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WP4Structure

Objective 1 Integration and harmonizationwithin the Italian Network of
EnvironmentRIs

Objective2 Pilotserviceon Aerosoltypesandsources

Objective3 Pilot serviceon PlanetaryBoundaryLayerheight and its impact
on aerosolandtracegasesconcentrationat ground

Objective4 Pilot service on impact of
naturalandanthropogenicfireson atmosphericcomposition
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OBJ1: Integration Harmonization ςMain achievements

ÇDeployingtransςRIinstrumentsat the different sites(madeeasierthanksto TNA)

ÇReinforcingthe observationalcapabilityat RIlocationsandbeyond

ÇBuildingand empoweringthe digital resourcescollection& provisionin atmospheric
domain

ÇBuildingup a Nationalcommunitystrengtheningcooperationandcollaboration

üMutual use of resourcesavailablein the Nationalcommunity for progressing
on science

üMutual supportbasedon specificexpertise
üTraining activities (organized in WP3) saw the involvement of groups as

lecturersandasattendees
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OBJ1: Integration Harmonization ςAn example 

Å Aethalometer for black carbon concentration, including 

biomass burning (BB) fraction

Å FMPS Fast Mobility particle Spectrometer 5.6 to 5600

nm range with high time resolution (1 Hz) (customized for 

airborne use)
Å APS - aerosol particle sizer 0.5 to 20 um (customized for 

airborne use)

Å Nephelometer for scattering and backscattering 

coefficient at three wavelengths

Å Dust monitor 0.15-40 um (customized for airborne use)
Å CPC CEN (customized for airborne use)

Å Airborne Meteorological System (airborne use)

Å Airborne isokinetic aerosol inlet (airborne use)

Å Other possible inlets

Piper Seneca III owned by OGS
Ç Instrumentsfor airbornemeasurementsof aerosol

Theperfect link between different gbsites

Piper SENECA III 
specifications

Cruise speed 188 kts
Stall Speed 61 kts
Gross weight 2165 kg
Empty weight 1457 kg
Range 870 nmi
Service Ceiling25000 ft
Seats 6

EASA certification procedure started see Di Liberto  шShort oral
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Atmospheric Variables

Vertical profiles of:
ü Particle backscatter coefficient and depolarization 

ratio from aerosols and clouds
ü Particle extinction coefficient from aerosols and 

clouds
ü Aerosol fluorescence

Development of Lidar observation capabilities at AAOT(WP4.6) and Gaia Blu (WP5.16) for regular
monitoring of relevant atmospheric and marine variables and for innovative air-sea interaction
studies

GAIA BLU

Interconnections among marine 
ecosystems, aerosols, and clouds

OBJ1: Integration Harmonization ςExtra Domain

First measurements 
during ITINERIS-EYES campaign

see Giuliano + OrganelliшShort oral
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In ITINERIS4 sites in Italy have been
equippedwith PicarroG2201-I for isotopic
measurementsofʵцш/ς/Iјandʵцш/ς/hі:

OBJ1: Integration Harmonization ςNational Level

An unprecedent network over Europe for such measurements which are of interest 
for emission sources identification: Italy is in a leading position in this  study field

The Role of Isotopic Analysis in Atmospheric Research

Identifying Emission Sources

Studying Carbon Exchange between 

Atmosphere, Biosphere and Oceans 

Improving Climate Models for Source 

Apportionment and Greenhouse Gas 

Inventories

Cimone

Potenza

Lamezia

Lampedusa

Measurements extra RIs 

ITINERIS TNA useful for gathering expertiseon the 
topic for researchers and PhD students

see Zaccardo шShort oral
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OBJ1: Integration Harmonization ςNational Level
In ITINERIS,the capabilityof the chemicalanalysisfor particulate collectedon filters has
beensignificantlyenhancedfor 3 sitesin Italy:

Venezia

Potenza

Lecce

These are not mandatory for ACTRIS 

Different ACTRIS sites are going to offer this as a service for the whole community (even 
Italian sites under currently submitted proposals)

Italy with wide resource capability (instruments + ITINERIS res & tech) coupled with PIXE lab 
in INFN Florence has a unique set up of resources in this field

Potentially of interest for Air Quality management agencies.

Xact
ICP-OS
ICP-MS
Gas Chrom./Mass Spectr.
Ion Chromatography
OC/EC 
ED-XRF
TC-Ñ ии

see Cardelicchio + De Luca шShort oral
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WP4Structure

Objective 1 Integration and harmonizationwithin the Italian Network of
EnvironmentRIs

Objective2 Pilotserviceon Aerosoltypesandsources

Objective3 Pilot serviceon PlanetaryBoundaryLayerheight and its impact
on aerosolandtracegasesconcentrationat ground

Objective4 Pilot service on impact
of naturalandanthropogenicfireson atmosphericcomposition
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Obj2ςAerosol typing and sources

see PapagiannopoulosшShort oral

2 aerosol typing algorithms (HETEAC-Flex, MAC) 
have been translated into python and fine-tuned 
to accept ACTRIS-like lidar data

1 high-temporal-resolution aerosol typing (HiRAC)
methodology has been developed for ACTRIS lidar 
data

A dedicated serverhosts the abovementioned 
algorithms and their output with the goal to become 
the centrepiece of this task

An ITINERIS dataset of pure dust vertical profileshas 
been created using aerosol lidar measurements 
provided by the ACTRIS lidar stations in Italy

HiRACis produced in near-
real-time since June 2025

HiRACand MAC outputs are 
available for the BELLA 
campaign @CNR-IMAA

HiRAC
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Impacts
New data provided to CAMS through the link of specific provision contract 

@CNR-IMAA

Post processing server set up @CNR-IMAA unit thanks to ITINERIS  allowing new products 
developments as experimental and potentially connected to ACTRIS DC

Dust profile and more in general the aerosol source identification has a direct impact for 
the new air quality regulation

Obj2ςAerosol typing and sources

Dust profiles dataset used into

see La Penna  шShort oral
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Sourceapportionment of PM10,
PM2.5, and oxidative potential
multi-site (different typologies)
by means of PMF5 receptor
model.

Source apportionment using
particle number size
distributions, eBC and NO-NO2

measurements at hourly
resolution

Obj2ςAerosol sources- source apportionment (I)

Results presented at EGU2025 and EAC2025, full 
paper in preparation

All 
datasets 
will be on 
ITINERIS 

Hub
Traffic Aged

17%

Biomass Burning 12%

Secondary & 
Biomass Burning, 

31%

Dust &
Sea spray

17%

Local & 
transported dust 

20%

Traffic Fresh
2%

Nucleation
1%

Poti et al., 2025

2-year analysis - Lecce
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Obj2ςAerosol sources- source apportionment (II)

2015-2022
EC trend -4.3%/year

Using online measurements for
apportionment of carbonaceous
aerosol.

Long-term trend of elemental
carbonat ECOObservatory Ongoing

Source apportionment based on 
online chemical composition with:
Å TOF-ACSM
Å ED-XRF (Xact)
Å TCA (total carbon analyser)

Merico et al., Atm. Poll., 2025

Cesari et al., Atm., 2025

see Cesari + De Luca  шShort oral
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Obj2ςAerosol typing and sources

see Vernocchi шShort oral



Annual meeting ς Rome ς 25-26/09/2025 14

Obj2ςAerosol typing and sources

ITINERIS campaigns and accesses to ChAMBRe

MICRObialadaptationsand Antimicrobial ResistanceGenesin the ocean-atmOspherecontinuum -
MICROARGO

BioaerosolsΩEvaluationAndMachine-learningςBEAM

Toxicologicalhazardassessmentof combustionemissionunder different agingprocessesby direct
exposureof lungin vitro modelsat the air liquid interface- Tox-CEAPs

Characterizationof AerosolsEmittedby the Burningof TextileWastein Atacamaandtheir Relevance
to Air Quality- ATEXAQ

SinglescatteringalbedoandasymmetryPARameterretrievalby photometricAnalysisof atmospheric
aerosoldepositedon filters - SPARA

Degradationof Benzothiazoles: FromUrbanto PolarAtmosphereConditions- UPAC-BTH

Calibrationat varyingrelativehumidityof the ACSMςCINEMA

Dataset will be published on the ITINERIShub.
see Vernocchi шShort oral
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WP4Structure

Objective 1 Integration and harmonizationwithin the Italian Network of
EnvironmentRIs

Objective2 Pilotserviceon Aerosoltypesandsources

Objective3 Pilot serviceon PlanetaryBoundaryLayerheight and its impact
on aerosolandtracegasesconcentrationat ground

Objective4 Pilot service on impact
of naturalandanthropicfireson atmosphericcomposition
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Extended campaign for the assessment of MIPA (Morphological Image Processing Approach), 
an algorithm based on artificial intelligence, for the determination of the top of boundary 
layer. Vivoneet al., ACP 2021

MIPA applies on timeseries of lidar profiles.

BELLA(Boundary layer Extensive campaign with muLti instrumentaLAnalisys) @CIAO (CNR-
IMAA Atmospheric Observatory) ςSpring 2024 

Ç MIPA applied on aerosol lidar profiles 
Ç compared with 38 radiosoundingas reference 
Ç all ACTRIS cloud remote sensing  instrument working h24/7d
Ç in situ online measurements up and running

Obj3ςPBL and impact at the ground

GCOS Reference Upper-
Air Network (GRUAN)
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Obj3ςPBL and impact at the ground

Measurements intensifiedespecially during difficult atmospheric conditions for the 
algorithm

The overall  accuracy of MIPA ABLH retrievals estimated as below 100 m (median bias) 

Good results especially under daytime conditions and when timeseries of ABS at 532 nm 
and 1064 nm wavelengths were used as input data.

ABLHdataset published

Paper about extended analysis of MIPA application on ceilometer 
in preparation. 

Evaluation of ABLH retrieval using a multi-sensor approach.
5Ω!ƳƛŎƻ Ŝǘ ŀƭΦΣ wŜƳΦ {ŜƴǎΦ  нлнр
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 {ŜǾŜǊŀƭ Ǉƛƭƻǘǎ ǇŜǊŦƻǊƳŜŘ ƛƴ ǎȅƴŜǊƎȅ ǿƛǘƘ ƻǘƘŜǊ ǇǊƻƧŜŎǘǎ όwL-¦w.!b{Σ D!L!Σ Χύ ŀƴŘ ƛƴ 
collaboration with PSI, University of Granada,...

Obj3ςPBL and impact at the ground

eBC primary pollutant:

N 10-800 pollutant with a secondary component

R2=0.81

R2=0.05

see Perfetti  шShort oral
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Influence of PBL on mountain free troposphere, 
the Monte Cimone observatory long data series

Meteorology

Seasonal evolution of boundary layer

Cold winter: free troposphere 

Warm summer: boundary layer

Networks and RIs

GAW global station

European RI : ACTRIS and ICOS

The ñOttavio Vittori Observatoryò 

Italy (44°12ô N, 10°42ô E)

Peak of Monte Cimone (2165 m asl)

see Perfetti  шShort oral



Annual meeting ς Rome ς 25-26/09/2025 20

WP4Structure

Objective 1 Integration and harmonizationwithin the Italian Network of
EnvironmentRIs

Objective2 Pilotserviceon Aerosoltypesandsources

Objective3 Pilot serviceon PlanetaryBoundaryLayerheight and its impact
on aerosolandtracegasesconcentrationat ground

Objective4 Pilot service on impact
of naturalandanthropicfireson atmosphericcomposition
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Obj4ςimpact of fireson atmosphericcomposition

see Calidonna шShort oral
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Obj4ςImpact of fireson atmosphericcomposition

Summer 2025  - Campaign in Calabria
MAIN AIM: 

Methodology for fires identification over the Italian region with highest number of fires

2 sites involved: 

Lamezia Terme(coastal site)   & ConflentiSan Mazzeo (mountain site)

meteo-gases and aerosol monitoring

campaign is still ongoing

Identification of background conditions andcasesthrough time series threshold

Investigating applicability to other locations and conditions 

Dataset will be published on the ITINERISHUB.
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Deliverables status at IO4.7 (Sep-Oct 2025) [B18]

Everything released on schedule

IO 4.7 was originally foreseen at
B14 - moved to B17 now it has
beenpostponed to B18

Deliverablesreleased(PI4.4) - Status:

OBJ 1: 33deliverables[33 due at the end of the project]
OBJ 2: 8 deliverables [9]
OBJ 3: 6 deliverables [6]
OBJ 4: 2 deliverables [3]
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Main Topics

WP4 scientific production (PI 4.6)
Current status 51 products:24 articles in scientific journals; 27 abstract/posters in conferences

Target value at the end of the project: 30 Scientific products.
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WP4 scientific awards!

Best Poster
Matteo Manzo. UniNa, CNR-IMAA 

Unusual aerosol load over the Naples urban area 
following the victory of the national football 

championship: study and characterization by remote 
sensing and near-surface instruments
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WP4 scientific awards!

Grant for joint research with Research Institute for Applied 
Mechanics, Kyushu University, Fukuoka,Japan

Bracci Alessandro. CNR-ISAC 
Research Title: Long-term Statistics of Snowfall Microphysical Features for 

EarthCAREvalidation activities
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WP4 scientific awards!

YIN Meme Competition Award
mental health in research

Gesellschaft für Aerosolforschung(GAeF); Nordic Society for Aerosol Research (NOSA); 
Italian Aerosol Society (IAS); TSI GmbH

Giuseppe Deluca, CNR-ISAC, Lecce

Video "MY HEAD IS EXPLODING"
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Performance indicators at IO4.7 (September-October 2025)

Purchase procedures (PI 4.1; 4.3): Completed!

Delays occurred in starting procedures:

Å100% of procedures started (expected status at B18: 98%)

Å90% of contract signed (expected status at B18: 91%)

Personnel selection (PI 4.2): Completed!

12 Researchers, 4 Technicians and 12 Technologists

Datasets production (PI 4.5): 60 datasets at the project end 
33 DOI assigned to WP4 Atmosphere dataset (CNR-ISP, CNR-IMAA, CNR-ISAC-BO, CNR-ISAC-LT, UniVE) - approximately 
27 pending release.

Good!

IO 4.7 was originally 
foreseen at B14 - moved 
to B17 now it has been 
postponed to B18
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Performance indicators at IO4.7 (September-October 2025)

Communication on social media 

50 posts on Social Media are expected 

Current status around 10

Follow the ITINERIS news on the 
atmospheric RIs integration:

https://itineris.cnr.it/the -italian-atmospheric-
observational-capability-enhanced-through-itineris/

https://itineris.cnr.it/the-italian-atmospheric-observational-capability-enhanced-through-itineris/
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WP4 linkages with European and National projects

PRIN2022 - FEMTO

PRIN2022 - PBHLsat

CAMS21b C3S2_311
INFN - CSN5 2024 - HardLife

PRIMARY
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WP4 linkages with European and National projects

New calls and proposals submissions

Also thanks to ITINERIS(through consolidated infrastructure but also
consolidatednational networking), participation of the WP4 UOsin several
proposalsandinitiatives.

Someexamples:

üEARLIcost(KoMin Brussel this week)
üFacilities mobile, fixed, laboratories and new fluorescence lidar in TNA proposals
üConsolidated role of aerosol and trace gases in situ + chambers in different 

proposals
üParticipation for Atmospheric RI training programme
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Link to the ITINERIS HUB

Asleaderof 1 ACTRISDCnode,curatedthe ACTRIS
metadatamappingto ITINERISstandard

Thanksto ACTRIS-ICOSDCpersonnellink, all ICOS
metadatawasmappedto ITINERISstandard

Handling SIOSItalian node, curated the SIOS
metadatamappingto ITINERISstandard
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Link to the ITINERIS HUB

BeforeITINERISthe ItalianRICeTrAhadnot at all a datacenter

Thanksto ITINERIS,CeTrAisnow equippedwith:
1) data repository and data managementorganizationcompliant with

the internationalstandardsandFAIRprinciples;
2) access portal, catalogue of services and scientific resources

harmonizedwith the ITINERISHUB

All the dataaremappedin the ITINERISHUB

Campaignbaseddatabase,to be includedin ITINERISdatasets
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Link to the ITINERIS HUB
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Stakeholders

High temporal resolution aerosol typing from Aerosol 
Lidar tested within ITINERIS project 

Implemented through the post processing server set up 
in ITINERIS at ACTRIS ARES

now ready for direct automatic and fast provision to CAMS 
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Stakeholders 

 /ƻƴǘƛƴǳƻǳǎ ƭƛƴƪ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ L¢Lb9wL{ ǇǊƻƧŜŎǘ ǿƛǘƘΥ

 ǘƘǊƻǳƎƘ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ {ŎƛŜƴǘƛŦƛŎ !ŘǾƛǎƻǊȅ DǊƻǳǇ Ҍ /ƻǿƻǊƪƛƴƎ ŦƻǊ 
Atmospheric Domain Trainings implementation 
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Stakeholders

 aŜŜǘƛƴƎ ǿƛǘƘ L{tw!Σ a!{9 ŀƴŘ мп !wt!ǎ



Annual meeting ς Rome ς 25-26/09/2025 38

What next? What missing?

Datasetsfrom instrumentsrecentlydeployed

Datasetsfrom recentcampaigns

Upscaleof algorithmsandmethodsat other sites

CommunityPapers

Improvedlinksto the other domains
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Main Results

Enhancedinstrumentalcapabilitiesat nationallevel

All Atm RI(meta)datainto ITINERISHUB

Newdataproductsdeveloped

Improvedlinkagesbetweenall the AtmosphericRisgroupsover Italy

Connectionwith other domainsandstakeholders

Sumandintegrationof expertiseandcompetences

Italy at the stateof the art in the domain
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Just one Big Example

Canadian Fires July-August 2025 
The plume was transported and observed over Europe

Both ACTRIS and ICOS newsletters reported obsat Italian sites


