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+ all WP4 participants
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WP4 Structure

Objective 1 Integration and harmonization within the Italian Network of
Environment RIs
Objective 2 Pilot service on Aerosol types and sources
Objective 3 Pilot service on Planetary Boundary Layer height and its impact
on aerosol and trace gases concentration at ground
Objective4 Pilot service on impact
of natural and anthropic fires on atmospheric composition
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WP4 deliverables status at B10 (IO 4.5 - June 2024)

Deliverables released (PI4.4) - Status at June 2024:

OBJ 1: 18 deliverables [33 due at the end of the project]
OBJ 2: 4 deliverables [9]
OBJ 3: 4 deliverables [6]
OBJ 4: 2 deliverables [3]

Everything released on schedule



Annual meeting – Rome – 9-10/07/2024 4

Performance indicators status at B10 (IO 4.5 - June 2024)

Purchase procedures (PI 4.1; 4.2): Slighlty delayed
Delays occurred in starting procedures:

• 45% of procedures started (expected status at B10: 70%)
• 33% of contract signed (expected status at B10 : 60%)

Personnel selection (PI 4.1; 4.3): Completed!
12 Researchers, 4 Technicians and 12 Technologists

Datasets production (PI 4.5): 60 datasets at the project end 
First survey: 30 datasets + SIOS and Cetra (rough estimate 15) 

info missing from some units

Realignment expected in 
next months

Good!



Annual meeting – Rome – 9-10/07/2024 5

OBJ1: Integration Harmonization – Main achievements

q Deploying trans–RI instruments at the different sites

q Reinforcing the observational capability at RI locations and beyond

q Building and empowering the digital resources collection & provision in atmospheric 
domain

q Building up a National community strengthening cooperation and collaboration

Ø Mutual use of resources available in the National community for progressing 
on science

Ø Mutual support based on specific expertise
Ø Training activities (organized in WP3) saw the involvement of groups as 

lecturers and as attendees
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OBJ1: Integration Harmonization – An example

• Aethalometer for black carbon concentration, including
biomass burning (BB) fraction

• SMPS Scanning mobility particle Spectrometer 10 to 800 
nm range (customized for airborne use)

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

• Nephelometer for scattering and backscattering 
coefficient

• Dust monitor 0.15-40 um (customized for airborne use)
• CPC CEN (customized for airborne use)
• Airborne Meteorological System (airborne use)
• Airborne isokinetic Aerosol inlet (airborne use)
• Other possible inlets

Piper Seneca III owned by OGS

q  Instruments for airborne measurements of aerosol

The perfect link between different sites
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Marine Variables
Vertical profiles of:
Ø Chlorophyll-a concentration
Ø Particulate backscattering coefficient
Ø Depolarization ratio of ocean waters
Ø Diffuse attenuation coefficients of 

downwelling irradiance
Ø Colored dissolved organic matter

(CDOM) concentration

Atmospheric Variables
Vertical profiles of:
Ø Particle backscatter coefficient and 

depolarization ratio from aerosols and 
clouds

Ø Particle exctinction coefficient from 
aerosols and clouds

Ø Aerosol fluorescence

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

GAIA BLU

Interconnections between marine ecosystems, aerosols, and clouds

AAOT

OBJ1: Integration Harmonization – Extra Domain
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Task 4.11 – Aerosol typing
A dedicated server hosts the abovementioned
algorithms and their output with the goal to become
the centerpiece of this task

A dataset of pure dust vertical profiles has been 
created using aerosol lidar measurements provided 
by the ACTRIS lidar stations in Italy

contact: nikolaos.papagiannopoulos@cnr.it

3 aerosol typing algorithms have been translated
into python and fine-tuned to accept ACTRIS-like 
lidar data
+ 1 high-temporal-resolution aerosol typing
methodology has been developed for ACTRIS lidar 
data
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Task 4.11 - Aerosol Typing over Italy from AERONET
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Task 4.11 - Aerosol Typing over Italy from AERONET
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Task 4.11 - Aerosol Typing
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Task 4.12 - Aerosol sources – NPF events
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Task 4.12 - Aerosol sources – NPF events
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Task 4.12 - Aerosol sources - source apportionment
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ITINERIS
WP4 Atmosphere

4.14 Impact of atmospheric boundary layer height on 
aerosol and trace gases concentration at the ground

4.15 Atmospheric boundary layer height (ABLH)

Operative Unity

Consiglio Nazionale delle Ricerche - 
Istituto di Metodologie per l’Analisi 
Ambientale (CNR-IMAA) 

Consiglio Nazionale delle 
Ricerche - Istituto di Scienze 
dell’Atmosfera e del 
Clima(CNR-ISAC) 

Operative Unity
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ABLH
“free” atmosphere

The atmospheric boundary layer 
(ABL) is the part of the troposphere 
that is directly or indirectly influenced 
by the Earth's surface (land and sea). 
It usually responds to atmospheric 
changes in an hour or less. 

The characterization of ABL  is of 
primary importance in a variety of 
fields as weather forecasting, climate 
change modelling and air quality 
prediction.

The PBL height (ABLH) is a relevant 
meteorological variable with a strong 
effect on air pollution as it defines the 
atmospheric volume that can be used 
for pollutant dispersion.

Atmospheric boundary layer relevance
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Traditional lidar ABLH retrieval techniques MIPA

CIAO ABLH campaign

Consider
only
the 

vertical
dynamic
of single 

lidar 
profiles

Consider
correlation

among
contiguous (in 

time) lidar 
observations

MIPA operates on timeseries of lidar profiles and not on single lidar profile

Consider
only
the 

vertical
dynamic
of single 

lidar 
profile

This opens the possibility to extend its applicability to a large number of lidar systems with 
different characteristics in terms of Signal to Noise Ratio (SNR)

4.15 
The CIAO ABLH measurement campaign was aimed at the optimization/validation of MIPA (Morphological
Image Processing Approach). The algorithm MIPA has been developed at CNR-IMAA [Vivone et al. ACP 2021]. 
MIPA is based on artificial intelligence algorithms already used for satellite image processing.



Annual meeting – Rome – 9-10/07/2024 19

CIAO ABLH campaign
Reference technique against
which to compare the values
obtained from MIPA.

The CIAO ABLH measurement campaign was aimed at the 
optimization/validation of MIPA.

Started April 15, 2024

The main goal is to have different types of remote sensing 
instruments operating simultaneously and continuously 24/7 
together with frequent radiosondes’ launches to establish a 
reference dataset for the ABLH retrieval.

Two case studies were selected to test the algorithm in complex 
meteorological conditions.

The number of radio soundings carried out in 
short time periods represents the uniqueness 
of this study.
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Case study 1)  28-29-30 April 2024

17 radiosoundings: high launch
frequency is a crucial factor for 
the assessment of MIPA 
algorithm
69 hours of almost continuous

observations made by POLPO 
(Potenza lidar for Particle
Observation).

28- April 2024 30- April 2024

Dust
intrusion

gravity 
waves

Downward dust
deposition (Nikolaos 
Papagiannopoulos)

Upward convective
pushing

Lower ABLH

Typical
diurnal
evolution
of the ABL

ABLH values below lidar overlap height

The comparisons are excellent and in 
particular it can be seen that the 
algorithm is stable even in complex 
atmospheric conditions.
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Case study 2) 15-16 April 2024

The dust layer is still
present, but its
concentration is reduced
allowing the ABLH to 
growth more than on the 
previous day.

9 Radiosoundings

36 hours of almost
continuous PL observations
made by POLPO lidar.

Scaveging
Dust
intrusion
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Conclusion

All reference points Only reference points above 
lidar full overlap height

Δmean [m] 365 151
Δmed [m] 240 116
ΔSD [m] 434 105
ΔSE [m] 85 26
Δmin [m] 16 16
Δmax [m] 1750 373
N 26 16

Next steps:

Algorithm (MIPA)

Instrumental limitations (ABLH values below lidar 
overlap height)

Different ABL definitions (thermodynamic one in 
case of reference dataset, based on aerosol as ABL 
tracers in case of lidar dataset)

New case studies

We will check how MIPA works when it is applied to timeseries of total attenuated 
backscatter at shorter wavelengths (355 nm, 532 nm).

Evaluation of the optimized MIPA configuration on ceilometer measurement

campaign datasets.

Since during the campaign all the instruments were in continuous operation it will be 
possible the evaluation of ABLH retrieval using a multi-sensor approach.

Vivone, G., D'amico, G., Summa, D., Lolli, S., Amodeo, A., Bortoli, D., & Pappalardo, G. (2021). Atmospheric boundary
layer height estimation from aerosol lidar: a new approach based on morphological image processing techniques. 
Atmospheric Chemistry and Physics, 21(6), 4249-4265.

Considering that the 
cases were selected for 
their complexity, the 
comparisons are 
excellent.
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Vivone, G., D'amico, G., Summa, D., Lolli, S., Amodeo, A., Bortoli, D., & Pappalardo, G. (2021). Atmospheric boundary
layer height estimation from aerosol lidar: a new approach based on morphological image processing techniques. 
Atmospheric Chemistry and Physics, 21(6), 4249-4265.

Aerosol in-situ instrumentations was operating continuously for the 
whole campaign period providing useful information for the aerosol 
full characterization at the ground (short oral Laurita- July 10, 2024).

Sensor type Instrument Main Products

In situ

Aethalometer AE33
Absorption coefficient and equiv
alent Black 
Carbon (eBC) concentration

Nephelometer Aurora 3000 Scattering and back 
scattering coefficient

Aerodynamic Particle Size APS 33
21

Particle size distribution (0.5-
20 µm)

Condensation Particle Counter (
CPC 3750)

Particle number concentration (>
10 nm)

Scanning Mobility Particle Sizer (
SMPS 3938)

Size distribution and concenbtrat
ion (10-800 nm)

ToF-ACSM
Chemical composition and 
mass co9ncentration of non-
refractory aerosol (<1µm)

PMx Samplers PM10, PM2.5, PM1 concentration

Sampled filters sent to LABEC laboratory of the INFN in Florence for elemental composition analyses.
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Development of methods in 4.14

Compare in situ AQ data & vertical structure
Identify Key variables influencing concentration of in situ species
Quantify the capacity of vertical mixing to dilute pollutants concentrations

VERTICAL LAYERING IN-SITU 
CONCENTRATIONS

+

4.14 Impact of atmospheric boundary layer height on aerosol and trace gases concentration at the ground

CAMPAIGN in Milan during 2023
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Milan monthly BC measurements
winter spring PBL evolution and in-situ BC apportioned (solid vs liquid fuels).
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Influence of PBL on mountain free troposhere, 
the Monte Cimone observatory long data series (e.g. eBC)

Meteorology
Seasonal evolution of boundary layer
Cold winter: free troposphere
Warm summer: boundary layer

Aerosol representativity
Mediterranean anomalies
Long range transport 
Po Valley pollution

Networks and RIs
GAW global station

European RI : ACTRIS and ICOS

The “Ottavio Vittori Observatory” 
Italy (44°12’ N, 10°42’ E)

Peak of Monte Cimone (2165 m asl) 2007-2023 tendency
-64 ng m-3/decade
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Merging observations with reanalysis data 
ERA-5 boundary layer height

h resolution

CMN

CAMS BC conc

h resolution

Po Valley

ERA-5 large scale precipitation

h resolution

CMN

Multi Angle Absorption Photometer (MAAP)



Annual meeting – Rome – 9-10/07/2024 28

Merging observations with reanalysis data 
ERA-5 boundary layer height

h resolution

CMN

CAMS BC conc

h resolution

Po Valley

ERA-5 large scale precipitation

h resolution

CMN
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What next?

Start of measurements with ITINERIS instruments
Progresses on research activities
Next campaigns

• ITINERIS instruments + ACTRIS 
MAGA exploratory platform –
Campaign in Rome

• 2 sites campaigns for pollution
aims 20
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What next?

Access provided to external (link to WP2 activities ) and used in WP4 to
support the objectives of WP4?
• IMAA -> INFN BL campaign analysis
• Mobile platforms -> ISAC LT for fires campaign
• Mobile Platforms -> Italian RI sites for OBJ purposes

……
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WP4 scientific production (PI 4.6)
Current status 24 products: 8 articles in scientific journals; 16 abstract in conferences

Target value at the end of the project: 30 Scientific products.

Main Topics

Scientific production per topic
o OBJ1: 12 scientific products
o OBJ2 (Typing): 8 scientific products
o OBJ3 (PBL): 4 scientific products
o OBJ4 (Forest fires): no scientific products 

yet
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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 

EarthCARE validation activities
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WP4 linkages with European and National projects

PRIN2022 - FEMTO

PRIN2022 - PBHLsat

CAMS21b C3S2_311
INFN - CSN5 2024 - HardLife

PRIMARY



THANKS!


