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Executive summary

Studies in the field of aerosols remote observation are vitally important to understand allergenic pollen vertical-
extend with its properties and ways of transport. During an access groups investigated and implemented the novel
method for the characterization of the pure pollen depolarization ratio (Shang et al. 2020; Shang et al. 2022).
Access resulted in discovering potential area in which further research can continue. The project was done in

cooperation with Finnish Meteorological Institute.

Scientific objectives

This scientific access service by ATMO — ACCESS TNA 2nd call in Remote Sensing Laboratory at Barcelona
Observatory Station had an objective to extend the knowledge regarding pollen grains analysis that could be
useful in Warsaw.

Second objective was to improve the 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.

Joint interest of each team was an assessment of the pure pollen depolarization ratio method and applicability of it

by each team.
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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. It allows to extract the optical properties of pure pollen
particles for a number of the most abundant pollen types in Barcelona. Thanks to the host facility expert
knowledge transfer, pollen events identification at the University of Warsaw was able to accelerate work in pollen
types identification research.

In addition, teams had an opportunity to formalize pre-conceptual collaboration between requesting researchers

(Poland and Finland) and host researchers (Spain) in atmospheric physics.

Activities during the TNA (research, training, events, ...)

During the access each group participant presented current progress in the field of pollen grains detection. Host
facility presented its lidar and explained measurements methodology. Next, the group decided to base the project
at the novel method for the characterization of the pure pollen depolarization ratio (Shang et al. 2020; Shang et al.
2022). From the measurements obtained by the UPC facility during its campaigns group members selected cases,
where existed high probability of pollen aerosol occurrence. Additionally, as highly depolarization particles dust
cases, selected based on HYSPLIT model were selected also. To align data format between the groups host
facility processed the data to Single Calculus Chain (SCC) and converted it to MATLAB files. To be sure that
algorithms were implemented correctly PhD Xiaoxia Shang prepared sample cases, with which results could be
compared. PhD student Artur Tomczak wrote its implementation in Python codebase to compare the results with

the ones written in MATLAB.

Host facility members: prof. Michaél Sicard, prof. Alejandro Rodriguez Gomez, prof. Adolfo Comeron Tejero, PhD
student Daniel Camilo, PhD student Cristina Gil Diaz
Group | members: PhD student Artur Tomczak, prof. lwona Stachlewska

Group Il members: PhD Xiaoxia Shang
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Method and experimental set-up

The UPC is equipped in multi-wavelength (WV) ACTRIS/EARLINET lidar located on the roof of the Remote Sensing
Lab (RSLab) building in the North Campus of the Universitat Politecnica de Catalunya (2.112°E, 41.389°N;
115ma.s.l.).

Barcelona is located at the Mediterranean Sea, where the lidar station is located around 6km from it. 61% of the
total surface of Catalonia is covered by forests, and Pinus accounts for 39.2% of this area (Belmonte i Roure,

1991).

Multi-wavelength lidar laser emitting pulses of 355, 532 and 1064 nm at a repetition frequency of 20 Hz. It is
equipped in telescope that is able to backscattered light at 064, 532 and 355 nm (elastic backscattering) and 607,

407 and 387 nm (Raman channels).

During the calculations Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) model for investigation
of air masses movement. It allowed to investigate if there is a possibility of aerosols to contain dust from over the

Sahara desert, that could interfere with the pure pollen calculations.

Single Calculus Chain (SCC) format - SCC is a tool for the automatic analysis of aerosol lidar measurements

(https://www.earlinet.org). Group agreed to use SCC files converted to ".mat" (MATLAB) format during the project.

Each of participant group had a task to implement in MATLAB or Python the algorithm developed by Shang et al.
(2022). Investigate selected cases from the initial meeting and assess of the obtained results. Every group

presented its results and observations.
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https://www.earlinet.org/

Preliminary results and conclusions

During the project Group | implemented method for the characterization of the pure pollen depolarization ratio
(attachment: 'BCN - Atmo Access - codebase.7z").

Result obtained by the group from one of the selected cases provided by the UPC facility can be found in attached
'result.pdf' file. It presents implemented Shang et al. (2022) methodology of calculating pure pollen depolarization
ratio (PPDR) in python codebase. PPDR is obtained at the point where backscatter-related Angstrém exponent
(BAE) equals 0 (green line at Figure 1d). It was noted down that in some of selected cases lidar channel 355 nm
measurements were incorrect and such instances were ignored.

Obtained results confirms methodology presented by PhD Shang et al. (2022) methodology. During the facility

access groups found potential area in which further researches can be continue.

Outcome and future studies

The project tightened cooperation in the lidar research area between the Faculty of Physics of the University of
Warsaw, the Department of Signal Theory and Communications at the Polytechnic University of Catalonia and

Finnish Meteorological Institute.

Group acquired knowledge regarding the characterization of the pure pollen depolarization ratio (PPDR), that will
be helpful at own facilities in pollen type identification. Members of the project found potential area, in which PPDR
method can be extended. At the concept level knowing PPDR of one wavelength and having BAE of both
wavelengths, it should be possible to calculate PPDR of the second wavelength. Idea requires further investigation

and is a potential field of further cooperation between the facilities.
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No, the information can be made public.
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Please upload any documentations related to the access (Images, pdfs. Etc) - allow multiple uploads

BCN - Atmo Access - codebase.7z

Filename: BCN - Atmo Access - codebase.7z Size: 7.7 kB

result.pdf

Filename: result.pdf Size: 225.1 kB
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Figure 1 Case selected by the project group members (case occurrence: 2022-04-07).
(a) vertical profile of the total particle backscatter coefficient (Btotal) at 355 nm and 532 nm.
(b) the particle linear depolarization ratio (PDR, &total) at 355 nm and 532 nm
(c) the backscatter-related Angstrém exponent (BAE, Atotal) between 355 and 532 nm
(d) dependence between calculated backscatter-related Angstrém exponent (BAE) and PDR



