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User group details

Please provide the following details for each user in the group

Name:

Surname:

Gender: (male, emale, non-binary)

Nationality: 

Employing organization name:

Employing organization legal status: (Public research,University and higher education, Small Medium Enterprise

(SME), Other industrial and/or profit private organization, Other)

Employing organization country:

Field of activity: (ENV-ATMO - Earth and environmental sciences/Atmospheric domain, 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, CHEM -

Chemistry, 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, MS -

Material sciences, MATH - Mathematics)

Name: Xiaoxia

Surname: Shang

Gender: Female

Nationality: Chinese

Employing organization name: Finnish Meteorological Institute

Employing organization legal status: Public research 

Employing organization country: Finland

Field of activity: ENV-ATMO

Name: Artur

Surname: Tomczak

Gender: Male

Nationality: Polish
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Employing organization name: University of Warsaw, Faculty of Physics

Employing organization legal status: University and higher education

Employing organization country: Poland

Field of activity: ENV-ATMO

Please make sure to address any comments made by the reviewers (if applicable).

Executive summary

Lidar-derived vertical distribution and Hirst surface pollen identification and counting has been analyzed. The two

methods of Shang et al., (2020) and Shang et al., (2022) have been applied successfully, to extract the

depolarization ratio of pure pollen particles of both synthetic and real observation cases. The optical properties of

pure pollen particles for several cases have been retrieved, using the lidar observations during the pollen season

in Barcelona.
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Scientific objectives

Pollen grains and fungal spores are one of the main causes of the inhalation allergies. It has been observed that

people at younger age are more often diagnosed on various allergies, mainly inhalation ones. Untreated allergies

phenomenon may cause asthma and other lung diseases.

The aim the study is to investigate allergenic pollen vertical-extend with its properties, by using remote and in-situ

observations over an urban coastal site.

Sicard et al., (2016) examined airborne pollen grain in the boundary layer with lidar and confirmed that it can be

traced in the atmosphere during the absence of other types of depolarizing particles using the volume and particle

depolarization ratio. Stachlewska et al., (2018) performed extensive analyses of pollen grains, anthropogenic

pollutants and biomass-burning particles based on PollyNeXT measurements. The separation of mixed aerosol

components is made based on optical properties (e.g., depolarization ratio) obtained from lidar measurements.

The project is related to current lidar research on pollen particles. On Google Scholars, one of the most popular

research dissemination platforms, the phrase "pollen lidar" has recorded a continuous linear increase in the

number of the published articles over the last 10 years (~ 11% on year-to-year basis).

Scientific research in this field is carried out by several experts, aforementioned prof. Michaël Sicard (Polytechnic

University of Catalonia), prof. Iwona Stachlewska (University of Warsaw), prof. Christine Böckmann (University of

Potsdam; Alfred Wegener Institute for Polar and Marine Research), Dr. Anca Nemuc (National Institute of Research

and Development for Optoelectronics). In this project, we would like to make basis for joint collaboration.

Reason for choosing station/ infrastructure

The UPC facility located in Barcelona is equipped with a modern lidar that allows to identify pollination events with

the possibility of individual pollen grain types classification. A Hirst spore trap, an instrument for pollen grains

identification by using manual classification system, belonging to Universitat Autonoma de Barcelona, is also

available nearby. 

The TNA realization at the UPC facility allows to broaden knowledge regarding remote pollen classification. It has

been done under the direct supervision of the known expert in this field, prof. Michaël Sicard from the Department

of Signal Theory and Communication at the Polytechnic University of Catalonia.
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Activities during the TNA (research, training, events, ...)

The two methods of Shang et al., (2020) and Shang et al., (2022) have been applied successfully, to extract the

optical properties of pure pollen particles of both synthetic and real observation cases. The inversion

codes/algorithms were written independently by the TNA users and the local students on matlab or python, e.g.

using different methods of non-linear least square fitting.

Method and experimental set-up

The user group leader Xiaoxia Shang, and the user Artur Tomczak, have the physical access to the Polytechnic

University of Catalonia facility, using jointly the remote and in-situ measurements of allergenic pollen grains and

fungal spores transported by air over an urban continental side. Xiaoxia Shang has also shared and transferred

the knowledge on lidar-pollen studies, and the algorithms/methods for the pollen characterization. The goal is to

improve knowledge on aerosol typing with respect to pollen particles in boundary layer and provide expertise in the

field of aerosol and cloud observation using a wide range of lidar techniques. The study has been conducted

under the supervision of prof. Michaël Sicard. Prof. Iwona Stachlewska took part in the activity using remote access

to improve knowledge on aerosol typing with respect to pollen particles in boundary layer and provide expertise in

the field of aerosol and cloud observation using a wide range of lidar techniques.

Preliminary results and conclusions

Lidar-derived vertical distribution and Hirst surface pollen identification and counting has been analyzed. The

optical properties of pure pollen particles for several case studies, have been retrieved, using the lidar observations

during the pollen season in Barcelona. We have extended the knowledge regarding pollen grains detection. We

also learned from the analysis of lidar workflow at the BCN faculty and the algorithms used in the BCN facility to

detect pollination events.
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Outcome and future studies

The project allows to tighten cooperation in the lidar research area between the Finnish Meteorological Institute,

the Faculty of Physics of the University of Warsaw, and the Department of Signal Theory and Communications at

the Polytechnic University of Catalonia. It allows to develop studies regarding the high-resolution observations of

pollen grains within boundary layer, especially its mixing with other types of aerosols, including anthropogenic

pollution. 

The project allows to assess the influence of pollen grains on the properties of the aerosol observed in the urban

environment. Thanks to the expert knowledge transfer, it allows to accelerate the work on the identification of

pollen events in the collaborate institutions. Results of this TNA project are promising, we are planning to make a

publication on it and/or report in the conferences like ACTRIS Week.
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