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1. Short executive summary (can be made available to reviewers and EU experts)
Bioaerosol particles encompass a wide range of organic particulate matter emitted by almost all terrestrial
and marine ecosystems exhibiting immense diversity in composition. These particles fulfil a multitude of
equally diverse functions, from colonizing new environments or hosts to catalyzing biochemical reactions in
the atmosphere. Regardless of their origin and whether they are viable or not, bioaerosol particles can carry
toxic molecules, cause allergic reactions, and also directly affect the climate by participating in the processes
of ice and mixed cloud formation (Frohlich-Nowoisky et al., 2016; Beggs , 2021). A growing number of studies
show that bioaerosol particles can have a significant influence on clouds and precipitation (Csépe et al., 2012;
Carifianos et al., 2021; Carinafios et al., 2022). Furthermore, the transport of biological particles, through the
atmosphere, has important consequences for ecosystems, altering their biodiversity due to the introduction
of alien species to the community and the modification of the genetic structure of the population (Comtois
et al., 2000).

Pollen concentrations in the atmosphere are a form of biogenic pollution classified as one of the major causes
of respiratory diseases in humans such as allergies and asthma (D’Amato et al., 2020). So that, although
previous studies indicate a clear relationship between the diurnal cycle of pollen emission and local
meteorological variables measured near surface such as temperature, relative humidity, and average wind
speed (Van Hout et al., 2008), its link with vertically-resolved atmospheric phenomena is unexplored.
Considering this scenario, this work presents an analysis of how variables associated with the vertical
behavior of the atmosphere can influence pollen concentration.

2. User group
Complete the table with details of the user group members who actually accessed the Facility. Duplicate
the table below for each member of the user group.

Information on the User group members

Member # 1
First and last name Gregori de Arruda Moreira
Gender [JFemale X Male [ Prefer not tosay
Nationality Brazilian
Profile [7  Undergraduate
X Postgraduate
[7  Expert scientist
[7  Engineer, Technician
[J  Other
Field of activity X ENV-ATMO - Earth and environmental sciences/Atmospheric
domain
7 ENV-HYDRO - Earth and environmental sciences/Hydrosphere
domain




ENV-LITHO - Earth and environmental sciences/Lithosphere
ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere
PHY - Physics astronomy, astrophysics and mathematics

CHEM - Chemistry and material sciences

BIO-MED - Biological, medical sciences and biotechnology
ENG-TECH - Engineering and technology

EGY - Energy

ART - Humanities and arts

ISC - Information science and communication

SOC - Social sciences

QI O OO OOO0O0O0DA 0

Are you a new user? Yes

X No

Institution name (employer) Instituto Federal de Sdo Paulo

[7 Public research (including international research organizations and
private research organization controlled by a public authority)

University and higher education

Institution legal status Public authority

(employer) : .
Small Medium Enterprise (SME)

Other industrial and/or profit private organization

Q o oogx

Other

Av. Clara Gianotti de Souza, 5180 -

Address (employer) Registro - Sdo Paulo

Country Brazil

Email address gregori.moreira@ifsp.edu.br

Access start date 01/12/2022 Access end date | 31/12/2022

Information on the User group members ‘
Member # 2

First and last name Maria Jodo da Costa

Gender X Female [0 Male [ Prefer not tosay
Nationality Portuguese
Profile [7  Undergraduate

[7  Postgraduate

X Expert scientist
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[J  Engineer, Technician
[J  Other
Field of activity X ENV-ATMO - Earth and environmental sciences/Atmospheric
domain
7 ENV-HYDRO - Earth and environmental sciences/Hydrosphere
domain
[7  ENV-LITHO - Earth and environmental sciences/Lithosphere
[7  ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere
[7  PHY - Physics astronomy, astrophysics and mathematics
[7  CHEM - Chemistry and material sciences
[7  BIO-MED - Biological, medical sciences and biotechnology
[7  ENG-TECH - Engineering and technology
[7 EGY-Energy
[J  ART - Humanities and arts
[7 ISC - Information science and communication
[J  SOC - Social sciences
Areyouanewuser? | /7 Yes
X No

Institution name (employer) University of Evora

[7 Public research (including international research organizations and
private research organization controlled by a public authority)

University and higher education
Institution legal status Public authority

(employer)

X

[

[7 Small Medium Enterprise (SME)

[7 Other industrial and/or profit private organization
[7

Other

University of Evora, Rua Romao

Ramalho, 59, 7000-671, Evora Country | Portugal

Address (employer)

Email address mjcosta@uevora.pt

Access start date 01/12/2022 Access end date | 31/12/2022

3. Scientific objectives

The main objective of this project was to evaluate the role of vertically resolved atmospheric processes in
pollen concentrations monitored near the surface, characterizing different features of the atmospheric
boundary layer from Microwave Radiometer (MWR) and Doppler lidar (DL), paying special attention to
thermal inversions and atmospheric stability.
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4. Reasons for choosing the Facility/ies

AGORA has the essential characteristics to carry out this project, as it is equipped with Microwave
Radiometer (MWR), Doppler Lidar (DL), and Hirst-type. Carrying out the TNA in this station enabled us to do
remote training about the operation and data manipulation of the aforementioned instruments, in addition
to working with an extensive database, which began in 2011 and 2016 to MWR and DL, respectively. Evora
has the same group of equipment as AGORA, therefore it was possible to replicate the analyzes in this region.

5. Activities during the TNA (research, training, events, ...)
Below are described all TNA tasks (T) that were performed by the members (M) Gregori de Arruda
Moreira (GAM) and Maria Jodo da Costa (MJC):

e T1 - Firstly, a meeting was held to decide on the measurement and data acquisition protocols,
which were remotely implemented by GAM.

e T2 - Remote data acquisition by the MWR system located at the [ISTA-UGR. So, from this data and
UEVORA database, the ABLH and its statistical behavior were estimated from the methodology
described in Moreira et al. [2018]. M: GAM, MJC.

e T3 - Detection of the height and intensity of the thermal inversion using IISTA-UGR and UEVORA
databases. M: GAM, MJC.

e T4 - Estimation of the atmospheric stability from MWR temperature profiles. M: MJC.

T5 - Conducting a theoretical remote training divided into two parts. Part 1: Preparation of filters
and equipment. Part 2: preparation of the samples, which are used for visual recognition through an
electronic microscope. M: GMA

T6 - Remote data acquisition by the Doppler system located at Granada. M: GAM

e T7- Statistical analysis and comparison of all collected data. M: GAM, MJC, AGORA member.

® T8- Preparing the structure of an article to be submitted to a Q1 journal (Journal of Environmental
Management). M: GAM, MJC, AGORA member.

6. Method and set-up of research

Two middle-latitude sites over the Iberian Peninsula (Granada [Spain, 37.164°N, 3.605°W, 680 m a.s.l.] and
Evora [Portugal, 38.568°N, 7.912°W, 293 m a.s.l.]) with different ambient conditions were chosen for this
study. Both sites have bioaerosol samplers (Hirst, 1952) and HATPRO microwave radiometers. The Doppler
used in this project is located in Granada. During the TNA period, measurements were carried out and in
parallel analysis were carried out with the historical database. From this set of data, the following variables
were obtained: the Atmospheric Boundary Layer Height (ABLH) (Moreira et al., 2020), the Thermal
Inversion Duration and Intensity, the base and top of each thermal inversion, as well as, its respective
temperatures, the stability index (Lifted Index, KO index (KO), Total Totals index (TT), Showalter index (Sl),
and the convective available potential energy (CAPE)) (Cimini et al., 2015), and the vertical wind speed and
shear (only for Granada) (Ortiz- Amezcua et al., 2022). The Airborne pollen concentrations (Galan et al.,
2007) were estimated following the standardized protocol of the Spanish Aerobiology Network (REA),
which recommends the use of Hirst-type suction volumetric samplers with a fixed suction volume of 10
[/min.

7. Preliminary project results andconclusions

Comparing Evora and Granada, the same Pollen categories do not have the same correlation, so that, while
in Evora Cupressus, in all levels excepting No pollen, is correlated with ABLH, in Granada, a significative
correlation is observed in endowed of high pollen concentration. On the other hand, Platanus has a higher
correlation in Granada than in Evora. In addition, in Granada there is a predominance of negative correlation
between Pollen and ABLH, therefore an increase in ABLH represents a reduction in Pollen concentration.
However, in Evora occurs an alternance between positive and negative correlations, so that it depends on the
pollen category and concentration.

Thermal inversions act similarly in both cities, showing a high correlation with high pollen concentration
events. It was also observed that the duration of the inversion has a greater effect on the pollen

4



concentration than the intensity, mainly in Evora, where the correlation is predominantly positive, in other
words, a higher inversion duration results in a higher pollen concentration.

Although the stability index presents similar distributions and ranges in Evora and Granada, the most
frequent values are different in each city. In addition, the same pollen categories present different
correlations in each city. In Evora, the highest significant correlations are observed predominantly during
high pollen concentration cases so that the index KI and CAPE (fig. 1) were the most significative index in
this site. On the other hand, in Granada, higher significant correlations were observed during the most
varied situations. However, in the same way as Evora, KlI, and CAPE (fig. 1) were the most influent stability

index.
" Eora | Granada

CAPE™AN CAPE™AY cappm™n ¢APEF0 cAPEFYS capgmodel

mean max min P90 P35 modal
€APE’ CAPE™™ cAPE™" cAPEP" cAPE™®® CAPF Cupressus

Cupressus .04 0 X oOlea 0275 033 0354
2 Morus ) 102 0! Pinus 0.0 0.0
2 Olea Dilsh ) Lt Platanus 011 012 | 011 0.12
9 Platanus 0.20%%. 0119%% 0.2 021%% Poaceae 0.08 0.08
Poaceae 2 £ Quercus 254 023* 013 .26%%  0.30%%  0.13
Quercus 2 s Urticaceae 0109, Diog:
CAPE™™ CAPE™™ CAPE™™ cAPE™ cAPET®® capE™ i
CAPE™™ CAPE™ APE™™ cAPEF® cAPEF® cAPE™  Cupressus 202600300 —0.21* [NOP6RNN0D6N -0.41*
E Cupressus i 0.16. 010 012 0.01 Olea 67°% 0.50**
Morus 0.03) 0.20 0f 0100014 Pinus 002 0.02. 0.1
3 - ; 5 L = B
— Olea 0.25 0.23 .15 013 Platanus 0,15 0.15. 0.22 0.22 J
'8 Platanus 0:05} 00" 0105 Poaceae 0:08] 05
Poaceae ) Quercus 0.34* 031 [S0B50 0.36%** 0.42* [0.95
= Queras 0.07 0/10° 0106 Urticaceae || Ualo 0z 0.23 I8
CAPE™™ CAPE™® cqpp™™ cAPEP™ cAPEP? capgmota!
CAPEMes capgmar apgmin (ApgPd CApEPSS cappmodal  Cupressus  [LSOEALTRUET 0.16) 0,14
Cupressus 014 _ 01a 013 | 00N 0)06: Olea Ll DI S
Morus 013, Ui Pinus
L ko Platanus -0.55%  0.55% 060*  -0.61*
* " * .
.:tla_:n Platanus ;uaoeae 0.66* 0.6 0.61*  0.52
uercus 0103
Poaceae 007/ 006 0105 0060107, Di07]
Quercas - T ST 0 RS e Urticaceae 0.14 033 031
Spearman’s Correlation
<0.60 0.60 050 040 030 -0.20 0.10 0.01 0.00 0.01 0.10 0.20 0.30 0.40 0.50 0.60 >0.50

Figure 1. Spearman correlation between the concentrations (subdivided into Low, Medium, and High in accordance with table 1) of the categories
of pollen analyzed at Evora (2017 - 2021) and Granada (2011 - 2021) and the values of CAPE. Correlations with values of p< 0.05 and p < 0.01 are
marked with (*) and (**), respectively.

Regarding the results generated by Doppler, the highest correlations between pollen concentration and the

analyzed variables occurred when situations of high pollen concentration were identified.

Therefore, based on the analyzes carried out in this project, it was possible to observe that ABLH values,
variables associated with thermal inversions, and stability indices affect pollen concentrations. Each variable
is related to pollen differently, and this also depends on the characteristics of each city. In the future, we
intend to analyze how other atmospheric variables can affect the process of pollen dispersion, in addition to
extending our analysis to other regions with different climatic characteristics.

8. Outcomes and futurestudies

All knowledge transfer strengthens the scientific collaboration between the Federal Institute of Education,
Science and Technology of Sdo Paulo (IFSP), University of Evora and Agora on biogenic pollution. The user
group will be able to carry out a similar implementation in South America both in the IFSP (after obtaining
funding) and in other groups with which it collaborates within the framework of the LALINET network (Latin
American Lidar Network).

Additionally, this TNA supports the initiative to propose an international project favoring the expansion and
dissemination of knowledge developed within the scope of ACTRIS with other continents.

9. Plans for publications

We intend to present part of the results of this project at the Workshop on Lidar Measurements in Latin
America (WLMLA), which will be held in the city of Punta Arenas - Chile in November 2023. Furthermore, we
intend to publish the complete results in the Journal of Environmental Management (JCR Q1).
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