oze 12 Bione® 2 %0a® 1 ®00e° 2 %000 " 2 1000 T T T T 1 LU S U B T T 1 1000
= o0 ton: 1SS 1O 2T Qo8 UTC 2020 0 10 20 30 40 50 40 32 24 6 B 0 B 16 24 32 40
Trajes ion: B; /al Duration: 120 hrs
Vertic ion Calculation Method: Model Vertical Velocty
Meteorology: 0000Z 22 Oct 2020 - GDAS1
°

10116 10:38 10:59 11:20 11:41 12:03 12:24 12:45 13:06 13:28
Time UT

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

Model improvement through assimilation
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ACTRIS/EARLINET data automatlcally 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 ECMWEF 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

ICAP 2026 Meeting. Bonn, 10-12 June 2026 42
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Use case #4: Climatological investigation

Altitude asl [m]

Normal Month Averages
Aerosol Extinction Coefficient @ 355 nm [m-1]
ACTRIS/EARLINET Potenza-IT

Assessment of

climatic models

ICAP 2026 Meeting. Bonn, 10-12 June 2026
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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

Distance Categories per Stati
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August 12, 2024, to July 9, 2025
311 measurements

* Day: 144 measurements (46.30%)
* Night: 167 measurements (53.70%)

Day/Night Distribution per Station

:5 ‘
g ‘

Time Categories per Station
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* <5km:

23 measurements (7.40%)

* 5-20 km:

30 measurements (9.65%)

* 20-50 km:

90 measurements (28.94%)

..!I - 50-100 km:

* e 168 measurements (54.02%)

ing
uuuuuuuuu

During Overpass: 205
measurements (65.92%)

1 to 30 min before/after: 51
measurements (16.40%)

31 minto 1.0 h before/after: 35
measurements (11.25%)

1 hto 1.5 h before/after: 20
measurements (6.43%)

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 earth

retrievals at PANGEA-Antikythera

EarthCARE A-EBD(BA) & A-TC(BA) Comparison at 06-03-2025 00:02:29 UTC with
Antikythera Ground Station L2 Raman Retrieval at 06_03_2025 0029 UTC

ATL-EBD particle backscatter - low res

ATL-EBD lidar ratio

Antikythera range.cor.signal

Antikythera vol.depol.ratio
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ATL-EBD linear depolarization ratio
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ATL-TC Target Classification - low res

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

ICAP 2026 Meeting. Bonn, 10-12 June 2026
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e https://bitbucket.org/smas
on/ectools
ety Stotes https://github.com/NOA-
ReACT/DISC Tools.git

i Vertical distribution
o and intensive

parameters in good
agreement
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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




Ground-based aerosol remote sensing data provision from
ACTRIS/EARLINET
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Contact; services@actris-ares.eu
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