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PREFACE
Dear Colleagues and Friends,

It is my privilege, once again, to welcome you, this time to the 23rd Annual Conference

of the Czech Aerosol Society (CAS), heldinthe sEeA 6 UOT ¢ ET A OACET T A
Urd 1t AU EAOGA 11 O6AA mOiI i 1060 Ai AEI O AT A OEA
ET AT 11 AAT OAOETT xEOE 6) 2%#%4/8h EAO AAAEZ
11 3Aec § EO EAO 1|1 O#hguabgelaAd ithsl imposEible tattiamSIate®). Ak the

TAi A Ei pl EAOh OEEO AOGAT O 1 AOGCAO 100 OOAAE(
conference organized by RECETOX RI. The primary motivation behind this collaboration

is the overlap in topics covered at bt conferences and the opportunity to bring together

a broader panel of experts, addressing similar issues from different perspectivese it

scientific research, practical implementation, or legislation. It is often these diverse
perspectives that spark nev opportunities for collaboration and professional
partnerships.

This year also marks a special milestone, as the Czech Aerosol Society celebrates its
CuOE AT T EOAOOAOUS ) xI OI A 1 EEA O OAEA OEEC
3i T 1 pEOTARIA £! 3 11T 1 DPOEI ¢h pwww8 *EGp DBl AL
the international stage and served as its longerm president. | would also like to
OAAT CT EUA EEO OOAAAOGOI Oh 61 Ui A vApi Al h xEI
nationally and internationally during his tenure as president. In 2002, CAS became part
of the European Aerosol Assembly (EAA), an international consortium of national aerosol
organizations. Throughout its existence, CAS has brought together experts from the
aerosol and related fields, supporting the development of these topics and promoting
broader public awareness of this important scientific field. Moreover, CAS has been active
in contributing to the solution of pressing societal issues, such as environmental ality
improvement, global climate change, and, more recently, the spread of aerosols during
the COVID19 pandemic.

The past year has been eventful for CAS, and | would like to briefly highlight a few key
developments. Most notably, we submitted a formal ki to host the European Aerosol
Conference (EAC) in Prague in 2028. This proposal, presented at the annual EAA board
meeting during EAC 2024 in Tampere, was unanimously approved by the representatives
of national aerosol societies. Over the next few yeatfie CAS board will be working hard
to prepare for EAC 2028, and we will keep all society members informed of the progress.
| look forward to discussing these preparations in more detail at the CAS members'
meeting on Tuesday, November 12, following the cénl OOET T | £ OEA 4 0AO0A
program.

| would also like to extend my gratitude to our colleague J. Schwarz, who has
requested to step down from his position as auditor within the CAS board. In his place, L.

- AHET OU E Aded fo A fole. Ashcerely thank Jarda for his dedicated work and
AT 1T OOEAOOCETITO OF #!'3nh AT A ) Al O ADPPOAAEAOA
the preparations for EAC 2028.

In addition, we aim to establish a new tradition of plenary lectures at this conferee,

a practice initiated last year by our esteemed guest, Prof. Philip Hopke. This year, we are
honored to welcome another prominent figure in the global aerosol community Prof.
Alfred Wiedensohler. Prof. Wiedensohler is renowned for his work on the matineatical
description of aerosol particle charge distribution, a methodology widely used by the
aerosol community. He has also made significant contributions to the harmonization of
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measurement techniques for characterizing aerosol physical properties. He rantly
serves as the Director of the Topic Center for Aerosol 48itu Measurements within the
pan-European ACTRIS research infrastructure and is a visiting professor at several
universities.

Finally, | would like to express my appreciation to all the spodT OO0 T £ ¢/ OUAOH
| 1 3Aech EIT Al Odidading suppOrters antl inev partners: Altium, Biowell
(Dekati), Chromservis, ECM ECOMONITORING, Envitech and TSI. You will have the
opportunity to meet representatives from these companies during the conferencend
some will enrich our event with their contributions.

)y xI O1T A A1 O0F 1 EEA O AgOAT A A OPAAEAI OEAT E
in editing the conference proceedings a task that is often underappreciated but critical
to the success of thigvent.

| look forward to seeing you all at Hotel 9 Skal and encourage you to share your ideas,
suggestions, and feedback throughout the conference.

Warm regards,
Jakub Ondracek (president of CAS)

Photo of CAS members participating at EAC 2024 in Tampere
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CRITICAL STUDY ON GBRUND VS TALL TOWER BASUREMENTS: EFFECF
BOUNDARY LAYER

Joseph DURATNA A fi L A A /1,6/kdimp Y4 $MALL, Fetr 6 / $) I, &kub
[ . $2<HLBetta0d/ +/ 21, Kajal JULAHA, RadekLHOTKA,! T T A £ 0] Salio <
MBENGUE Lenka3 5 # ( <. +33 60man0 2 / +2%p@roslavSCHWARZ

1Institute of Chemical Process Fundamentals, AS CR, Prague, Czech Republic,
durat@icpf.cas.cz
2 Global Change Research Institute, AS CR, Brno, Czech Republic
SRECETOX, Faculty of Science, Masaryk University, Brno, Czech Republic

Keywords: Atmospheric aerosols, Planetary Boundary Layer, Vertical Profile
INTRODUCTION

Atmospheric aerosols (AA) harm human healtl{e.g., Liu et al. 2019pnd affect the
climate through cloud formation and radiation forcing(Mahowald 2011). Their effect on
climate is still associated with large uncertainties wthin climate modeling (IPCC 2021)
The assessment of aerosol global effects is uslyaldone through groundbased
measurement in rural areas to avoid local pollution sources. However, the changes in the
planetary boundary layer (PBL) and the high population density of Europe limit the
representativeness of those measurements. Higher elevah measurements and vertical
profiles of atmospheric pollutants and meteorological quantities are needed to assess the
spatial representativeness of those groundbased measurements and distinguish local
from long-range transported aerosols.

The wide rangeof aerosol particle size and the variety of chemical components make
it difficult to predict their impact on the state of the PBL, the atmospheric transport, and
the radiative forcing in the upper and lower troposphere (Schwarz et al. 2016;
Ramanathan et al. 2002)Solar radiation changes due to the presence of aerosols and can
provoke greater ozone production and high aerosol concentrations and influence cloud
condensation and ice nucle{Tao et al. 2014, Liu et al. 2021)Thus, it is crucial to measure
aerosols both inside and above th PBL together with vertical detailed characterizations
of meteorological parameters. Few tall towers enable online aerosol studi¢Bosveld et
al. 2020), and most of the existing ones are located in cities. Théoee, this study allows
operating measurements that have not been done yet and promises valuable results to
reduce uncertainty induced by aerosols.

AIM OF THE PROJECT

With the collaboration of the Institute of Chemical Process Fundamentals (ICPF CAS)
and the Global Change Research Institute of the Czech Academy of Sciences (GCRI CAS),
the three-year project aims to use a 250 m tall tower to measure aerosols at different
heights to identify the contribution of primary and secondary aerosol sources anatfind
their origins depending on the status of the PBL. The other objectives are to characterize
11680 DPEUOEAT AEAT EAAT DPOI PAOOEAO AT A Al il PAC
forcing, and number and mass size distribution of aerosols at two heights. Affort will
be put into describing the seasonal and diurnal behavior of AA based on letegm online
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in-situ measurements, evaluating the influence of different atmospheric thermodynamic
conditions on AA, and separating and locating AA local, regional,dalong-range sources
using receptor modeling and back trajectories analysis. Finally, determining the
dependence of the onset of AA cluster growth on the height and status of the PBL and
comparing drone measurement with tall tower data set to define a metidology for
independent drone measurementwill be crucial to assess the representativeness of
ground-based measurements.

METHODOLOGY
The talltower AO OEA . AOCET T Al ! Oi T OPEACKERFQLY M OAOOAODI
the Czech Highlands will serve for the measurements as it is out of range of major sources
of pollution and officially classified as a central European rural background site.
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Two sampling strategies using instrumatation listed in Tab.1 will be based on (1)
simultaneous measurements by two identical instruments located at 4 and 230 m above
the ground, (2) measurements by one instrument using a switching valve to sample
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aerosols at different heights by two inlets. Precautions will be taketo avoid the effects

of height difference and tube length. Additional data sets will be available through the
collaboration with ACTRIS CZ (Aerosols, Clouds, and Trace gases Research InfraStructure,
the Czech national node) and the research infrastructer CzeCOS representing ICOS
(Integrated Carbon Observation System) in the Czechia, such as cloud and rain detection
at 230 m, cloud characteristics thanks to Lidar measurements, and PBL height from
ceilometers. Trace gas vertical distribution will also be masured for CQ, CO, NQ and Q.

4Agd, | OAOOEAx 1T £ ET 0000i AT 00 AT A Al A1 UUAOO
OAAI O OAOPI T OEAT A &I O OEAI j)#0& EIT xEEOA A

YT 00001 AT O 7 11 4AUPA 1T &£ 1 AAOGOOA
#21&-3 j1AOT OI1T -AO/14ETAR AEAI EAAT Al
| AOEAT i 1 AOAO 1 %oo /14 ETAR Al ARE AAOAI
| #T%# NEAI A AT Al QUA/ 1A ETAR | OCAT EA Al A
- OIZGEOAT O Al Al WBA® /14 E1 AR | AOGAI O
- 0izOEOAT O AWAIWUUAO /14 ETAR 1 AOGAI O
f;%a p3AATTEIG - T AR, 5 ET AR DPAOOGEAI A OE
103 jIAOI AUTAIEA 0A/TAETAR DAOOEAI A OEF
#0# j#11AAT OAOGEIT 0/ 14 EDABDOEAI A 101 AAO
03- jOAOOEAI A 3EUA /HEIAR Al OOOAO OEU
CATZ- 03 I TAETAR TAT T DPAOOEAI]
1)3 j.AOO0AI Al OOC/TAETAR AOI T OPEAOEA
3PDAAOOI I AGAOQ AEOOOEABOE] |

= \"I’N\",&\)(\A’ A oA - , < e e s . o~ .
ifggA'Lme OMMAT 7/, 17 ET AR AAOI OI1 OAA
CAAEA] OARNOAT OEAI 3/ &Z&1 AR NEI OAO OAI B
_EAOT AATI ATAA 3A00I C/ BET AR COAOEI AOGOU
yi1 AEOI 1 AOI COAPEU / AA&T ARDOKXIAOAIOA Eil O
#AEIT T AOAOD #, up /74 ET AR 0", EAECEOR
i EAOI ' AGEAI T 1 ABGAD 1. LAAE AAOATT 111 EOI

I AAOOOAIT A1 00

The procedure to ensure data quality will include laminar flow sampling, size
dependent sampling losses determination, and checks for possible leaks. All instruments
listed in Tab.1 will be operated according to SOPs (Standard Operating Procedure) given
by the ACTRIS ERIC or the manufacturer manuals and recommendations.

The measured aerosols wilbe divided according to the heights of PBL. The temporal

AOiil 6OET 1T

I £ OEA 0", xEI1l AA OOOAEAA EOII

and Piringer (2016) method. Finally, a model for air mass trajectory generation, the

HYbrid Single-Particle Lagrangian Integrated Trajectory model (HYSPLIT(Stein et al.

2015), will allow the study of the longrange transport of aerosols. The trajectories would

also be the base for the Potential Source Contribution Function (PSOWehrens et al.
2000) to calculate the probability of source location.
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EXPECTED OUTCOMES

The uniqueness of this project procures high expectations, with several publications
in peer-reviewed international scientific journals both within and after the completion of
the threeUAAO DBOIT EAAO8 )1 AAAEOETTh OACOI AO DPOAO!
planned at international and national conferences. At least three PhD theses and several
I AOOAOGO OEAOAO xEI Ihe résGitd wilDasd be Aigsénfinatddiin theA AOA A 8
form of science presentations at public events and seminars for high school and university
students and professionals.

REFERENCES

BoOOAT Ah &OAA #8h O0AOAO "AAOh '1 011 -Gu&au- 8 " Al E
De Arellano, and Bas J. H. Van De Wiéfty Years of Atmospheric BoundaryLayer
Research at Cabauw Serving Weather, Air Quality and Clima&oundary-Layer
Meteorologyl77 (2z3): 5837612 (2020).

Intergovernmental Panel On Climate Change (Ipcdllimate Change 202% The Physical
Science Basis: Working Group | Contribution to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Changést ed. Cambridge University Press
(2021).

Liu, Cong, Renjie Chen, Francesco Sera, Ana M. Vigedbrera, Yuming Guo, Shilu Tong,
-EAEAT ETA 38:838 #I1 AT Eih AO Al 8 O!'il AEAT O O0A
ET  ¢u ¢ NewEOfaAdOeumal of Micine381 (8): 705z15. (2019).

Liu, Quan, Dantong Liu, Yangzhou Wu, Kai Bi, Wenkang Gao, Ping Tian, Delong Zhao, et al.
O2AAOAAA 611 AOEI EOU T &£ ' AOT 0T 1 0 £EOI I 300£AA
" T 01 A A O UAtmospbelicdchemistry and Physizs (19): 14749760 (2021).

, T OOAOAT AOh #EOEOOI PE h-Hdightlime $efed ffoim Opekativkal CAO8 O
Ceilometer Aerosol, AUA O ( Bobngdrydayer dveteorologyl6l (2): 265z87.
(2016).

-AET xAT Ah . AOCGAT EA8 O! AOIT DEAT BAME ORBAI AOEAARD
Scienced34 (6057); 794z96. (2011).

2A1 AT AGEATh 6h 0 * #OOOUATHh ' 0 -EOOAR AT A $
I OEAT " Ol URRENTISCENSBH (8) (2002).

3AExAQOUR *AOI O1 AOh - EAEART %®dAHOAKERN OPEP ABEAH!
(AOOUT AER *EGp 3iT1pEh AT A 61 AAEIi pO wApI Al 8

Background Site in Central Europe, Including Correlation and Air Mass Back
4 OAEAAOIT OBtmobsphéric ReSdaokg6y177 (July):10820. (2016).

20



3OAETh '8 &8h 28 28 $OA@I AOh '8 $8 211 DEH
(930,)4 ! Oi 1T OPEAOEA 4 0AT Obi OO BAllet& of$he OP A O
American Meteorological Socie§6 (12): 2059z77.(2015).

Tao,J.C.,88 : EATh .8 -Ah AT A 08 &8 ,EO08 O4EA )
the SingleScattering Albedo and Its Application on the NO&It;Sub&gt;2&lt;/Sub&gt;
OET OT 1 UOGEO 2 Atndspheric Enertigrk &and Ph@siitd (22): 12055767.
(2014).

7AEOAT 6h 2711Th (AET 00OOAORh AT A , OOCAOAA -
Chemometrics and Intelligent Laboratory Systersd (1): 35z52. (2000).

21



- Q~%. A~ 6 %24 )PRGFILUTEPLOTYARE! 4) 6. "~ 6, (+/M34) - %:
623469 ! 4-/3&029 320 .5

~

-UEEAEIT &%$/2%. +/ h *A1l (/6/72+!'h , OATH

a O0OAO POI LEOI O p POl OOGAAph 0GpOT AT OAAAAEU
12801 Praha 2

fedorenm@natur.cuni.cz

A »n e s oA s s

+1 péT OU OI 1T OAYEEDDDh OADPTI pOABDOOOA AOGIT O
SUMMARY

Vertical profile of potential temperature g of the lowest part of atmospheric boundary
layer (ABL) significantly determines dispersal of pollutants ordinarily generated by
sources on ground. Therefore, fast, repdive and highly time-and-spaceq profiling of the
first 120/300 m of the ABL is desirable. To accomplish such a task, we used fiMet-XQ2
sensor for temperature T and relative RH and pressure mounted on upper part ofCall
Air 2s drone. Upward T, RH prafes were measured and evaluated. The ascent speed of
the drone was approximately 1 mg. One profile was accomplished within 3 minutes.
Spatial resolution of the profile was 1 m. Between the measurements of individual profiles
[ xAO AAIl AOQOIited (A AeatinapiwittAcAriolrAines for RH to get highly time
resolved overview for q profile of the lowest 120 or 300 m of the atmospheric boundary
layer. The interval between individual profiles was 10 to 15 minutes, based on which the
dynamics of the \ertical profiles were then developed. Good agreement between vertical
profiling using by drone and by tethered balloon was found but limited to about wind
speed < 1 msl.

a6/ $
. AET ELHppAE | A©DOij AOIT O& OEAET [ AUl p 1€©DOOOOUN
|AOAEOEA OUOT Ei ETTAAT OOAAA AOQOI T O& OEAELAE U
*AEEAE AEOOOEAOGAA O Oi O O6OOOO6A EA OLUTAITA T

OITLEA EA OOcAlA BGAAAOHRI  OAOOEEA] 0ADOBOG AR

e sooA £ N

- P R TEREN

and Hoobs (2006)+ 1 AOEAEU OA OAOOEEUIT p HOI £E1 OADI T OL
AAT1 8T ij OUAAOAT LAE OAAET OI 1 AT 08 4AET OUUAhAGAT p
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pl AOT AT L DBGAEI AA TAEATTI AOITi AT A E AAI ApAE
Schuyler et al. (2017). Hemingway et alj ¢npxqQ T AOpA UAEOT OEA Ui AO/
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2( DPIITTAp AOI T Oh IOA ®ATAPAIER) byl @ ANpAIGEPOCOOAT 1 ET A
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INTRODUCTION

Blackcarbon (BC) aerosols, one of the substantial contributors to climate change and
adverse health effects, are primarily emitted intothe atmosphere through incomplete
combustion of fossil fuels and biomass (Bond et al., 2013; Ramanathan and Carmichael,
2008). The radiative properties of BC depend on its vertical profile (Samset et al., 2013)
and understanding its vertical distribution is crucial for accurately assessing its impact on
climate systems. However, current modelingpased studies on BC vertical profiles are
limited, highlighting the need for improved measurement techniques. Among all the other
methods, drones have recently gainedgpularity.

This research aims to assess the vertical distribution of BC aerosols using a drone
at two distinct sites in the Czech Republic: 1. NAOK (National Atmospheric Observatory
+T HAOEAAQh xEEAE OADPOAOGAT OO A FroMe (FEcUIdy Afl
Mathematics and Physics in Praguagpresents an urban site.
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EXPERIMENTAL SETUP

The micro-aethalometer AE51 (AethLabs) providing real-time equivalent BC(eBC)
concentration, a meteorology sensor measuring temperature and relative humidity, an
an Alphasense Optical Particle Counter (OPC) measuring particle number concentration
were attached to the drone The same setup was used consistently at both sites.
Measurements were conducted during the summer and winter at each site, up to 250 m
at NAOK and 100 at FMPThe measurement interval was 10 seconds f@BC and Isecond
for particle number concentration to cover the high temporal variability of eBC
concertrations at the polluted site and cover changes in height during the flight. Wo
vertical inlets were used foreBC measurementsone 30 cm high without a dryer and the
other 20cm high with a silica gel dryer while no special inlet was used for OPC. The
pafOOEAT A 11 00 OAOGA AAI A OOOEAEICADEAT OROOBAT AL
20cm dryer inlet. Descent flights were not considered due to the downwash effect from
OEA AOT 1 Ad A NAIK| eBAWwab Adasdi@d at tigeound (4 m a,g.1.) and ortop
(230 m a,g.l.) of a 25meter measurement tower with an AE33 (Magee Scientific)
providing a means to validate and calibrate the drone measurements
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RESULTS ANDONCLUSIONS

The eBC massoncentration was overestimated by 22.5 % and 75%y the AE51
compared to the reference deviceAE33) on the ground during summer and winter
without the dryer (Fig. 1a) After using the dryer, the concentrations were comparable
(under 10% difference, Fig.1b), highlighting the importance of drying in minimizing the
impact of humidity, particularly for eBC measurements

(a) without dryer (b) with dryer
230 +-0H ® [@ eBC_AE51
— ° {4 o [0 eBC ref AE33
£
=
()]
-‘.';’
4 +--{0h ® ® b————- S I e ®
o HO-4 +-{H
0.0 0.5 1.0 15 2.0 0.0 0.2 0.4 0.6 0.8
eBC mass concentration (ug/m~3) eBC mass concentration (ug/m~™3)

Figure 1. Boxplots of eBC mass concentration from drone vs. reference devices on
the tower at NAOK(a)without the dryer and (b) with the dryer.

At the rural site (NAOK), eBC mass concentration amparticle number concentration
(PNC)decreased with height during both seasons, though the height at which the decrease
began was higher in winter than in summer. Vertical mixing effectively distributed 8
particles up to the first 50 m in both seasons at rural sites. However, stable atmospheric
conditions in winter led to uniform higher concentrations near the surface for both eBC
and PNC. The increase in PNC during winter at NAOK was primarily driven bge
particles (PM1) associated with combustion sources such as residential heating.
Conversely, at the urban site kRMP), both eBC and PNC were more uniform acrossl
altitudes in summer, facilitated by strong emission sources and enhanced vertical mixing
driven by the urban heat island effect. eBC mass concentration and PNC in winter
decrease with height, reflecting limited vertical mixing due to stable atmospheric
conditions. However, PN€ were higher in summer, likely due to increased secondary
particle formation driven by elevated NC: levels and photochemical reactions. Both the
sites exhibited a significant decrease in eBC mass concentration and PNC with increasing
humidity during winter, indicating that higher humidity levels contribute to decreasing
particulate matter concentrations.
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SUMMARY

Ship diesel engines are significant source of mane made nanoaerosol particles for
marine environment. Such combustiorgenerated nanoparticles are usudy significantly
enriched with various environmental pollutants, which are delivered by nanoparticles
deposition to the sea or transported by the air to seashore. To reveal whether the
nanoparticles are being mostly deposited within the ship trails or sulgct of longrange
transport, we measured size and number of microdroplets generated by sailing ships,
since the microdroplets can significantly scavenge the nanoparticles. Microdroplets
generated by sailing ships were measured by commercial disdrometers gtioned at the
bow of inflatable boat. Laser Precipitation Monitorz LPM was used for the measurement
on the Vltava river in Prague, Meteorological Particle SpectrometegrMPS was used on
the Baltic sea. The boat has cased ships downwind, at the at thetdnces 18-200 m from
the stern of a ship. Ships usually sailed at the speed about 4 faBroplet size distributions
were dominated by < 125@m droplets on both the localities. But droplet number
concentration was detected in the range d8,24*104 z 3,1 cm3at the sea, while4,6 *105
- 2,6 *102 cm3 on the river. Such a significant difference can be attributed to dimension
of chased ships and to significantly larger integration time for a LPM (60s) in comparison
with a MPS (1s).
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INTRODUCTION

ACTRIS- The Aerosol, Clouds and Trace Gases Research Infrastructurie a pan
European Research Infrastructure Consortium (ERIC). The goal is to produagh-quality
data on shortlived atmospheric constituents. ACTRIS looks at processes leading to the
variability of these constituents in natural and controlled atmospheres. The ACTRIS
community involves more than 100 research organizations. ACTRIS ERIC vedficially
established by the European Commission in April 2023.

ACTRISERIC consists of 8 Central Facilities; Head Office, Data Center, and six Topical
centers dedicated to the sic components of ACTRIS: aerosol, trace gases, and clouds, all
for in-situ and remote measurements (Figure 1). The Topical Centers are responsible for
the quality assurance of the National Facilities, which can be observatories or exploratory
platforms such as chambers or mobile platforms.

[ Head Office ]

Central Facilities
{ Data Center ]7

Six Topical Centers
I I I

[Aerosol In—Situ} Errace Gas In-Situ [ Cloud In-Situ J

National Facilities

Figure 1: Organigram of ACTRISERIC
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ACTRIS TOPICAL CENTERAISECAC

In this presentation, the quality assurance for the aerosol kitu component is
decribed. The Topical Center CAIBCACz Center for Aerosol InSitu Measurementsz
European Center for Aerosol Calibration &haracterization. This CAISECAC consortium
consists of seven laboratories, which are responsible for in total 12 advanced aesaokitu
variables (Figure 2).

[ CAIS-ECAC }

L Microphysical and Optical Variables J

WCCAP PACC CCC
Germany Czechia Finland

Vorld Ctbetion onire
o At P
Lnsora
oy
.l

Figure 2: Organigram of the ACTRIS Topical Center C/ASAC

The goals of CAIS ECAC datlowing:

a. CAISECAC developed standard procedures for 12 advanced aerosolsitu
measurements variables.

b. CAISECAC standard procedures are based on ISO & CEN standards, scientific
publications, and the WMGGAW guidelines.

c. CAISECAC provides performanceetst for instruments of different manufacturers
to confirm the ACTRIS compliance for high quality measurements.

d. CAISECAC provides traceable instrument calibrations against reference
instruments & certified standards.

e. All ACTRIS aerosol irsitu instruments are calibrated at the central facilities bi
annually.

The 12 advanced aerosol ksitu variables are following:

Microphysical:
Particle Number Concentration > 10nm
Nano Particle Number Concentration < 10nm
Particle Number Size Distribution 10 -800nm (mob ility diameter)
Nano Particle Number Size Distribution < 10nm
Particle Number Size Distribution > 800nm (aerodynamic diameter)
Cloud Condensation Nuclei Number Concentration

Optical:
Multi -Wavelength Particle Light Scattering and Backscattering Coeffic ient
Particle Light Absorption Coefficient
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Chemical:
Mass Concentration of NorRefractive Particulate Organics and Inorganics
Mass Concentration of Organic Tracers
Mass Concentration of Organic and Elemental Carbon
Mass Concentration of Particulaté&lements

The variables in bold are obligatory for observatories, a fifth variable can be choosen
according to the reserch program of the individual observatory. In total more than 60
obervatories have an aerosol irsitu program and aboz 20 moreexploratory plantforms

as well.

The presentation focuses on the quality asurance of the 12 variable by the seven different
laboratories as shown in Figure 2.
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INTRODUCTION

Organochlorine pesticides (OCPs) were widely usednge the 1940s for agriculture
and disease control, but due to their environmental and health risks, they were restricted
in most countries (UNEP, 2001). Currentise pesticides (CUPs) have since replaced them
and are extensively applied globally (FAOSTAT, 2024). Both OCPs and CUPs enter the
atmosphere during application and through volatilizationand re-volatilization following
atmospheric deposition (van den Berg et al., 1999), making time trends crucial for
understanding their sources.

While OCPs have been monitored extensively at continental and remote sites (Hung
et al., 2005; Hites and Venier, 2023), timseries data on CUPsmain limited (Wang et
al., 2021; Debler et al., 2024). In this study, biweekly samplegre collected ata rural site
in Central Europeand analysed forOCPs (20132022) and CUPs (20122021).

EXPERIMENTAL SETUP

Air samples were collected biweekly atthe National Atmospheric Observatory
+T HAOEAA j.'/ +aqh #UAAE 2APOAI EAh A&AOT I ¢mpao OI
using a highvolume air sampler with a PM10 preseparator. Sampling volumes averaged
VCXX M oxw [0 Al O [/ #0 O s.Kharticlesomere collepted orugpartd 0 Al O
fibre filters, and gases on polyurethane foam (PUF) pluger OCPsand a PUF/XAD2/PUF
sandwich sorbent for CUPdn total, 252 samples were analyzed for 30 OCPs/metabolites
and 107 for 48 CUPs. Samples were spiked witgptopically-labeled standards, extracted
an automated Sohxlet extractor, and cleaned using filtration for CUPs and column
chromatography for OCPs, cleaned, and analyzed by HPMS/MS and GEaVS.

RESULTSDISCUSSIOAND CONCLUSIONS

Of the 48 targeted CU®, 32 were detected in at least one sample, with 11 CUWPs
including pendimethalin? observed in over 80% of samples. CUP concentrations ranged
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AOT T tn M (& jug imetdlachiod). Ajl @rgeted OCPs, except endrin
aldehyde, were detected, withsix OCPs present in evengsample from 2013 to 2022,
highlighting their persistence.

Observed atmospheric levels were directly compared with national and regional
agricultural practices. Seasonal patterns and lonterm trends showed that many CUP
levels reflected their national usage patterns, highlighting the rapid effect of regulation,
e.g., for chlorpyrifos and fenpropimorph, while OCP trends showed thsignificant
decrease in atmospheric level for most of them, as well as tlid®minance of secondary
sources and longrange atmospheric transport.
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SUMMARY

Ground-level ozone (Q) causes significant adverse health effects leading to
premature mortality and morbidity, damage to buildings and materials, crops, and harm
to animalsleading to economic losses adding up to bilions of USD annually. Unlike in case
of the most other pollutants in the Czech Republic, s@oncentrations have not been
sufficiently decreasing, though concentrations of its precursors (VOC and NOx) have
decreasal substantially over the past years. This study aims to explain how numerous
factors z such as heavy traffic, meteorological factors, daily course and seasonality, and
aerosol concentration and size distribution influence ambient &concentrations.
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INTRODUCTION

Hygroscopicity can be defined as the ability of aerosol particles to take up water
molecules from the surrounding environment. This property affects the size, refractive
index, chemical composition, and optical properties of the particles, as well as the
formation and properties of clouds. The dependence of certain types of particles on
relative humidity (RH) represents a critical factor in estimating the uncertainty of the
direct and indirect effects of aerosols on the climatéBurgos et al.2019; Titos et al., 2021)

One of the conventional methods for measuring aerosol hygroscopicity of aerosols is
the observation of changes in light scattering properties with RH using an integrating
nephelometer (IN). It is common practice to utilize astup comprising one IN at dry and
another at humidified conditions in parallel or in series(Titos et al., 2016) The outcome
of such a measurement is the enhancement faxt f(RH), defined as the ratio of the
However, the use of multiple instruments in such setups may lead to owvelor
underestimation of the f(RH). Furthermore, there is a ldc of information about aerosol
hygroscopic properties at European urban sites.

EXPERIMENTAL SETUP

A new experimental setup developed at Suchdol ACTRIS site (Czech Republic)
consisted of only one IN. Aerosol particles passed through a Rivhead, were dried
subsequently by a nafion membrane and split into two lines. One sampling line carried
solely the dried sample whereas another one carried the sample to the second nafion
membrane where counterflow mass transfer between humidified particlefree air and
the aerosol sample takes place. Both dry and wet samples were transported alternatively
to the TSI 3563 IN through automated fouway switching valve every 60 min. f(RH) were
measured both for total f(RH}cand backscattering f(RH)scA T A /EAbsFfat480] 560 afid
700 nm with 3h time resolution (Fig. 1). The real RH of the sample was calculated based
on dew points from T/RH sensors installed before and after IN. This setup was installed
AO 1 #42)3 AAAECOI OT A OOAAT OEOA jwnadwmsyko. h pr1
2023. Data availability was 70%.
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RESULTS ANDONCLUSIONS

The medians of the f(RHx and f(RH)sc at 550 nm were 1.32 and 1.13, respectively.

Both variables exhibited their highest values in the spring, which may be attributed to
photooxidative activity of the atmosphere coupled with an elevated concentration of
SVOCs released from the surrounded flar(Fig. 1B). The single scattering albedo (SSA),
calculated from humidified Asp, exhibited an increase of 11.20% compared to the dr§sp
with the highest increase observed in the spring. The spectral analysis &fRH)sc
demonstrated a predominant increasevith wavelength, although there were also periods
of decrease, indicating the presence of dust in the aerosol sample.

The relationship between the OAAOOAOET ¢ BT COOOEI Aw@gbil.
AAOT OPOET 1 BT COOOEI Al T AT O ! ! %iaemicalAO A
composition of the sample in the absence of direct measurement techniqu@appa et al.,

2016). The substantial influence of black and brown carbon, as well as their mixture with
dust at the site corresponds to a relatively small hygroscopic growth of particles, typical
for urban environments. There was a positive correlation between the f(RH) and the
concentration of freshly emitted organic carbon particles. The high fraction of f(Rlsk:in
f(RH)sc highlights the importance of further investigation of f(RH)scfor the knowledge
about aerosol radiative effects.
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SUMMARY

This study focuses on examining the formation of new particles (New Particle
Formation, NPF) and their growth into larger sizes. The effects of envirorental
conditions on NPF events will also be examined. Data collection will take place at the
. AOETTAIT 1 Oi 1 OPEAOEA / AOGAOOGAOT OU +1T HAOEAAN

At ground level, a Neutral and Air lon Spectrometer (NAIS) will be deployed to
measure both netral and charged clusters or particles in size from 0.8 to 40 nm. A
Particle Size Magnifier (PSM) will also be used, capable of detecting neutral clusters
ranging from 1 nmto 12 nm. For larger particles (1800 nm), a Scanning Mobility Particle
Sizer (SMFS) will be employed.

At a height of 230 meters above ground, another NAIS and SMPS will be used, along
with a nanoSMPS to measure particles as small as 1 nm.

This set of instruments enables continuous measurement of particle size distribution,
from the smallest stable clusters to those up to 800 nm. It also allows for comparison
between measurements taken at ground level and those at 230 meters. Due to the
deployment of NAIS, we will, for the first time, gain insights into the charge of the forming
particles.
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PSM (Particle Size Magnifier), SMPS (Scanning Mobility Particle Sizer) a nanoSMPS (nano o
Scanning Mobility Particle Sizer)* AEEAE OAUT Al h OT UOAE A OIi p0OOi

VOAETT OO0T LUOOQq T AOAEOEA 4AA8 ps8
4AA8 pd 3AUTAI DPGpOOOI Eijh EAEEAE OAIEET 00T p O
i 0GpOOC 21 UOAE PG 4UD I naGATLA
a ~ ~ ~ e N ~ 2
UACI)IO?EArDE PSM 1712 nm CABO0UIT b
ovrchu NAIS 0,8240 nm . AAEOT E 1A’
P SMPS 102800 nm . ABOOUI T b
301 LUOA 0GpOOC 21 UOAE PG 4UDP i aAaGAT LA
230 m nad nanoSMPS od 1,2 nm . AOOOUITp
UAT OELI NAIS 0,8240 nm . AAEOT E 1A
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SUMMARY

The aim of this contribution is topresent partial results from the detailed analysis of
measured data obtained during the implementation of the PAUPZKO project, funded by
the Norwegian Funds. The concentrations of polycyclic aromatic hydrocarbons (PAHS)
and benzo(a)pyrene (BaP) were evaluad to identify potential sources of air pollution.
Samples were collected during three sampling and measurement campaigns: winter 2022
(January 18z April 18, 2022), summer 2022 (June 14 September 12, 2022), and winter
2023 (January 18z April 17, 2023), across 120 locations in the South Moravian Region
i*-+qQ AT A OEA 6UOTéETA 2ACEIT 69308 $O0OO0EI
aerosol particles) were collected, resulting in a total of 2,160 analyzed air samples.
Average BaP concentrations, calculatl from 18 collected and analyzed samples,
AGAAAAAA p T cCcrio AO op 1T &£ OEA pcgm 1TAAQEITC
for BaP established by the Air Protection Act No. 201/2012 Coll. However, it is defined as
an annual average concentrationTherefore, the measured BaP concentrations cannot be
interpreted as exceeding the limit but rather as elevated levels. In the regional
comparison, this involved 17 locations in JMK and 14 locations in VYS. Y-earyear
comparisons of winter campaigns shwed an increase in BaP concentrations at 45
locations in JMK and 19 locations in VYS. On average, higher concentrations of PAHs
(including BaP) were measured in the JMK region.

Based on diagnostic ratios of selected PAHs, their sources were assessed.
Indeno[1,2,3-cd]pyrene (IPy) and benzo[ghi]perylene (BPe) were chosen as markers. The
results indicate that during the colder months, sources predominantly involved the
burning of solid fuels, or mixed sources of solid fuel and fossil fuels. Sources frooring
diesel and gasoline were minimal. In warmer months, the number of locations affected by
diesel and gasoline burning increased, while the number of sites polluted by solid fuel
combustion decreased. Additionally, at some locations, PAH concentrationgre below
the detection limit, making it impossible to establish their diagnostic ratios.Here is the

a6/ $
0OGpOPAROAE OUTEEI TA UUEI AAan OLOI AAEi DOl
AOT I ACEAELAE OEI T O1T ApEijj O TUOEOAT BOB 1T AUAHF
*EET OLAEI A #:me: c¢mgmnC jO!50:+/ q8&ET AT é1
zDOT COATI O OwWEOI OT p DPOI OOGAAph AET OUOOiIi i U A

Al 1T Aj 8

TA6EHORT p TOUAOHp 1D
AT A OQUOT AA AEOQUITp A
AT PAAU T A UAOAOD él 1 On
AAT UT r AYDUOAT Oh EOAOL EA

UET EAELIT BT QIOAATAD
AT OAT1 Oi i A8 $i 0O

Oé 8 EAOAET T CAIT
AAT pi U Oi 01 OEOD

m prd p) p2!

47



—_—)

repubiAA  DOAOCEAAI T A DGAEOAéOEpP 1 ACEOI AOEOT A OOA

OEOPET U o0!5 EOI O Pl OALT OUT U UA ETAEEUOT OU j I

UT A¢EHTT OUTp T OUAOHpPpS8 OT ET AijOT AO EA EAE

OUET AT T MATLH OHRIOCOOTI EAI DOT EAAT OEAEEAAE UAOIT Ej

I AApAE EOT O UOLHATT ETTAAT OOAAA OAOHET U 0!5

UAOT Eij OuUuOUDbAT p TA AT EOT p UAOT ET Oi OEI AAAnS8
.

~ EA AAT UI r AYDUOAI
SEHT OEpAp 1 UOEAS

jEETOLéETA A@ﬁn
| AEDOT Al Ai AOE¢ O

31-6
)>o
N
\m:
O
T
o O

- %4/ $9 - Q~%. A

| AAROT 07 AT U OA OET AT OAT U O 1T AAROIT OLI EAIT A1
AUl T 1TLelyv TAiacgATi ETTAAT OOAAA Pi O1 61 AO E O |
| (-2Q08 $AO0O0I 1 AAAROO @8 OUI OEO AUlIT OUAOUTIT Al
OpEAILAAE AT p APT A8Q8 +ALAU 11T EAI EOA AUI A DPOTI
a0l ¢@ AnEAI OI BPTi1 OAUeT U A po AAEAI 1T AOI PTI
Ol EOO OjUTLAE UAOITEi O OijjUILAE O1T é1pAE 1T AAT Ap
projektu odeAOUT T pywy OUT OEij 0!5 UAAEUAATLAE T A £&£EI O
¢cpoemn OUT OEjj O0-pm A TUOI AAT AT Al UUT OUTT EA 066

/| AAROU OUI OEij DPOT ApEAI U Bl AT AO ¢t EIAET A
OUOLEOpP OUT OET OAéij /58-6Dba SVENGKEEREL M2SHh {Sven keckel
)T CAT EAOCAI Oih . Al AAET qQh O TU0OIAATT & COAOEIAO
(Mettlerz4 T 1 AAT "1 A(h £OLAAOOEiI Qs ' OAOEI AOOEAEU 1 /

O1 01T AL OAEAOAT éTp 1 AOT AT OI I AWA pé@quoéAEnEa
I OUARGKAT T OAT p AOAEAAZDA AAOCMIALI OINTAGILALE A DI OO0
UET OHAA T OAGATp OAOTT OOE OEI AU 1 AUE OLOI AAEL
T ¢Al Al OOAT T OAT p T AOGAEN " A0 [AUGORESDQAMET 1T G ARG
UAGpUAT ph TAAApOUT U OUTOEU 0-pmn O Opiﬁ L A [EE
Ol UEAT 8 61 AOOT p OOATT OATp EITTAAT OOAAp " A0 DAE
E OUEI UAHAA ¢é8 oomnfTcmpg 3A8 10AT WiinA @i Al @ ABRIEAIpA
OAAET EAET TT1TO0OIU 13 %. puvuvtwd cmpo n. I O T OAT U

OAT ET OT pi TOUAOHpO TA PILUTT O I AEOT I AOT COA~Z
A A C TATO "#7111 xnnn# ! CEI toAT O4AAE
i AGATU E EIiTAAT OOAAA 1T OOAOT pAE
I Eij PT1UAUEI EAELAE AOiT i AGEAI
i AOij OUAOATLAE 0!5 j+Giil Al
[ AOEAOU AUI U onm@@uPﬁamﬁmw@ammmaavmmmm

Z A 2 o~ s

E Oiidh LA O 1 EOAOAOOGA EOI O AEAREAEGOBAHIOOR] |
Pi i AOh EAEI piiao0 EAATTEI 0!'5 A OI 66O AOT
OEAAT T AAT U OA A& Oi nd

o0 0 Q (1)

Z A 2 o~ s N s oA~

4A1T 01 AEACT T OOEAEL DPI i a0 EA OUI AOGIHWEL Oijj éE
IPy=0 do +1 pro BPe=0. Pro IPy=BPe je hodnota [IPy,BPe] rovna O.

. Ol ET OT AijOi AG AUI U bGADPI ¢0AT U AEACI T OOEAE
OOAAAT T ET &UICEAKS O0AGEATQUA AUI A PT OLEOA %OEI E
i AOIT AA OEI OET O6UT p A E OLDI é0iji Aul OUOLEO / PA
AAl péAE nAl OOOAOO j - AAAEI AOh ¢mc¢oQs

48



6,3, %$+9h 86029 3 %h

. A UUEI AAfA DOjjiI A0l LAE BAICEAABI ERAERAIN E OL /
AT AAE AUIU OAOOAOAT U OACOAOI p EGEOEU Ul AO,
AAl ApAE | GA LAE DPAOAI AOOAAE jOADiTOAqﬁ E
OL Ol AAEU j"AOh 301 A0!'5 A 0-pmQUBEADIT WAE T @ W
VUUOEOI T O0OE T A ¢AOA TAAROO OUI OEOS

6LO01 AAEU EOT O OOAAAT U POl EITIBIAOTp AT Al
DOl EAATT O1I EOU OI AAT OAT U 1T AAT Ap OT UAmAT AT U 1

6 DGpDPAAAR 0!5 j O&eAOT A " ACGE UA WIUAEDI U I10@ihO (E
OUHHpAE OADPIT O Aulu IAGATU TELHp EITAAT OOA,
OLOAUI AEE TA YTUAIip *-+h EAA DPGE bPiEI AAO 1A
AAOAOI ET AAA 1T APT OpAAEpAp GRAT T BARATMhQA BOYX @
I AAT Ap AUIT A PTUT OT OUT A OLUTAITU UUOGEOIT OO0 j
i ET ABEAEAT O AAOAOI ET AAA mhqpQ AUI A UUOEOQI I C
A "A0 BT UI OCGEAT A OLUTAITT ORICPAABEIBp 6 WUEBADT |
vDGbDAAn OACOAOGA UA AAITT O AT AO iAaGATp EA T
"Ao O 1 AOTpAE |1 AOpApAEHh EAA EiT 1T AAT OOAAA " A
+1 OAT AAA T AUE o0!5 A "A0o AUIURGAT p AOOLEEIT 6C
aOEAUOGEpP T A ODPII1 Aeéld ) A

T g i el L TUOQQQ EI
0!5 OijjéE Api116a A o0-pn AUIT bIi

Ol OUl | OE I
BaPvst- JMK SumaPAU vs t - JIMK PM10 vs t - IMK
R2=0.661 R2=0.682 Rz =0.085
7 ; - 404
2 304 »
=
a 204
10 s —
0 10 20 0 10 20 0 10 20
t t t
BaP vs SumaPAU - JMK BaP vs PM10 - JMK SumaPAU vs PM10 - JMK
R*=10.992 RZ=0.424 R%=0.422
34 34 30
>
o 24 . 7 o 21 . & 201
T ] v ©
o] m 1 s . £ 104
T . )
o 0] BT .l . [ZI
0 10 20 30 10 20 30 40 10 20 20 40
SumaPAU PM10 PM10
BaPvst-VYS SumaPAU vs t- VYS PM10 vst- VYS
R?=0.58 R? = 0.665 R? = 0.062
- 25 :
W o 204 509
&L 54 2 404
T 10
3]
@ o
0 5 10 15 20 25 R 5 10 15 20 25 0 5 10 15 20 25
t t t
BaP vs SumaPAU - VYS BaP vs PM10 - VYS SumaPAU vs PM10 - VYS
R%=0.989 R2=0.502 R?=0.446
. 3 5 30_
o 2] : &£ 20
E[E 14 T g
E 10+
= w .
I T T T v ) { L T T 04 tomeos o ' : : |
0 5 10 15 20 25 10 20 30 40 50 10 20 30 40 50

SumaPAU PM10 PM10
I AO8 pd 6LOI AAT T ET OAI ARA DPOIj I A OkHzkak&louAAT T p
dobou monitoringu

49



BaP vs t - JMK Zima SumaPAU vs t - JIMK Zima PM10 vs t - JMK Zima
R?=0.561 R? = 0.553 R2=0.324

© 304 ¢

BaP

5 0 5 10 5 0 5 10 5 0 5 10
t t t
BaP vs SumaPAU - JMK Zima BaP vs PM10 - JMK Zima SumaPAU vs PM10 - JMK Zima
R*=0.987 R?=0.623 R?=0.647
o
v
o
10 20 30 10 2 30 10 10 20 30 40
SumaPAU PM10 PM10
BaPvst-VYS Zima SumaPAU vs t - VYS Zima PM10 vs t- VYS Zima
R2=0.119 R2=0.176 Rz =0.002
: : 50 4
o 2] 2 401
v .
@ E 304, .
204 T ;
0 4 8 12 0 7 8 2 0 7 8 2
t t t
BaP vs SumaPAU - VYS Zima BaP vs PM10 - VYS Zima SumaPAU vs PM10 - VYS Zima
Rz =0.987 R2=0.577 R?=0.537
34
=2
o ] @ ol = 204
i) . 1) [
@, | e ool £ 104
— il @
5 10 15 20 20 30 40 50 20 30 40 50
SumaPAU PM10 PM10

/| AO8 ¢d 6LOIAATiT ET OAI AAA DPOi i nOIzUAEUERT bpAE
EAI DAT i

VDGpDBDAAR DI
Pl AOT AATU O
ETATT OU EII
j OADIAXBR HPAT A EH
pl OLEOiI POT O

. A BBBI AEAC

p

Ol OUAT p UAOI Ei{j 0!5 AUl U EAATIT Ol
I OET O1 RN ANIL A8 pOOT T ANl AIGAUO® AUI 1

I OOAAp EAATT Ol EOLAE 0!5 DPOI EAL.
bq UOI UHT8 : OAEOI OUDI é0AT LAE E

c

OEAELAE DliﬁOu A OEI OET Oi AT £
i OEI OEUh AUl U POIT EAATT Ol E
A Ul A¢EAOATp T OUAOHPp o0!'5 OUU
El OA OUOT AEOh LA TTEUITpPp OB

EOAI EOR T OUAOGH A T UATp OI AAT OAT L AE EOAEI{8 5
UUOEI AAA AT Al LUU AEACIT OOEAELAE piiAdj OUAOAI
1TEAT EO EQ@AD arAs OmiAdITT OUT p AGAOAR OEIp A 0O0OUOD
Oi pAAT T UAOTEA A DI OUA O o DPGpPAAAAE 1 UAOT EA
POijjAARE 1 AOT pAE 1 aGATp AT AEUUp EA UOUHT OUT p t

—_—)

iTEAiEOUl bG

DuOIAAI 0!5 OROCOPAT I OBNT pi ACAOEUI 6 EI AOGU TA co
*-+(d8 . A TUAIp 693 O UEITpAE TAOpApAE BGAOI U,
i AOGAOEUIijh O 1 AOTpAE I aAlpA pA‘ pi O0i Oi pHAT T UA
UETTpAE [T nO@AREA TAUI6 th O 1 AOTpAE 1 AOpApAE
Oi pAAT T UAOIT EA O UEITpAE 1 nOpApAE A ODPAIT OUIT D
01T éAO TTEATEO TO1EOT AT LAE AT DPOAOI O O POijARED

/AA EQ@@&MﬁGé&Q&H&pibﬁ 6UHHb EDOAAR BOABRI 0!
OA OOiioil @i b ®I UT Of OUT U O T AT O E OkerednacemA CAOE O |
0! EA OLUTBETREGAOOCE DI EIELOMEEEAAT T Ol EOLAE ]
DI

~ ~ A I P

5
Ul O1T OUT UuOpdiloAd ANpEB) | TBOAOOEiTI I EOAEE T A 11 EAI

50



M

T AEOCEI T AEAp 1 ACAOQGEOI p -EhPAQAAAT REOEAQAPI T AT
Krumlov (-0,57),T A 6UOI ¢éET A T A TTEAITEOA | AOOGAT U -~
korelace mezi teplotoua BaP émh wv Qh T AEOI AAHD -0[33). 1 1T EAl EOA |

$UI'A AT AEUUp OAET EA EiT OA1l AAE O Ei 1T AAT OOA
i "OpApAE AT AEUUp E OLOAUTi 1 O PIEIAOGO EITTA/
OUUEATTiT OACOAGE 1 RAODQIAGT TAABGHPARAUI A DI UT ¢
j"A0Q A 0-pmn8 +0Oiil 1AOIp IAGpbAp EAIDATA TA
i AUE OOiiT 6 o!'s5 A "Aoh EITTAAT OOAAA OOi U 0!t
DGEAT ELT A TADPT OpAAEPGPDARAITAGBAES DGpDHDAEA [
T AEOPpHA AT HIT E TOIEOIATp OUAOATLAE 11 EAT
bPGpbPAAR UAOI EA "A0Qs

0/ $Q+/ 6<. 7

4A7T 01 DOUAA AL:J‘I~A OUOOTI GAT A UA EET AT é1p

programu dlouhodoAi ET ET T AAPéT pET OT UOT EA OLUEOITLA
LITERATURA

c UETT ¢é8 ¢qmpTqgmpg 3A8 1T TAEOAT A T-QUuihQHp - @D h

2012.

+Giji Alh +8h -EEOHEAh 08h 6Aé¢AGAh :8 6UOLEO
AOI T O& OEAELAE AAOI O1 1ij8-108EAI EAET 1 EOOU |

f 41 AEOUAXxOEEh -8h . Ai EAATEERh *8 0! ( AEACITI
emission sources Environmental Pollution 162 (2012), 114119

[R Core Team (2024). R: A Language and Eromment for Statistical Computing. R
Foundation for Statistical Computing, Vienna, Austria. <https://www.R
project.org/>.

Maechler, M., Rousseeuw, P., Struyf, A., Hubert, M., Hornik, K.(2023). cluster: Cluster
Analysis Basics and Extensions. R package viers2.1.6.

51



61 2)1 "), )4l 2 B2y #% #( 1.%2/®//:,!1°L/ 60 VH +!,)40Q
34~%$. "~ %62/ 0Q

Radek Lhotkd2,0 AOOA ohi EDIAGO Q3h6 1. AE& E A, SaliouMBenddd)
Jaroslav Schwarz, 6 | AAEI pO wWApIl Al

12 00AO0 AEAI EAELAE DIOAGRWDI &Aei@ditpRdAs\c) OAE Ah
2 OOA0 POI L EOGOIOROARERRO 0 AX¥EpIh OABPOAT EEA
a OOAO OLUEOI O CcITAUITp UIiAaTUR ''6 12h "O

+1 péel ODOQAT @A I,0 TAREOEDTTI P | AOE RIOBAUEOAABDEIOD HU DA !
ZeFir, Aethalometer model

SUMMARY

This study evaluates the variability of organic aerosol (OA) sources monitored at the
. AOCET 1T Al I Oi T OPEAOEA |/ AOGAOOAOI OU +1T HAOEAA
Non-refractive PMi was evaluated in four seasons of 2019. The positive matrix
factorization with multi -linear engine was used to determine the sources of OA at NAOK,
with five or four factors resolved for individual seasons. The probable origin areas of OA
factors were identified by the ZeFir program. NAOK is affected by local sources of OA, as
well as by regional and longrange transport of OA
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INTRODUCTION

Lightning activities are used as bases in enhancing prediction of severe convective
weather events, particularly nowcasting. Studies showed that lightning activities are
highly correlated with precipitation rate. However, linking the occurrence of lighting to
the thermodynamics of thunderstorm is not well understood on a localized scale. In the
Philippines, there have been a few studies relating lightning with thunderstorm.
Precipitation during thunderstorm event can be intense, and t& duration of torrential
rain can last longer hours resulting to damages in properties, and associated flooding or
landslide that may even cause deaths. Thus, developing an early warning system based on
lightning activity for severe weather events is of geat value. The study aims to evaluate
the relationship between lightning and thunderstorm activities in Metro Manila by
analyzing their spatiotemporal distribution and investigating the atmospheric profile
conditions during thunderstorm across different sesons. Case studies are conducted to
identify common features observed from atmospheric profile of thunderstorms that
coincided with intense lightning activities.

EXPERIMENTAL SETUP

Daily, monthly, and seasonal patterns of lightning and thunderstorm occences are
analyzed using the synoptic reports, TRMM Lightning Imaging Sensor, Blizortung and
WWLLN lightning detection network, and upper air observations.

RESULTS ANOONCLUSIONS

Variability in the spatiotemporal distribution of lightning was found to be linked with
the diurnal cycle with ~ 95% lightning activities observed between late afternoon and
early evening. Lightning activities from TRMM LIS (intracloud) and WWLLN (cloudto-
ground) depict the high frequency occurrence of thunderstorm in Sciere Garden station
and peak during the southwest monsoon season. Results shows that 57% of lightning
occurrences were observed during the southwest monsoon, 25% during transition
period, and 18% during northeast monsoon season. High frequency lightning occence
during southwest monsoon season is associated with atmospheric profiles having large
CAPE value of greater than 1000 J/kg, negative lifted index, K index greater than 300C and
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precipitable water greater than 41 mm. These implies a high probabilityfadhunderstorm
characterized by a strong updraft strength, unstable lowevel air parcel, and high
precipitation rate. To further demonstrate these results several case studies from the past
severe weather events were analyzed. Case studies of severe weatbvents having high
frequency lightning occurrence was due to the thunderstorm having an atmospheric
profile initial condition of large CAPE value, negative lifted index, larger K index, and
higher precipitable water. It is evident from the case studiethat attainment of this initial
condition leads to severe form of weather event either during the day or night and
regardless of the season.

The relationship of lightning and thunderstorm established in this study can serve as
basis for better prediction d thunderstorm in Metro Manila using lightning data. This will
be of great value to the different sectors like the government, aviation, insurance, and
emergency services.
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INTRODUCTION

When measuring atmospheric aerosols, it is crucial to perform accurate sampling and
conditioning of the aerosol sample. Numerous recommendations and standards describe
the appropriate setup for this process. The best practices and scientifically proven
methods are also employed by the large paBuropean research infrastructure, ACTRIS
(Aerosol, Clouds, and Trace Gases Research Infrastructure). One of the primary goals of
ACTRIS is to standardize measurement techniques for characterizing shdixted
atmospheric constituents. This harmonization also includes ensuring the correct delivery
of the aerosol sample to the respective aerosol igitu instruments, or in other words,
establishing a proper sampling setup. All these recommendations are summarized by the
ACTRIS Central Facility (CF) known as CAEEAC (Center for Aerosol Hsitu
Measurements Z European Center for Aerosol Calibration and Characterization).

SAMPLING RECOMMENDATIONS

A properly designed aerosol sampling setup ensures that the aerosol sample is
delivered from the ambient environment with minimal changes, unless the measuremen
technique requires the removal of certain unwanted components (e.g., using an OC/EC
denuder). An ideal sampling system should:

o0 Remove hydrometeors (such as precipitation or fog droplets)

o Ensure a representative ambient aerosol sample, minimizing particlesses
0 Reduce the relative humidity of the aerosol sample to below 40%

o Minimize the evaporation of (semi)volatile aerosol particles

The recommendations cover the selection of the appropriate sampling inlet for
specific aerosol instruments, as well as comderations for special environmental
conditions. Another crucial factor is proper aerosol conditioning (such as drying or
removing unwanted components). Additionally, attention should be given to the choice of
suitable materials for the sampling lines, thedimensions of the sampling lines, and,
importantly, representative aerosol sample splitting when multiple instruments are using
a common sampling inlet also known as isokinetic subsampling.
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INTRODUCTION

Exposure of living cell cultures atir-liquid interface (ALI), mimicking i.e. human lung
surface, is believed to be one of the most realistic means to model toxicity of complex
mixtures of pollutants on human health. The complexity of the close cooperation of
OAT EOOET T O O1 O@yAyfdps dnd éf th®ihgdinBritation are among the
limiting factors of ALI.

Here, the concepts of ALI exposure and realorld emissions monitoring using
portable emissions monitoring systems (PEMS) are combined into a portable emissions
toxicity systems (FETS), along with a mobile toxicological laboratory base, for field
deployment, including operation in moving vehicles.

EXPERIMENTAL

The cell cultures are contained in airtight 17x13x9 cm exposure boxes, where the
sample is symmetrically distributed into 8 wells of a standard Transwell 24well holder
populated with standardized 6 mm inserts, at 25 c@imin/insert. In a 40x35x45 cm inner
dimensions incubator, sample and control air, conditionedto 5% GO ox J# AT A
humidity, are pumped through to up tofour exposure boxes. Auxiliary mobile base
laboratory includes a small laminar flow box, additional incubator and freezer.

Validation of the system has comprised of a) characterizing particle losses in the
sampling train by comparing sizeresolved particle concentrations at the system inlet and
at the exposure box inlet, b) characterizing particle deposition rates by introducing silver
nanoparticles into the system and assessing the number of particles deposited per surface
area on electron microscope gridplaced in lieu of cell cultures, c) assessing the viability
of cells exposed to control air, with cell cultures having undergone extensive transport,
handling at a range of temperatures, and exposition in a moving vehicle, d) assessing the
viability ofcel 1 O A @bl OAA O OAI AGEOGAIT U Al AAT AAAEC
background station.
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RESULTS

AEA DAT AOOAOEIT OAOA OEOI OCE OEA OAiPBPI A Al
increase in humidity to >85% relative humidity, CQ addition) is shown in Fig. 1 on the
left for a relatively crude measurement using a spark generator and on the right for oven
generated silver nanoparticles with both improved sample conditioning and reduced
measurement uncertainty (standard deviation shown in vertical lars). The particle
deposition rate, as determined by electron microscope imaging, could not be conclusively
assessed due to disaggregation of silver nanoparticle clusters, and is estimated $2%.
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Fig. 1. Exposure system sampling train penetration rat leftz gold particles
generated by spark discharge, right optimized sampling train, silver particles
generated in an oven.

The system has undergone an extensive field validation, including 4 h of exposure and
2 h transport in a vehicle each day for Blays, 5day operation outside in vans and tents
at-u O Cog¢ J#h OOAT 0PI 00 |1 A-d@dptrud®,iduriggwiichE i AT A
cells were exposed to the diluted exhaust from the truck.
We believe this is the first known use of ALI exposure chambas PEMS, useful for
monitoring of toxicity of a range of air pollution sources.

CONCLUSIONS

A mobile toxicological incubator, where cell cultures grown on membranes are
additionally enclosed in small exposure boxes, and exposed to pollutants air-liquid
interface, has been developed and characterized in this work, and used in several field
campaigns.
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SUMMARY

The emission of heavy metals in atmospheric aerosols has been regulated since the 90s
of last century and has continually decreased until now. This work is focused on
evaluating law-limited heavy metal concentrations for 12 years (20192021) and their
evolution in the Czech Republic. Heavy metal concentrations were reduced under the
studied period in all station types and all heavy metals (Arsenic, Cadmium, Lead and
Nickel), except for Nickel concentration at the industrial station type.
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SUMMARY

Many accessories and devices for air sampling covertmoad spectrum of monitored
volatile substances and air contaminants in a wide range of concentrations. Metal
canisters with an inert surface treatment (Fig. 1) provide high inertness and stability of
the collected samples, especially for trace analysis. Sampligom sampling canisters are
most often analyzedusing the instrumental technique of gas chromatography with
suitable detectors.

Bruker Daltonic offers mass detectors with gas and liquid chromatography for
targeted and untargeted analysis. The new triplguadrupole Bruker EVOQ GTQ SPEED
brings high sensitivity for target analysis of volatile and semvolatile organic
contaminants. The highresolution mass detector with time-of-flight analyzer ecTOF
facilitates the identification of unknown contaminants thanks to the simultaneous
electron (EIl) and chemical ionization (Cl).
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INTRODUCTION

Air pollution is responsible for many health effects, mainly respiratory and
cardiovascular diseasesBrunekreefand Holgate, 2002)4 EA #EEI AOAT 8 0 3 AT AOI
speleotherapy inOstrov u Macochan Moravian Karst focuses on the treatment of young
children suffering from respiratory tract, asthma, allergies, atopic eczema and to
strengthening the overall immunity. For several decades, the sanatorium was situated in
a small building in the middle of the village. Last year, the sanatorium moved to a new,
modern building located at the end of the villge on a small hill.

The aim of the presented project is to analyse the air quality in the new location of
sanatorium with a focus on the characterisation of atmospheric aerosols in the PM2.5 size
fraction and to compare the aerosols in the old and new lation.

EXPERIMENTAL SETUP

PM2.5 aerosols were sampled using a higiolume sampler (DHA8O, Digitel) for 24
hours on quartz fiber filters (diameter 150 mm, Whatman). Sampling took place during 3
weeks within winter season and 2 weeks within summer seasoaf 2024. Black carbon
(BC) content in PM10was analysed using an Aethalometer (model AE31, Magee
Scientific). Aerosol mass concentration was determined gravimetrically based on the
difference in weight of the filters before and after sampling. In winter, mss concentration
of PM2.5was also measured in parallel at a time resolution of 2 hours using betay
attenuation method with an online continuous particulate analyzer (Model PX375).

RESULTS AND DISCUGSI

Filters with collected aerosols wereanalysed for organic carbon, elemental carbon,
monosaccharide anhydrides, polyaromatic hydrocarbons, hopanes and steranes, resin
AAEAO AT A T AOCET @UPEATTIT O | +Giji Al AMQletdléd8h ¢mpo
results of mass concentration of aerosols anthe concentrations of particulate organic
compounds and BC will be presented.
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Fig. 1: PM:concentration measured with 2 hours time resolution during the winter
campaign.

CONCLUSIONS

Higher aerosol concentrations during the winter campaign than during the summer
campaign indicate greater air pollution during heating period. Both local and regional
emission sources may contribute to the pollution, and the contribution of longange
transport of aerosols cannot be neglected. The main emission sources of pollution in
winter were identified as the burning of wood and coal, mainly for domestic heating.

ACKNOWLEDGEMENT

The project has been supported by the programme of Regional Cooperatiohthe
Czech Academy of Sciences in 202825, No.R200312301. This work has been also
supported by the Ministry of Transport as part of the longterm conceptual development
programme for research organisations, by thdlinistry of Education, Youth and Spus of
the Czech Republic within the Large Research Infrastructure Support ProjecACTRIS
Participation of the Czech Republic (grant numbei:-M2023030), and within the CzeCOS
programme (grant number: LM2023048) and byBrno University of Technology within
the project No.FCHS-24-8591.

REFERENCES
Brunekreef B., Holgate S. T., Air pollution and healthancet 360, 12331242, (2002).

+Gijl AlTh +8h -EEOHEAh 08h 6AéAGA :8h 011 UAUZ
aerosols in urban areasAtmos.Environ.,67, 27-37, (2013).

-EEOHEAh 08h +GijiAlh +8h 6Aé6AGAh :8h #EAOA
aerosols in winter in an industrial urban area Atmos. Environ, 105, 97108, (2015).

67



INORGANIC COMPONENTSF PM2.5 AEROSOL INHE AREA/ & # (), $2%. 6 3
SANATORIUM WITH SPEEOTHERAPY

L OEUR M, %A OET O qAQAIC IR )++A5 EE4 11 Hanet - | |
(,!16<1 +h6€AT A #)0AOAT 6#ALGARIIA ~+M2 * EOEAY (% 2/ 6<
Roman, ) | " )4 Radeks B * E G, S#li6u:MBENGUERoman0 2 / +5%£

1Institute of Analytical Chemistry of the CAS, v. v. i., Brno, Czech Republic,
alexa@iach.cz
2 Brno University of Technology, Faculty of Chemistry, Brno, Czech Republic
S EET AOAT 60 OAT AOT OE &uov uMadoday CadetiRéphbiicOE A OADB U
4Transport Research Centre, v. v. i., Brno, Czech Republic
5CzechGlobe Global Change Research Institutaf the CAS, v. v. i., Brno, Czech
Republic
8 RECETOX, Faculty of Science, Masaryk Univerdgno, Czech Republic

Keywords: AerosolPM2.5, anions, cations, elements
INTRODUCTION
Aerosols (Particulate Matter, PM) are responsible for many negative effects on the

environment and human health, mainly respiratory and cardiovascular diseases
(Warneck, 1988). Speleotherapy uses the naturatlimate in the cave as a treatment

i AOGET A £ O OAOPEOAOI OU AT A 1T OEAO AEOAAOAO | *E
O - AATAEU EO OEOOAOAA ET -1 OAOEAT +A000 O1 O0OE
4EA T OECET Al OAT A Onidaieobtheditagen@srdpladed ta@a nEw placdE A

iT OEA EEIT 1TAAOAU OEA #pOAGOEU AAOAS

The aim of the study was to compare the outdoor air quality of the original and new
AOGEI AET ¢O T £ OEA AEEI AOAT 60 OA1T AOI OEOI 8

EXPERIMENTAL SETUP

PM2.5 aerosol was sampld during 3 weeks in winter and 2 weeks in summer 2024.
A sequential sampler (SEQ 47/50, Leckel) was used for 24h sampling on Teflon filters ¢{TF
pnnnh p8m Al Bl OA G&unA samplexs (30 hifh, DBIAG0 brdP8IA ( ECE
77, Digitel) was used for 24 sampling on quartz filters (150 mm, Whatman) and
T EOCOT AAT 1 O11T OA £Z£EI OAOO jo8n Al DI OA OEUAh pr1g

Determination of ions was provided by sonication of filters (quartz, Teflon) in
deionized water (20 min) with subsequent analysis of aniogs by ion chromatography
(ICS2100, Dionex), cations by triple quadrupole inductively coupled plasma mass
spectrometer (ICRMS/MS, 8800, Agilent Technologies) and ammonium by continuous
flow analyser (Alexa, 2020).

Determination of elements was provided bydecomposition of nitrocellulose filters by
UltraWave microwave mineraliser (MA 149010, Milestone) in subboiling HNGs and
subsequent analysis by ICRMS/MS. The elements were also measured in parallesing
an Xray fluorescence analyser (model P:875, HORBA) at time resolution of 2 hours.

Electrical low-pressure impactor (ELPI+, Dekati) with 14 impactor stages
(polycarbonate foils, 25 mm, Whatman) and final filter was used for real time
measurement of particle number concentration in the range from6 nmit pm Al 8
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A condensation particle counter (CPC, Model 3007, TSI) was used for mobile
measurement of particle number concentration.

RESULTS AND CONCLUOSIS

Filters with collected aerosols were analysed for anions, cations and elements.
Measurement of partculate elements with high time resolution was performed only
during winter campaign. Mobile measurement of particle number concentration was
provided during both (winter and summer) campaigns in the village, sanatorium building
AT A #p OA GOE Ureshis 6r Asdosdb chraparientsAwill be presented.
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Fig. 1. Concentration of ions in PM2.5 aerosol near the new (NB) and original building
(OB) of the sanatorium during February 2024
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Fig. 2: Particle number concentration of aerosol (P/cA) in the village Ostrov u Macochy
during February 2024
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INTRODUCTION

Polycyclic aromatic hydrocarbons (PAHSs) in air are almost exclusively formed in
combustion processes. Oxygenated and nitrated PAHs (OPAHs, NPAHS, respectively) are
co-emitted with parent PAHs from fossil fuel and biomass combustion processes.
Additionally, many of the NPAHs and OPAHs are formed in photochemical and
microbiological reactions of PAHs in air and soil. As semivolatiles resist to some extent
biodegradation in soils, polycyclic aromatic compounds (PACs) i.e., PAHs and their
derivatives, can undego re-volatilisation from soils, which may turn soils from sinks into
secondary sources and thus enhance the lofrignge transport potential of PACs by
multihopping (grasshopper effect). The significance of these secondary sources for PAC
abundances in ambént air is unknown and is not accounted for in emission inventories.

EXPERIMENTAL SETUP

We determined the concentrations of 15 parent, 10 OPAHs and 17 NPAHS in air gas
and particulate phases and topsoils at a rural and nearoastal northern European sie
j " EOEAT AOh vuvyldcoe Tywlpuvewh c¢cpw I A8O8I 8Qqh
i +1T HAOEAAh twlote Tpuvlnud%wh vemnm | A8oO81 8Ql
respectively. Following Soxhlet extraction (DCM) and cleanp, PAHs and NPAHs+OPAHSs
were analysed using a 7890A GC (Agilent) coupled to a tandem MS (7000B, Agilent) and
APCIMS/MS (Xevo TG MS, Waters), respectively. In grassland (both sites), the soil A
horizon was sampled, in forest (central European site) the soil O and A horizons.€elh
direction of diffusive air-OT E1 1 AOO AGAEAT CA xAO AAOEOAA £
Soil fugacity was derived from both the concentrations in soil (potential fugacit§sd q A O
well as from air equilibrated with the soil pore space (immediate soiligacity fs; using a
so-called solil fugacity head; Cabrerizo et al., 2010).

RESULTS ANDISCUSSION
At the central European site, a number of-2 ring PACs were found to volatilise from
grassland and more from forest soils in summer, and much less in wintane. Conversely,

at the receptor site, net deposition of PACs prevails and -slatilisation occurs only
sporadically. (Mwangi et al., 2024)
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grassland site. Arrows indicate direction of diffusive aisoil exchange flux (based ofog
(fs@fa)| > 0.5). Error bars reflect standard deviation or LOQ.
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CONCLUSIONS

Existing data on airsurface exchange of PACs is notably scarce, and methodological
uncertainties persist in quantifying air-soil exchange. As very little is known about the
spatial and seasonal distributions, soil burdens and net mass fluxes of PACs, an
assessmentof the significance of soils to act as secondary sources of PACs to the air of
source and receptor areas is impossible. So far, PAH emission inventories neglect
secondary emissions and may be significantly underestimating, in particular in receptor
areaswhere long-range transports (imports) contribute more to depositions. This might
explain gaps in PAH emission inventories, indicated by field studies in various countries.
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SUMMARY

Library collections are mostly made of porous cellulosdased materials such as
papers and textiles. Fine particles (< A1 qh OADPOAOAT OET ¢ OP O1 wnb 1
(PM) mass in libraries and archives, deposit on book surfaces and can also penetrate into
small openings, including interfiber spaces. These particles can cause degradation of
archival documents and therebre is necessary to clean them. An alternative method of
cleaning by the C@snow jet was tested and compared with traditional mechanical dry
cleaning techniques. Different types of papers and textiles commonly used in library
collections were treated by he jet using a developed automatic system with welllefined
operating parameters. Measurements included the influence on particle removal
efficiency and possible degradation. Results revealed that the jet was effective in
removing submicron particles, incuding those embedded in the fibrous surface. In
contrast, the mechanical dry cleaning methods were almost ineffective for these particles.
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WHAT CAN PIXE AND OHER NUCLEAR ANALYTI&L METHODS OFFER FOR
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INTRODUCTION

Since introduction in1970, PIXE plays an important role in aerosol research. | one of
the first articles about PIXE technique (Johansson, 1970) demonstrated that PIXE, when
using MeV protons and Si(Li) detector for Xay detection, is capable of detectingnany
elements at the 1012 g level simultaneously. Authors also suggested that aerosol research
is one of the possible applications of this novel method. Since that the research of
atmospheric aerosols rapidly grows and starts to use many other methodsrfphysical,
elemental and chemical analyses (Maenhaut, 2015). However the PIXE and other nuclear
techniques can be still quite useful, especially when combination of methods, small
samples, high sensitivity is required.

' %2/ 3/, - %! 352%- %. 4 ). . 0) ~ %Y

At~ Awe have started with aerosol research at late eighties. The firs work was done
on 5MV Van de Graff accelerator (Havranek, 1994), where we also built the first
multipurpose chamber for simultaneous analyses by PIXE, RBS, PIGE and PESA analysis.
The combingion of these methods can potentially provide information of elemental
content of trace and matrix elements in sample from almost whole periodic table of
elements, including Hydrogen analysis by PESA (in thin targets) and light element
analysis as Li, F, BNa by PIGE. Since 2005 we have a new 3MV TANDETRON 4130 MC
electrostatic accelerator, witch further improved our possibility and flexibility of
analyses. New chamber for Now we have two experimental lines, where we can perform
aerosol analysis. New chaimer for simultaneous analysis and ion micrebeam line with
OEA AAAT OAOI 1 OOCEIT 1T /&£ AAT OO pAi AT A 1 AOGAOAI
mapping of samples. The micrdoeam also allow as to analyze single aerosol particles
(from coarse mode, se@icture 1.) or to study the micro homogeneity of aerosol deposits.
With the micro-beam we can also create (By IBW method) a membrane filters with given
pattern of small pores with possible use also in aerosol collection and size classification
(see picture 2.).
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Picture 1. Single particle anlgsis from stage 10 on BLPI impactor (Coarse particles)
analysed by RBS and PIXE method by ion mieb@am with 2.6MeV protons. Scan size
vm@u Al 8

10um 729624 SO S15 (ASCR)

Picture 2. Different patters created on ion microbeam by IBW metod in thin PET foil.
Optical image (left), STIM image (ceneter and right). Multiple ion writing (left and
center], single ion writing (right).
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SUMMARY

The optimization of conditions for the sampling of biogenic volatile organic
compounds (BVOCSs) in the air using a wet effluent diffusion denuder (WEDD) with
subsequent analysis of collected samples by gas chromatography coupled with mass
spectrometry (GGMS) is the main topic of the presentation. Continuous sampling of
analytes into an absorption liquid and taking samples at the denuder outlet at a two
minute intervals is the main advantage of the WEDD. Selecting appropriate conditions for
the highest collection efficiencies of individual BVOCs in denuder and for using the
method for sampling in ambient air with various meteorological events was the main aim
of all experiments. The following optimal conditions were selected: denuder temperature
(200 #qh AEOA& 1T x junm | InHdptarne)dabsorptibrOiqudBoyiiss 1 ENOE £
ml/min). The measured collection efficiencies of all studied BVOCs in denuder were above
89 % with these optimized conditions, except for highly volatile BVOCs. Thietection
limits of the studied BVOCs for this method are lower than their concentration in the
outdoor air during the growing season. Therefore, the optimized method is suitable for
the determination of fast changes in BVOCs concentrations (except higklylatile) in the
outdoor air.
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INTRODUCTION

Inhaled fibrous microparticles can pose serious health risks, which have led to
significant attention in the last decades (Khoa et al. 2022). Nevertheless, more and more
studies focus on fibrous shapes in relation to inhalable drugs (ShachBerman et al.
2019). Fibres, particularly the smaller ones, can penetrate deeply into the lungs and reach
the alveoli. Their elongated shape causes this. Usual inhalable spherical drugs in the size
range of 52pnm Al EAOA AEAEFEAOI OU OAAAEEhIU th&EA AAA]
fibrous shape may provide a solution for delivery in these regions, but the mechanics of
inhaled fibre flow are more complex compared to spherical particles. Therefore, it is
important to understand how specific parameters (e.g. breathing flowratedimensions of
fibres) influence the flow and deposition of fibrous aerosols in the human airways.

For a better understanding of this field, deposition experiments were performed.
While the previous measurements utilized a male airway replica, this studyresents the
first use of a female airway replica. The collected data provided new insights into fibre
deposition in the female airway and will also be used for validation of CFD simulations in
order to improve the understanding of the flow of these partites.

EXPERIMENTAL SETUP

Deposition experiments under two different realistic breathing regimes were
performed: normal breathing (max. flowrate 27 Ipm) and heavy breathing (max. flowrate
180 Ipm). Polydisperse fibres in the diameter range of ¢ p 1 &bl length range of &
100A1 xAOA OOAA8 4EA [T EQGOOOA T &£ Cci AOO EEAOAO
fluidized-bed-type disperser and then the dispersed fibres were inhaled into a realistic
replica of female airways. The replica spans from the oraheity to the seventh generation
of lung bifurcation; the rest of the lung was simulated using output filters. The model was
AAPAAT A T &£ OAOAAOEET ¢c6 AOA OI Al 1T OECET Al AOA
breathing patterns of the five lung partsright upper lobe, right middle lobe, right lower
lobe, left upper lobe and left lower lobe.

After the exposure, the airway replica was dismantled, and samples were obtained
from each segment and output filter. Each sample was manually evaluated under a
microscope with phase contrast (Nikon Eclipse), using a 40x objective with an aperture
diaphragm Ph2. A modified method from WHO (1997) was used for evaluation.

RESULTS
One of the primary deposition mechanisms for fibrous aerosols in the human

respiratory airway is inertial impaction. The extent of inertial impaction is characterised
by the Stokes number (Stk) (see Equation (1))
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where ” represents the density of water,Q is the aerodynamic equivalent diameter of
the fibre, Y is the mean flow velocity in the replica segment, is the dynamic viscosity of
air and, O is the equivalent diameter of the segment. Figure 1 illustrates the Stk in relation
to deposition efficiency (DE), which is defined as the ratio of the number of deposited
fibres in a specific region to the number of fibres entering that region. The figar
demonstrates that with increasing Stokes number increases DE. The results indicate that
if inhalable drugs had a fibrous shape, it would be important not only to choose the correct

AEi ATOETTO AOO Ai Oi O Ai1OEAAO OEA DPAOEAITC

0 01 2 4 6 8 10 20 30 50 75%DE
Fig. 1: Stk in relation to DE for heavy activity, A Stk to 0,1, B Stk to 1, C Stk above 1
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SUMMARY

This study explores the rime formationin the Czech Republic in recent two decades.
The input data are the measurements of rime thickness observed at the Czech
professional weather stations in 20022023 within the surface synoptic observations
(SYNOP) recorded in 1hour resolution. For advancesfatistical modeling the generalized
additive model has been used, accounting for lorAgrm trends, seasonality, daily course
and the North Atlantic Oscillation (NAO) index. All explanatory variables considered were
highly statistically significant. Highyear-to-year variability in rime formation has been
indicated at all stations. By far the highest rime thickness was recorded at the Lysa hora
situated in the Beskydy Mts.
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SUMMARY

Determining the emission power of significant largescale sources of atmospheric
aerosol created by anthropogenic activity consists of two steps. The first is the
determination of meteorological parameters for the concentration and size spectrum of
the aerosol spatial structure and its dynamics over the considered source. The second step
is the application of a suitable model solution of emission flows above the considered
source. The tested aerosol source was an agricultural field. Flight measurements of
number/mass concentrations and size spectra of atmospheric aerosol particles and
meteorological paameters with a model solution were carried out in order to determine
the emission strength of atmospheric aerosol sources over a large area.
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SUMMARY

Two-years of measurements (summer 2016 spring 2018) of carbonaceous aerosols
at the High Arctic station Alert, Canada, showettat in addition to organic carbon (OC)
and elemental carbon (EC), carbonate carbon (CC) was not negligibly present. The relative
abundances of CC in total carbon (TC) was 15% on average for the whole period. Based
on analysis of air mass back trajectori® we infer two possible sources of CC in the Arctic
total suspended patrticles (TSP). The CC content was significantly reflected in the stable
AAOAT T EOIT O1 b K@) offiC.iTHuE, CatbAnAtésiin Ajctic TSP have to be taken
into account bothinid OT PEA OO @& Enllydes@Onell a8 when considering the
impact of carbonaceous aerosols on Arctic climate.
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SUMMARY

This study focuses on theevaluation of sensorbased measurements of aerosol
particle concentrations in environmental projects funded by the Norwegian grants
realized during the years 2023 and 2024. The projects funded by the Norway Grants
focused on monitoring the concentration ddust particles in relation to the assessment of
the impact of local heating. ENVItech Bohemia s.r.o. has implemented directly or
indirectly (e.g. by subcontracting) 14 projects financed from this grant. During the
implementation of these projects, a gretadeal of experience has been gained from the
operation of sensor units for the measurement of dust particles. These experiences,
operational lessons and recommendations for the use of sensor units are summarised in
this paper.
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INTRODUCTION
Ship diesel emissions significantly pollute marine atmospheric boundary layer
(MABL) with aerosol nanoparticles gyring, V. et. al, 2005). Their interception at the sea
level or seashores determined by aerosol aging and spatial distribution within the MABL.
EXPERIMENTAL SETUP
Aerosol spatial distribution within the MABL and profiling for T/RH were determined
by an airship (Leoni et. al., 2016) and drone respectively (Tab.1.), duringdfcruise of the
IOW research vessel RV at Baltic Sea in late summer (231.8.2024)

Tab. 1: Instrumentation at the airship/drone*

Parameter Instrument Integration time
5-320 nm MSEMS 9403 + mCPC 9404 (Brechtel) 60 s

300 7 5000 nm OPS 3300 (TSI) 1-s

03 2B Technologies 2 sec
CQ,GPS, T, p IR monitor, GPS 1 sec

T*, p*, RH* iMet-XQ2 1 sec

RESULTS AND CONCLUSIONS

As an example (Fig. 1), on August 29: until 18:05, CMD ~50 nm angl~388 ppb (up)
and no ship, indicate aged ship plumes at height about 75 m with inversion layer heigh
ILH at ~90 m (down). During landing on board of the research vessel at 18:1018:18
similar CMD but Q ~ 72 ppb indicates fresh ship diesel plume fronthe research vessel.
In time segments of 18:2Q7 18:30 and 18:50z7 19:20, flying above the ILH at 60 and 40 m
respectively (down), CMD ~ 120 nm and &~ 88 ppb indicate background aerosol, though
there were three ships concurrently passing by. In contrasit 18:407 18:50, at fly height
x1tm I h AlTOA AU OEA ), ( x 388 ppbWwhigthe® @B ns v TTTpCc
ship, indicate background and aged ship plumes. Aerosol spatial distribution in the MABL
was mostly determined by T inversion during this cy.
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Fig. 1: Dynamics of particle size distribution and ozone concentration (up) and of
vertical profile for potential temperature g, RH and the airship flight height (down).
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