ACTRIS- . CIMONE AND PO VALLEY FIELD CAMPAIGN 2017

in the framework of ACTH I5. IP' 1

Science nstruments Partecipants =  Data -

Bologna Mt. Cimone San Pietro Capofiume
Air Quality Italian Climate Observatory Atmospheric Composition
Observatory "Ottavio Vittori" Observatory
Urban background Mountain remaote background Rural background
(44°31° W 11°20° E, 39 m asl) (44%12' M, 10%42' E, 2165 mi asl) [A4*3% M, 11* 37 E 11 m asl)

The alian Climate Obdervatory 0. Vitton™ [O0-0%0 The meatearological station “Giorgio Fea®, located at the
research area of CNR in Bologna, wia Gobettl. The site & GAW-WRD Global Station, k5 located on the top of Mt rural site of 5t Pletro Capofiume (B:0), it Is owned by
classified a3 urban background station. The activity of the Cimane (2165 m as.l), the highest peak of the northern  ARPA  Emilia Romagna and CHR collaborates  amd
measurement station began In Kowvember 2011, in the itallan Apennines and i is the only high mountain station implements continuous measurements and performs
framewnark of the Supersite project of Regione Emilia for atmospheric research bocated bath South of the Alps fiehd experiments for over thirty years,

Romagna, and the Po basin

The air quality manitoring station S locatéd inside the
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3-28July2017: MONTE CIMONE ACTFRtampaignc WP11

Absorbing aerosostudies in the Pdasin and its exporto the freetroposphere

The three sites were equipped with a variety of
instrumentation for  optical charachterization
including

MAAP, Aethalometer Nephelometey CAPS,Laser
Induced Incandescence SR, PAS, LIDAR
Sunphotometers

Moreover sampling for chemistry and morphology
have been performed as well as the physical
characterization

The Bologna/MonteCimone field campaigntook place
from 3to 28 July2017, duringthe summerperiodwhenthe

3 measurementsnes

San Pietro
@ Capofiume

IO UNTAIN
MoQts*
Cimone

vertical export of pollutantsis particularly active Simuoultaneousneasurementsof elementaland brown carbon,

absorption- scattering- extinction coefficientshave been performedtogheter with chemical(on line and offline) as

well as morphologicalcaracterizationof aerosolparticles The campaignwas organizedas part of ACTRIR2 WP 11

dmprovingthe accuracyof aerosollight absorptiondeterminationg With the main goal of assessinghe processes
affecting the variability of the MACvalue The vertical & LINR & pdiulicn was studied through the columnar
sunphotometricmeasurementandthe verticaldistribution of the measuremensites
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“=  Moreover a comprehensivaneasurementdnterpretation has been carried out
.« by usingan air quality modelling chainimplemented over Po Basinwith high
horizontalandverticalresolution A crosssection,interceptingthe three

“  samplingsiteswill be generatedfor investigatinghe fate of absorbingaerosolas
«=  well asof other anthropogenicand natural species

=@



17 INSTITUTIONS INVOLVED

5 TNAapplications

CNRISAC Institute of Atmospheric Sciences and Clim http://www.isac.cnr.it/en
ARPAE EnvironmentaAgency EMILIROMAGNA https://arpae.it/
_ NATIONAL CENTER FOR SCIENTIFIC RE http://www.demokritos.gr/2lang=en

"DEMOKRITOS"

PSI Paul Sherer Institute http://www.psi.ch

JRQ Ispra JointResearciCenter https://ec.europa.eu/jrc/en

Aerosol d.o.o Aerosol d.o.o. http://www.aerosol.si/

IGE LydadAddzi RS DS2aOAS hitp//www.ige-grenoble.fr/?lang=fr
Finnish Meteorological Institute http://en.iimatieteenlaitos.fi/
Michigan Technological University http://www.mtu.edu/

Center for Physical Sciences and Technolo http://Aww.ftme.lten

Vilnius
AerodyneResearch http://www.aerodyne.comindex.ph@a>
UNIMI Milano University PhysicDepartment http://ambiente.fisica.unimi.it/

Milano BicoccdJniversity Environmental

DISAT ScienceDepartment http://www.disat.unimib.it/

Universita degli Studi di Napoli Federico Il, https://www.unina.it/-/768495centro-di-
CeSMA . o o . — — :

Centro di Servizi Metrologici Avanzati servizimetrologictavanzaticesma
ALA ALA Advanced LIDAR Applicatind http://www.alasystems.it/homeit/
CNRICMATE Institute of.Condensed Matter Chemistry ar http:/Avww.icmate.chr.it/en/

Technologies for Energy

. . : _ http://www.imaa.cnr.it/en

CNR IMAA Institute of Methodologies for Environmente

Analysis
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MEASUREMENTS CARRIED OUT

Monte Cimone (mountain site, 2165)
Absorption coefficient MAAP, AE31, AE3
Photoacoustic
Black carbon SingleParticleSootPhotometer
Scatteringcoefficient NEPH TSK3
Extinctioncoefficient CAPS®Mssa(450, 780 nm)
Chemistry filters 24h EC/OCBrC
ACSM

San PietraCapofiume(rural site in Po Valley):
2 Absorptioncoefficient MAAP, AE31, AE33
B Scatteringcoefficient NEPH TSK3
Extinctioncoefficient CAPS (630 nm)
Chemistry filters 24hEC/OCBIC
ACSM




Bologna (urbarsite, Po valley):
Absorptioncoefficient MAAPAE31

Black carbonArtium LIF300
Scatteringcoefficient NEPH TSK3
Extinctioncoefficient CAPS SSA30 nm)
Chemistry filters 24h EC/O@rC
online WSBrOGabs370nmcoupledwith PILS)
Nightime AMS

PSI MOSQUITA VAN
Profilesandtransectsmainlyfrom San Pietro to
Pian Cavallaro (1878 as) and from Bologna to

Milan

Absorptioncoefficient MAAP
AE33 (7w)
PhotoacousticExtinctiomete(PAX, 870 nin
Black carbon: SinglParticleSootPhotometer
Scatteringcoefficient NEPH TSK3
Extinctioncoefficient CAP3Mssa(780 nm)
Chemistry AMS




July, 20 2017
Two aircraft measurements

Theultra-light aircraft from GreenLight
(http://www.worldgreenflight.com/) have flew
over Po Valleyequipped withinstrument for

equivalent black carbon (AB33) and carbon dioxide concentration,completing three vertical
profilesoverthe three sitesof the campaign S Pietro Capofiume Bolognaand Mt. Cimone

Synergy withEMeRGeroject (Effect of Megacities
on the transport and transformation of pollutants or |
the Regional and Globsatales) Bl

Thesecond HALO aircraft flight over Itébok off at
9UTC from Germany to enable flight downwind of ri‘;
the Po Valley in the late morning and in the
afternoon over Rome. The flight measurements are-::::,. | \.R
focused on catching the outflow of pollution from = ——

the polluted areas of Po Valley aRibme. ‘*;;_n '



http://www.worldgreenflight.com/

METEOROLOGICAL OVERVIEW:

500-hPa geopotential height

Summer 2017 was the 2"d warmest summer in Italy since records began on 1800 with
+2.48°Canomaly relativao 1971-2000mean.
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Temperature (C) Wind at 850 Isobaric surface (hPa) Geopotential height (dam) at 500 Isc

Initial time Fri, 21![! J2017 00:00 UTC

Bolam Model, CNRASAC, Italy

18 UTC 21 Jul 2017
MOLOCH, +15h forecast

Forecast + 18 h (000 d 18 h) wvalid Fri, 21/07/2017 18

Wind at 850 hPa (m/s)

Initial time Fri, 21/07/2017 03:00 UTC
Forecast +15 h valid Fri, 21/07/2017 18:00 UTC

18 UTC 21 Jul 2017
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Moloch model, GNR-ISAC, Bologna, Italy

3e. BOLAM, +18h forecast

27.0

24.0

21.0

18.0

15.0

12.0

9.0

6.0

3.0



lat

PRELIMINARY RESULTS:

Black carborconcentrationforecast

Monthly Mean (July 2017) Black Carbon [ug/m3]
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BC Daily cycle (July 2017)
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http://actris-cimone.isac.cnr.it/airguality




PRELIMINARY RESULTS:

eqBCirom MAAPmMeasurementover 3sites
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PRELIMINARY RESULTS:

AOD andabsorptiory scatteringnear surfacein San PietraCapofiume
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PRELIMINARY RESULTS:

AODat Monte CImone

PFR at Mt Cimone - raw data
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PRELIMINARY RESULTS:

Online AerosolChemistryat Monte Cimone
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PRELIMINARY RESULTS:

GasChemistryat Monte Cimone
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PRELIMINARY RESULTS:

Photoacousticat Monte Cimone
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s FUll TIme Series: 1 Hour Average

60 Minute Average of Absorption Coefficient (Bkgnd Corrected)
from 07/20/2017 to 09/13/2017
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Comparison of Noise Spectra

0.05 Noise Spectrum Comparison Laser's

Installed on PAS System A 405nm laser died
A 750mW of power

A Replaced by 532nm laser
A 200mW of power

0.04 4

0.03 1

g A Lower power led to more noise
(0]
g 0.02 -
1N

0.01- I 405nm PAS

B 532nm PAS
0.00
0 10 20 30 40

. -1
B,, Noise (Mm")



PRELIMINARY RESULTS:
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PRELIMINARY RESULTS:

EDX orfilters from Monte Cimone
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Example EDX spectra of different particle types. Some particles contain Na, while no Cl (depleted ?Zelr)gél[JgeE]/]e&saiged
particles. Samples from morning/afternoon and night of 07/19/2017.
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PRELIMINARY RESULTS:
TEM onfilters from Monte Cimone

07/19/2017, 8:258:45 AM




PRELIMINARY RESULTS:
TEM onfilters from Monte Cimone
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07/19/2017, 8:258:45 AM



Soot

These aggregates of organic particles and sometime mixed with soot are quite
common in this sample.

07/19/2017, 8:258:45 AM



