MISSIONE 4
ISTRUZIONE
RICERCA

@ ITIN=ERIS

D4.16.1: Survey on observational
data available at the atmospheric
environmental Rls as
suitable/promising to trace open fire

emission plumes

"| Finanziato W Ministero

% | dail'Unlone europea ’ -.V- dell'Universitd
NexdGensrtionEU ¢ e della Ricerca




MISSIONE 4
ISTRUZIONE
RICERCA

Deliverable no.

D4.16.1

Work package

WP4 — Atmosphere

Intermediate Objective

104.3

Deliverable type

&= Document, report
[1 Websites, patent filings, videos, etc.

L1 Other: please SPECIfY ......cccovvvvivreiierierieieiierieenes

Dissemination level

£ Public

] Restricted

Estimated delivery
(bimester)

B6

Actual delivery date

06.10.2023

Authors (Partner-OU)

Claudia Roberta Calidonna and Salvatore Sinopoli (CNR-ISAC)

Reviewed by

Lucia Mona (CNR-IMAA), Gianluca Di Fiore (CNR-IMAA)

Comments




MISSIONE 4

ISTRUZIONE
RICERCA

Index

LIST OF TABLES AND FIGURES ......oveeeveeeveeteseeeeeeeseeesesseeessesseesseseseses s s s essesesens 4
INTRODUCTION ...ttt eeeeeee s eteee e es e s s eseeeseee s es e seee e es e s ee s es e eseee e eseeeseseeeseees 5
MATERIALS AND METHODS .....cveeveeeeeeeeeeeeeeseeeseesseeseeeseseseseeeseesssessesseesseseseseseseseesseees 5
THE JOINING OBSERVATORIES .....ovvrvveeeeeeeeeeeeeseoesesseeeseeeseseseseseeseseseeeseesseeeseess s 7
TYPES OF MEASUREMENT AND TIME SERIES INTERVAL .....vvoiveeeeeereeeereeeeseeeseeenens 8
GREEN HOUSE GASES ......cveeeveeeeeeeeeeeseeeseeeee s eseesseseeesaessesssesees s asesessaseseseeesessesseeesenens 8
REACTIVE GASES.....ootveeeeeeeeseeeeeseeeseeseeeeseeesesesesas s esssesseseseesseeasses s essseeseees e es s eseessessesssens 9
METEOCLIMATE DATA ..ot eeeeeeeeeeeeeees e et eesesese s es et s e s eee s as e es e s s eseeesen e 10
AEROSOL DATA oottt eseeeees e s e s s s e es et e s es e s e es s es e eseeesiee e aseseseeeees 11
LIDAR PROFILES ....oveoveeeeeeeeeeeeeeeeseeeseeeseeseeeeseesseses e es e eess e s eesesaseses s esseeeseesseeeseeassesseesees 12
OTHER PARAMETERS ..ottt eteeeeeseeesees e eseeeseesseeseessseeses et st eseeeseeseaseeeseseeeseeees 13
FURTHER CONSIDERATION ....ooveoveeee e eeeseeeeseeeseeesees s eee s eseeese s es et es e seeesen e 13
TEST CASES AND IMPLEMENTATION ...t sseeseeeseeeeeesseeeseses e es e ese s seessens 13
REFERENCES ...t ee e s es e ee e ee s s st se s as e s s e ssesseses e es s es s ees e ses e es s 15
ANINEX ..ot e e s s s s e s et es e s e e st et e s ee e s s s st e e e st et er s 16

Pag. 3



ISTRUZIONE

RICERCA

LIST OF TABLES AND FIGURES

Table 1 OU/sites joining to PIlot OPEN FIreS ........ccccviiiiiiiiiiere e 7
Table 2: The aerosol types considered for the tree-like automatic aerosol typing................ 8
Figure 1 OU Open Fire Pilot partiCipant...........cccceoveiiiieiieie e 7
Figure 2 OU running GHG program mMeasUreMENT..........cceuererrereriereseseeieeeesie e 8
Figure 3 OU running GHG program measurement dataset temporal coverage................... 9
Figure 4 OU running RG program mMeasUremMENT..........ceuerereriererieniesieeeeeeee e 9
Figure 5 OU running RG program measurement dataset temporal coverage...................... 10
Figure 6 OU running METEQO program measuremMent..........cccooererererenieieeneeneseesiesieseeas 10
Figure 7 OU running METEO program measurement dataset temporal coverage............. 11
Figure 8 OU running AEROSOL program measurement.............ccovrerieeeireneeneneseseniens 11
Figure 9 OU running AEROSOL program measurement dataset temporal coverage......... 12
Figure 10 OU running PROFILES program measurement............c.coooevveeeienenenesesnninns 12

Figure 11 OU running PROFILES program measurement dataset temporal coverage....... 13




ISTRUZIONE

RICERCA

INTRODUCTION

e This document sets the preconditions for this Activity (Act. 4.16) considering an
inventory of the measurements instrumentation, sites, available dataset and other
related information.

e Then, the document introduces to the next activities to be followed and can act as
Roadmap for this Activity. Forest Fires is of particular interest for ITINERIS
(WP4 — Atmosphere) as the knowledge of their emissions, more general open
fires, can help to better understand how they impact on climate change.

e Extreme wildfires are increasing, also due to a more frequency of drought period
and heat waves during summer season and, last years their occurrence attracted
the attention [UNEP 2022]. According the Lancet that annual exposure to wildfire
smoke results in more than 30,000 deaths across the 43 countries included in the
study. The year 2021 was registered the record of CO2 emissions for Boreal fires.
Boreal fires typically accounting for 10% of global fire carbon dioxide emissions,
contributed 23% (0.48 billion metric tons of carbon) in 2021, by far the highest
fraction since 2000. 2021 was an abnormal year because North American and
Eurasian boreal forests synchronously experienced their greatest water deficit
[Zeng 2023].

e Open fire emissions involve significant production of CO2, as the most diffused
GHG, reactive gases and aerosol at different size (um-to —nm). A comprehensive
set-up of measurements, ranging from GHG to aerosol with measurement in situ
and profiles including meteorological observation, allows to collect a large
amount of useful information to detect and study open fire emissions at local
medium and long range distance [Lo Feudo 2015], [Parise 2023].

¢ In the following, we focus on inventory of instruments available in ITINERIS
community and discuss the instruments, geographical distribution, and available
dataset useful for open fire emission studies. Considering the goal of ITINERIS
project of integrating information from different European Research
Infrastructures (ICOS; ACTRIS etc...), here is a first assessment of running
atmospheric programmes useful for the ITINERIS purpose.

e A sketch of the planned measures in ITINERIS is given, Finally, a tentative plan
for the next steps with clear guidelines is presented.

MATERIALS AND METHODS

The activity, till now, consisted into a phase of recognition of the instrumentation
availability at different observational sites, managed by participant to WP4 and
added valuable sites such as Lampedusa managed by ENEA, that decided to join the
Pilot Open Fires.

This is the first phase, and the preliminary one, necessary to reach the goal in a more
correct and profitable way. Only through knowledge of the available data we can
identify the most correct analysis methodology, and therefore identify the
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information to extrapolate for a comprehensive analysis of fire emissions in the
atmosphere.

1. Data and instrumentation Survey

2. Data Analysis for Fires

3. Estrapolation of information on Fires

Planned steps for Pilot Open fire implementation

Considering the goal of integrating several measured data, we proceeded to collection of any
useful information regarding the instrumentation available in any OU.

An expression of interest on Open Fires Pilot was launched to all WP4 PI and consequently
was required the filling out a form with the possibility of updating later with new running
measurement program and data.

The requested form was designed to collect information regarding instrumentation, available
dataset and other information useful for the next phase of data analysis:

e Type of analyser, sampler, profiler, meteo-station, etc.);

e Instrument model and type of collected data (concentration, distribution, profile, in

situ measure, etc.);

e Lat, Lon, asl;

e Period of running measurement program:

e Sampling time interval.

The form allows to collect organizational information:
e OU organization: PI, involved researchers, instrument manager;
e Location of instrumentation: fixed or mobile for specific campaign;
e Availability for intensive campaign for summer period (detecting open fire
emissions) or intercomparison

Pag. 6
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THE JOINING OBSERVATORIES

In the Table 1 the WP4 OU participant to Open Fire Pilot are present. The joining OU
includes sites spread out over the Italian territory.

Table 1 OU/sites joining to Pilot Open Fires

uo Short name Lat Lon Asl (m. slm)
CNR - ISAC Lamezia LMT 38,86° 16,23° 45
Terme
CNR — ISAC Lecce ECO 40,33° 18,12° 36,0
CNR — ISAC Bologna CMN 44,23° 10,70° 2165,0
CNR — IMAA Tito Scalo POT 40,6° 15,72° 760,0
ENEA - Lampedusa LMP 35,51° 12,63° 12,6
UniVE —CNR ISP - MRG 4637° | 11,79° 2543,0
Venezia
UniNA - Napoli UNA 40,83° 14,18° 14,18

As depicted in the Figure 1 5 sites are distributed in southern regions and two on the
northern part of Italy to higher quotes a.s.l (up 2543 m.) respectively CMN e MRG. LMP
and LMT are coastal ones far from the city centre, two internal at different a.s.l.. And two
of them are big urban centres (Naples and Lecce) less than 50 a.s.l.

Pag. 7
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TYPES OF MEASUREMENT AND TIME SERIES INTERVAL
The different types of measures in the different observatory are the following:

Greenhouse Gases (GHG);

Reactive Gases (RG);

Meteorological data (M);

Aerosol (concentration and distribution);
Lidar Profiles;

Solar Radiation

Radon sampler;

In the Table 1 for each observatory the different kind of measurement data is represented in

green, to better determine the specific running program.

Table 2: The aerosol types considered for the tree-like automatic aerosol typing.

Site

GHG

Reactive
Gas

Meteo

Aerosol

Profiles

Radiation

Radon

LMT

ECO

POT

LMP

MRG

UNA

CMN

GREEN HOUSE GASES

For the GHG Picarro G2401 is the standard instrument, the OU running this measurement

program are depicted in the Figure 2.

Pag. 8
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The temporal coverage of GHG observation for each site is depicted in Figure 3:

Green House Gases

CMN
UNA
MRG
LMP
POT
ECO
LMT

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 3 OU running GHG program measurement dataset temporal coverage

REACTIVE GASES

Reactive gases (RG) measures cover all sites but not NAP. Thermo Tei42i analyses NO,

NO2 and NOX, and Tei49i analyses Oz, the OU running this measurement program are
depicted in the Figure 4.

Pag. 9
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The temporal coverage of RG observation for each site is depicted in Figure 5

Reactive Gases

CMM
UNA
MRG
LM
POT

ECO

LMT

2014 15 2016 2017 2018 2019 2020 2021 202 2023

Figure 5 OU running RG program measurement dataset temporal coverage

METEOCLIMATE DATA

Meteo data are collected in all sites but NAP. Waisala WTX520 o WTX530 data are
registered in CMN, ECO, LMT. While MRG and LMP collect data through assembled single

sensors of different brands. The OU running this measurement program are depicted in the
Figure 6.

Pag. 10
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The temporal coverage of METEO observation for each site is depicted in Figure 6

Meteo
UNA
MRG ‘
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 7 OU running METEO program measurement dataset temporal coverage

AEROSOL DATA

Concentration, distribution, number, optical properties of aerosol are collected in the most
part of the sites. Different information is available as are different instrumentations and
models, only standards are available for ACTRIS RI.

The OU running this measurement program are depicted in the Figure 8.

|

e S

'Figure 80U rAunni:hg AEROSOL program measurement

Pag. 11
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The temporal coverage of METEO observation for each site is depicted in Figure 9

Aerosol

CMN
POT ‘
—

LMT

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Figure 9 OU running AEROSOL program measurement dataset temporal coverage

LIDAR PROFILES

Lidar Profiles are collected only in three sites, the instrumentation is variable, but only
different for those site with EARLINET running program. Data set are heterogeneous for
this parameter.

Pag. 12
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The temporal coverage of PROFILES observation for each site is depicted in Figure 11 OU
running PROFILES program measurement dataset temporal coverage

Profiles

CMN

UNA

MRG

LMP

POT

ECO

LMT

1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
Figure 11 OU running PROFILES program measurement dataset temporal coverage

OTHER PARAMETERS

In some sites other running measure are present such as:

- Solar Radiation (LMP)- “Kipp&Zonen CGR4” (available dataset (2004 — actual) and
“Licor Li190R — dataset (2002 — actual )

- RadonRN 222 concentration (POT) “Radon Mapper MI.LAM”, just running.

FURTHER CONSIDERATION

In the frame of ITINERIS other equipment will be acquired, potentially useful to this pilot
in terms of on line analysis or sampling or for further analysis off-line.

This inventory will be update in the view of the new measurement program by using the new
equipment and other OU will be able to join to the actual work group.

Last consideration is regarding mobile labs, organised with internal equipment, can play an
important role in enriching observational available sites with their positioning in other
strategic places.

TEST CASES AND IMPLEMENTATION

e The plan is to use the historical data set.

e The focus is:

Pag. 13
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o on any joining OU with the possibility to register open fire episodes
in each site representative of different conditions, and detecting past
event occurrence;

o organising summer campaign, in the frame of ITINERIS, at LMT as
Calabrian region is usually affected by a huge amount of Open Fire
during this period and hosting here different complementary
instrumentation to enrich specific dataset, or same instruments for
intercomparison.

e Characterization of any site of background values of any species dataset.

e We will investigate possible synergies with other Objectives/Actions such as
aerosol typing.

14
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Greenhouse Gases Summary

Instrument / Model / Pl (First Name -
Parameter
Product Second Name)
ISAC - LAMEZIA TERME COo2 Picarro G2410 Claudia Roberta
ISAC - LAMEZIA TERME (6(0] Picarro G2410 Calidonna & Teresa
ISAC - LAMEZIA TERME CH4 Picarro G2410 Lo Feudo
ISAC - LECCE CO2 no Picarro G2410 ECO
ISAC - LECCE co no Picarro G2410 ECO Daniele Contini
ISAC - LECCE CH4 no Picarro G2410 ECO
IMAA - Tit Mole Fraction of G2401 G P'Zarro trati
- Tito CO,, CH,, CO e H,0 as Concentration
Analyzer
. Mole Fraction of N,0O/CO Analyzer LGR (Series
IMAA - Tito o]
N,O e CO N20CM-913
CO,, CH,, N,O, SFe, ICOS 24-Port Flask-Sampler + Lucia Mona
. 13 18 ICOS Air Dryer Systems
IMAA - Tito CO,H,, "Ce ™0 »
(developed by “Max Plank
k) €2 Institute” - MPI)
4o 14CO2 sampler (developed by
IMAA - Tito 2 . "Universita di
concentration . .
Heidelberg" — Germany)
ENEA - Lampedusa CO2 yes Picarro G2401 LMP
ENEA - Lampedusa co yes Picarro G2401 LMP
ENEA - Lampedusa CH4 yes Picarro G2401 LMP Tatiana Di lorio
ENEA - Lampedusa 13C02 yes Picarro G2201i LMP
ENEA - Lampedusa 13CH4 Picarro G2201i LMP

ISAC - Monte Cimone CO2 Picarro G2410
ISAC - Monte Cimone co Picarro G2410 Paolo Cristofanelli
ISAC - Monte Cimone CH4 Picarro G2410

Finanziato “n. Ministero - i .
dallUnione europea {} dall'Universita mani (m I Consiglio Nazionale
NoxiGenarationEU 5> adella Ricerca delle Ricerche
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Reactive Gases Summary

Institute Parameter Active Instrument / Site PI(First Name -
Model / Product Second Name)
ISAC - LAMEZIA TERME NO yes thermo teid2i LMT .
— Claudia Roberta
ISAC - LAMEZIA TERME NO2 yes thermo tei42i LMT .
— Calidonna & Teresa
ISAC - LAMEZIA TERME NOx yes thermo tei42i LMT Lo Feudo
ISAC - LAMEZIA TERME 03 yes thermo tei49i LMT
ISAC - LECCE NO-NO2-NOx = thermo teid2i ECO
ISAC - LECCE 03 yes thermo tei49i ECO
ISAC - LECCE S0O2 yes thermo tei43i ECO Daniele Contini
NO-NO2-NOx-NH3- o
ISAC - LECCE NT yes thermo teil7i ECO
ISAC - LECCE N20 = thermo tei46i ECO
03, HCI, HF,
CIONO2, HNO3
IMAA - Tito ’ ’ No FTIR POT to be decided
N20, CH4, CO,
C2H6, and HCN
ENEA - Lampedusa 03 yes thermo 49i LMP Paolo Cristofanelli
DAIS - UNIVE NOx no Horiba, TBI MRG -
DAIS - UNIVE 03 no Horiba, TBI MRG
CNR-ISP/CNR-ISAC 03 no Thermo 49i-PS MRG
CNR-ISP 03 no LCS, Alphasense MRG -

ISAC - Monte Cimone thermo tei42i CMN
ISAC - Monte Cimone thermo teid2i CMN
ISAC - Monte Cimone thermo tei42i CMN
ISAC - Monte Cimone thermo tei49i CMN

Paolo Cristofanelli

Finanziato “n. Ministero . Eoops i
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Meteo Data Summary

PI (First Name - Second

ISAC - LAMEZIA TERME Temp VAISALA WTX 530
ISAC - LAMEZIA TERME P yes VAISALA WTX 530 LMT
ISAC - LAMEZIA TERME UR yes VAISALA WTX 530 LMT  Claudia Roberta Calidonna &
ISAC - LAMEZIA TERME yes VAISALA WTX 530 LMT Teresa Lo Feudo
ISAC - LAMEZIA TERME yes VAISALA WTX 530 LMT
ISAC - LAMEZIA TERME yes VAISALA WTX 530 LMT
ISAC - LECCE Temp yes VAISALA WXT 5200 ECO
ISAC - LECCE P yes VAISALA WXT 5200 ECO
ISAC - LECCE UR yes VAISALA WXT 5200 ECO
ISAC - LECCE Rain yes VAISALA WXT 5200 ECO Daniele Contini
ISAC - LECCE WSP yes VAISALA WXT 5200 ECO
ISAC - LECCE WDir yes VAISALA WXT 5200 ECO
ISAC - LECCE solar radiation yes CNR4 Radiometer KIPP & ZONEN | ECO
IMAA - Tito VAISALA WTX 530
IMAA - Tito P VAISALA WTX 530
IMAA - Tito UR VAISALA WTX 530
IMAA - Tito Rain VAISALA WTX 530 Marco Rosoldi
IMAA - Tito WSP VAISALA WTX 530
IMAA - Tito WDir VAISALA WTX 530
IMAA - Tito Profiles VAISALA RS92 & RS41
ENEA - LAMPEDUSA Temp yes VAISALA HMP155E LMP
ENEA - LAMPEDUSA P yes VAISALA PTB210 LMP
ENEA - LAMPEDUSA UR yes VAISALA HMP155E LMP Lorenzo De Silvestri
ENEA - LAMPEDUSA WDir yes WMT702 LMP
ENEA - LAMPEDUSA WSP yes WMT702 LMP
ENEA - LAMPEDUSA Rain yes OTT Pluvio2 LMP Claudio Scarchilli
CNR-ISP Temp Campbell CS2615
CNR-ISP Surf Temp Apogee SI-111
CNR-ISP P Vaisala PTB110
CNR-ISP UR Campbell CS2615
CNR-ISP Rain/Snow Campbell model 52202
CNR-ISP Solar radiation Hukseflux NRO1 4-comp. net rad.
CNR-ISP WSP Young 05108-45
CNR-ISP WDir Young 05108-45
ISAC - Monte Cimone Temp yes VAISALA WTX 530 CMN
ISAC - Monte Cimone P yes VAISALA WTX 530 CMN
ISAC - Monte Cimone UR yes VAISALA WTX 530 CMN Paolo Cristofaneli
ISAC - Monte Cimone Rain yes VAISALA WTX 530 CMN
ISAC - Monte Cimone WSP yes VAISALA WTX 530 CMN
ISAC - Monte Cimone WDir yes VAISALA WTX 530 CMN

Finanziato
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Aerosol Data (page 1)

Instrument / Model /

PI (First Name -

INSTITUTE Parameter Active Site
Product Second Name)
ISAC - LAMEZIA
PM mass (PM10-PM2.5) yes SWAMS5a Dual Ch LMT
TERME
ISAC - LAMEZIA
TERME number concentration(0.28-10um) yes OPC FAI LMT
ISAC - LAMEZIA Claudia Roberta
TERME size distribution (8-800nm) yes MPSS TROPOS LMT Calidonna &
VTV Teresa Lo Feudo
. Black Carbon yes MAAP Thermo 5012 LMT
TERME
ISAC - LAMEZIA
TERME Scatttering coefficient yes Nephel. Aurora3000 LMT

ISAC - LECCE
ISAC - LECCE
ISAC - LECCE
ISAC - LECCE

ISAC - LECCE

ISAC - LECCE
ISAC - LECCE
ISAC - LECCE
ISAC - LECCE
ISAC - LECCE
ISAC - LECCE

IMAA/UNINA-
NAPOLI

PM mass (PM10-PM2.5 )
number concentration(0.28-10um)

size distribution (8-800nm)
size distribution (500 - 20000nm)
number concentration

(0.25 - 10um)

Black Carbon
Scattering coefficient
Scattering coefficient

Black carbon

Total carbon

OC and EC offline

Aerosol Columnar

SWAM5a Dual Ch.
OPC FAI
MPSS TROPOS
TSI APS

Grimm OPC

MAAP Thermo 5012
Nephelometer TSI
Nephel. Aurora3000
Magee AE33
Magee TCAO8
Sunset lab analyser

CE-318 Sun-sky-lunar
Photometer

IMAA/UNINA-
NAPOLI

DAIS - UNIVE
CNR-ISP
ENEA -

PM

PTS, PM10, PM2,5, PM1
PM10

OPC GRIMM EDM164

GRIMM EDM264
TCR Tecora Skypost

Daniele Contini

Antonella Boselli
& Salvatore
Amoruso

spectral AOD no MFRSR LMP | Alcide di Sarra
LAMPEDUSA
ENEA - . . .
spectral AOD yes |Cimel CE318TP AERONET| LMP | Daniela Meloni
LAMPEDUSA
ENEA - Silvia Becagli
PM 10 yes Dadolab sampler LMP I YI . gl
LAMPEDUSA (Univ. Firenze)
ENEA - aerosol size distribution, refractive . . .
. . yes |Cimel CE318TP AERONET| LMP | Daniela Meloni
LAMPEDUSA index, phase function, SSA

Finanziato
dall'Unione europea
N arationEL
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Aerosol Data (page 2)

Instrument / Model / PI (First Name -

INSTITUTE Parameter Active Site
Product Second Name)
. absorption coefficient and Black Aethalometer (A33-Dual
IMAA - Tito . 3 Yes o POT
Carbon concentration (ng/m”) spot, Magee Scientific)
Integrating
. total scattering Ogp and the Nephelometer (Aurora
IMAA - Tito . . No POT
backscattering oy, coefficients 3000-Ecotech)
IMAA - Tito size distribution and concentration - No SMPS (3938-TSI) POT

size range 10nm-800nm

. size distribution and concentration -
IMAA - Tito . Yes APS (3321-TSI) POT
size range 0.8um-10pum

. concentration of particles with
IMAA - Tito . . No CPC (3750-TSI) POT
dimensions > 10nm

, Ambient monitoring of NO,, SO,, NH,, TOF-ACSM (Aerodyne
IMAA - Tito ) ) Yes Research) POT .
Cl and Organic mass loadings Lucia Mona

Pmx sampler (SWAM 5a-
IMAA - Tito PM;-PM, s-PM; concentration (ug/m*| No | Dual Channel Monitors, | POT
FAl Instruments

Agilent 5800 ICP-OES
. . . (Inductively Coupled
IMAA - Tito multi-elemental analysis No . POT
Plasma - Optical

Emission Spectrometer

Organic carbon (OC), elemental carbon

EC/OC DRI 2015 Series 2
. (EC, also termed Black Carbon [BC]), /
IMAA - Tito No — Aerosol Magee POT
and temperature-separated carbon L
Scientific

fractions on aerosol filter deposits

Finanziato *u.  Ministero s P T 3
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Institute Parameter Active Instrument / Site P1 (First Name -
Model / Product Second Name)

aerosol backscatter @355, 532
IMAA - Tito |, aerosol extinction @355, 532 NO PEARL POT Aldo Amodeo
nm
aerosol backscatter @355,
532, 1064nm , aerosol
IMAA - Tito extinction @355, 532 nm, yes MUSA POT Aldo Amodeo
aerosol depolarization @532
nm
aerosol backscatter @355,
532, 1064nm, aerosol
IMAA - Tito extinction @355, 532 nm, yes POLPO POT Aldo Amodeo
aerosol depolarization @355,
532, 1064 nm

. aerosol backscatter, extinciton .
IMAA - Tito . . yes Raymetrics 3LR111 POT Aldo Amodeo
and lidar ratio @355 nm

aerosol backscatter @355,

532, 1064nm, aerosol Mobile
IMAA - Tito extinction @355, 532 nm, No Multiwavelength POT Aldo Amodeo
aerosol depolarization @355, lidar
532, 1064 nm
aerosol backscatter @355,
532nm, aerosol extinction SMALL COMPACT
IMAA - Tito @355 nm, Vapor d'acqua, No TRANSPORTABLE POT Aldo Amodeo
aerosol depolarization @355, LIDAR
532 nm
aerosol optical depth @ 340,
IMAA - Tito | 380, 440, 500, 675, 870, 937, YES CIMEL triple mode POT LUCIA MONA

1020, 1640 nm

ENEA - . L
aerosol, clouds Luft CHM 15K Tatiana Di lorio

LAMPEDUSA

ENEA - aerosol, clouds High power lidar Tatiana Di lorio
LAMPEDUSA ’ i
IMAA/UNINA . Salvatore

Aerosol yes Lidar NAP
NAPOLI Amoruso
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Radiation Data

. ) Instrument / Model .
Institute Parameter Active / / Site Pl
Product
ENEA -
Kipp&Zonen
LAMPEDUS downward SW yes LMP
A CMP21/CMP22
ENEA - .
. Daniela
LAMPEDUS downward LW yes Kipp&Zonen CGR4 LMP Meloni
A
ENEA -
LAMPEDUS downward PAR yes Licor Li190R LMP
A

Radon Data

Instrument / Model /

Parameter
Product

IMAA - Tito  **Rn concentration Radon Mapper mi.am Lucia Mona
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