ocosk

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

SHORT TERM SCIENTIFIC MISSION (STSM)
SCIENTIFIC REPORT

This report is submitted for approval by the STSM applicant to the STSM coordinator

Action number: CA 15211

STSM title: METHODOLOGY OF THE COMPARATIVE STUDY OF AIR IONS AND
NANOPARTICLES MEASUREMENTS IN DIFFERENT LATITUDES OF THE NORTHERN
HEMISPHERE BASED ON THE MEASUREMENT CAMPAIGN IN THE UNIVERSITY OF CANTABRIA
AND WORK DONE BY THE INSTITUTE FOR ATMOSPHERIC AND EARTH SYSTEM RESEARCH
STSM start and end date: 23/04/2019 to 29/04/2019

Grantee name: SALCINES SUAREZ, CIRO LUIS

PURPOSE OF THE STSM:

max.200 words

|

DESCRIPTION OF WORK CARRIED OUT DURING THE STSMS

COST Association AISBL | Avenue Louise 143 | 1050 Brussels, Belgium
T+32(0)25333800 | F+32(0)25333890 | office@cost.eu | www.cost.eu

Funded by the Horizon 2020 Framework Programme
of the European Union




ocoskt

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

TO VALIDATE THE DATASET UC CAMPAIGN AND NEW PARTICLE FORMATION LEARNING (24, 26
and 29 April)

The ELPI+ instrument measures from 6nm to 10 um in 14 channels.Talking about the channels, the three
lower ones range has a mean of 6nm, 16nm and 30nm. The data collected covers concentration, diameter,
area, volume, mass and charge (Figure 1a).
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Figure 1a. (Left) Prof. Pablo Fernandez De Arroyabe, Chair of Working Group 1V Biological effects Cost Action 15211
and Ciro Salcines research fellow. (Right) Screenshot of dataset collected during UC campaign.

INAR has been measuring since 2009 in order to present detailed observations of atmospheric
nanoparticles and cluster down to 1nm mobility diameter. Atmospheric nucleation is the dominant source
of aerosol particles in the global atmosphere and an important player in aersol climatic effect. The key
setps of this process occur in ths sub-2-nanometer size range. Atmospheric New Particle Formation (NPF)
and growth refer to the formation of molecular clusters and their subsequent growth to larger sizes
(Kulmala et al., 2013), (Figure 1).
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Figure 1 Schematic description of main size regimes of atmospheric neutral clusters and the main processes related to
those size ranges.
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The joint measurements with differente instruments give the range of data required for studying NPF event
in _ Some of the instruments linked with ELPI+ are the following ones:
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Figure 2. New particle formation is a major source of atmospheric aersols. Figure courtesy of Tuomo
Nieminen, adapted by Ciro Salcines.
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(Zaveri and Peters, 1999); o
S Enviro-HIRLAM
(Sillman, 1991)

CBMZ - Carbon B Enviro-HIRLAM research and

development team (at DMI,
starting May 2017 — at
University of Helsinki, UHEL)

Baklanov et al., 2002-2017;
Korsholm et al., 2006-2010;
Mahura et al., 2004-2017;
Nuterman et al., 2007-2017;

Dry & N
(Zhanget al. 0.06 & many other colleagues
(Stier et al., 2 i 201?} through collaboration
Bm‘?gcn: (Denmark, Russia, Ukraine,
(Sanderson, 2009) K“;;:’;’“;’ufkffceiﬁm’
(Vignati et a Forest fire ’ ’
M7-HAM GFED v.3
(Giglio et al., 2010) Note: emission datasets used
IS4FIRES depend on research projects:
(ttp:/fisdfires.fmi.fi) MEGAPOLI, TRANSPHORM,
PEGASQS, MarcoPolo),
Components of the Enviro-HIRLAM modelling system EnsCLIM, CarboNard, etc.

Figure 3. Components of Enviro-HIRLAM

SMEAR Il STATION IN HYYTIALA (25-26 April)

The researcher Janne Lampilahti accompanied me to Hyytiala field station SMEAR Il (Station for
Measuring Forest Ecosystem-Atmosphere Relations). Hyytiala is three hours driven by car away from
Helsinki, so we decided to spent one full day and to stay one night there. The following day we returned
back to Helsinki.

In Hyytidla | received a full explanation about different instruments of amospheric measuremts and
ecosystem relations. The different measurement strategies and methodologies were constantly discussed.

Neutral cluster and Air lon Spectrometer (NAIS) (Figure 4) (Manninen et al., 2009).
Real-time NAIS measurements (Figure 5).

NAIS (Figure 6).

HITU HU instruments location (Figure 7).
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Fiqure 4. Inside the INAIS

e Cloud Condensation Nuclei Counter (CCNC) (Figure 8)

Condensation Particle Counter (CPC). (Figure 9)

Ultrafine Condensation Particle Counter (UCPC) (Figure 9)

Differente locations of SMEAR I, towers, mast, containers and instruments (Figure 10).
Measurements analysis with real database (Figure 11)

. =
Figure 8. CCNC

Figure 9. CPCand UCPC
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Figura 10. 35m Tower, Instruments on the top 35m Tower, 127m mast, instruments in containers and SMEAR
memorial plaque

Figure 11. Measurements analysis with real database. ) )
Figure 22. Prof. Tuukka Pet&ja host researcher and

Ciro Salcines

DESCRIPTION OF THE MAIN RESULTS OBTAINED

UC campaign approach allow to rely on the correct data collected. We have found a link to study about
NPF analysis with the dataset for UC campaign with INAR researchers. When this work will be finished, a
paper can be published.

After the presentation on bio-effects of charged atmospheric nanoparticles in INAR, we discussed about
the main challenges about the deposition of atmospheric nanoparticles and their urgent needs.

To have visited station SEMAR II. To have learnt NPF instruments and to have known new atmospheric
measurement strategies relied on with atmospheric electric fleld.

To have met with INAR group that work on dispersion modelling in different scales. Enviro-HIRLAM can let
us to study fluxes scenarios on urban boundary layer of the city of Santander. In addition, could have the
option of adding biometeorogial indices

To describe the air electrical properties in the Atlantic Domain in Northern Spain using Electric Low
Pressure Impactor (ELPI+) measurements, and compare them with a Boreal and Antartic measurements.

FUTURE COLLABORATIONS (if applicable)

We have agreed to examinate jointly with INAR the database in order to look for NPF during UC campaign
and to publish a paper about this topic.

To study OxyAlert App and oxiygen biometeorogical indice as a component of Enviro-HIRLAM.




