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Bringing service to life AQUNIN

TheBoundarylayerAir Quality-analysidJsingNetwork of INstruments(BAQUNIN)
supersite for Atmospheric Research and Satellite Validation over Rome area

A.M. lannarelli, A. Di Bernarding S. Casadig, C. BassahiM. Cacciarfi Abstract TheBoundarylayer Air Quality-analysidUsingNetwork of Instruments(BAQUNIN3upersitehasbeencollecting

M Campanelfﬁ, G CasasarﬁaE Cadeﬁ,l H Diémo7z G. Me pollutant concentrations/columnsand meteorologicalparameterssince2017. Currently, BAQUNINconsistsof three sites
A.M. Siarfi M. Cardaéi A. Deh@ P Gory?’l locatedin the city centre of Rome(ltaly),andin the neighbouringsemtrural and rural areas BAQUNINSs one of the first

observatoriesn the world to involveseveralpassiveand active groundbasedinstrumentsinstalledin multiple measuring
1. SERCO ItalBpA Frascati, Rome, 00044, Italy locations,managedby different researchinstitutions, in a highly polluted urba_n environmgntnot far from the Tyrrhenian
ast BAQUNINhasbeenpromoted by the EuropeanSpaceAgencyto establishan experimentalresearchinfrastructure

the validationof presentandfuture satelliteatmosphericproductsandthe in-depth investigationof the planetaryand
urban boundary layers Direct accessto data and documentationis open to the citizen and scientific community at

2. Sapienza University, Physics Department, Atmospheric Physics Laboratory (SA(!FHE)\If
Rome, 00185, Italy

3. ESA/ ESRIN, EGMQ, FraSCati, Rome, 90044, Italy | | https://www .baqunineu. Specificdatasetsare availablethroughinternationalnetworks
4. National Research Council of Italy, Institute of Atmospheric Pollution Researchif{INR EVDGhtips://evdc.esaint/)
MOr_ﬂerOtondQ Rome, 00015, Italy EUBREWNGEttp //www .eubrewnetorg/eubrewnel
5. National Research Council of Italy, Institute of Atmospheric Sciences and Climate (CNEERONE(Rttps://aeronet.gsfcnasagov/)
ISAC), Rome, 00133, Italy PGN(https://www .pandoniaglobalnetwork.org/)
6. SardegnaClimaOnlus Fonnj Nuorg, 08023, Italy EUROSKYR D //www .euroskyracnet)

7.ARPA Valle d'Aosta, Safdihristophe Aostag 11020, Italy
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12.00 12 55 12 50 1275 13.00 ] = Plumegeneratedby organicwastedisposalplant fire on 11 Dec_emberQO;S(R_ome) (a) (a) 1(}minutesaveraggd/ertical_profilesof horizont_alwind velocity
_ _ _ photo of the plume, (b) WRFdimensionlesssmoke concentrationand wind field (150 (b) verticalaveragedwind velocityU (colours)anddirection’
BAQUNINsiteslocations urban (SAPIENZAPL) semtrural (CNRISACRnd rural (CNR m.asl) at 10:00 UTC, (c) volume size distribution from PredePOM, (d) LIDAR (c) groundair temperatureT
lIA) Coloursdepict the Shuttle Radar TopographyMission (STRM)digital elevation LOG(RCS)64 nm, (e) AERONETgreen) and EUROSKYRABIue) AODat 500nm, (f) (d) total columnwater vaporTCWV
model in log-scale The blackline displaysthe boundariesof the Romemunicipality NCR tropospheric amount (red dotted line) with its uncertainty (red shaded area) (e) specifichumidityq
lannarelliet al. 2021 comparedto the 2016-2019reference(blueline andshadedarea)lannarelliet al. 2021 Continuoudinesin panels(c)and (e) refer to the gradientof Tandq.
Theorangedotted line representsthe arrival of the SeaBreezefront.
Theorangefilled areadepictsthe time interval requiredfor the
completedevelopmentof the SeaBreeze DiBernardinocet al. 2021
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NC2 Total Column from Brewer (APL) instantaneous Comparison of the NQ2 slant column
measurements(grey dots), monthly and yearly averages  densitiesretrieved at APLfrom Brewer#067
(continuouslines) The monthly averagesof the retrievals  and Pandora #117 considered as the Urban ML retrieval from LIDAR RES (1064nm) using modified Pathfinder approadh
from Pandora #117 are also shown for comparison reference Diémozet al. 2021
(dashedine). Diemozet al. 2021 BAQUNIN links to other ESA activities

Remote sensingLIDAR(s), Cellometer, Pandora(s), SODAR, FHRIHME), CIMEL, Pyranometer, -8amera(s), Brewer

In situ: micro-barometer, airquality (lowcost), meteorological station(s) https://www .bagunin.eu
Atmospheric modelling Weather Research and Forecasting (WRdgelingsystem @BaguninProjec
Next to come (2022)FTIR (EM27SUN)sdrometer airquality (mediumcost)
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GOSATANSETS/s BAQUNINAPL(AERONETYV, For SunPhotometersinter-comparisonrQUATRAM Campaigr{Sep2021). Formore detailson QUATRAMeries
TROPOM(red) and BAQUNINPGN (blue) collocated NC2 Total Columntime series more detailed description of methods and results see https://www .isaccntit/en/news/sorbetto2-internationatschootquatran-intercalibrationcampaign
Upper panel APL (urban) lower panet CNRISAC(semirural). For matchup data and BAQSGTENSER)16.pdf http ://www .euroskyrachet/quatram.html
methodologysee https://mpc-vdatservertropomi.eu/
Referencegmostrecentpublications) Contacts
DiBernardinoet al., 2021, 6Onthe effectof seabreezeregimeon aerosolsand gasespropertiesin the urbanareaof ~ JAnnamaridannarelli@serceom (scientificcoordinator)
Rome Jtalyé BIrbanClimate37, https://doi .org/10.1016].uclim.2021100842 StefanoCasadio@esmt (seniorscientist)

MassimoCardaci@sercoom (projectmanager)

Diemozet al., 2021, cGAdvanced\ retrieval techniquefor the Brewerspectrophotometeappliedto the 20-year
recordin Rome Jtalye BarthSyst Sci Data,13, 49294950 https://doi.org/10.5194essd 1349292021
lannarelliet al. , 2021, aTheBoundarylayer Air Quality-analysisUsingNetworkof INstrumentg BAQUNIN3$upersite ACknOWIedgmentS

for AtmospheridResearcland SatelliteValidationoverRomeareaé acceptedby Bull. Amet Meteorol. Soc ESAcontractBAQUNIN® 4000126 74819/1-NS

ATMOS2021 2226 November 2021


https://doi.org/10.1016/j.uclim.2021.100842
https://doi.org/10.5194/essd-13-4929-2021
https://www.isac.cnr.it/en/news/sorbetto2-international-school-quatram3-intercalibration-campaign
http://www.euroskyrad.net/quatram.html
https://www.baqunin.eu/
https://evdc.esa.int/
http://www.eubrewnet.org/eubrewnet
https://aeronet.gsfc.nasa.gov/
https://www.pandonia-global-network.org/
http://www.euroskyrad.net/
https://mpc-vdaf-server.tropomi.eu/
https://www.baqunin.eu/wp-content/uploads/2021/05/BAQ-SCI-TEN-SER-016_Validation-of-GOSAT-TANSO-FTS-IWV_v2.0.pdf

