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Instructions

Please limit the report to max 3-5 pages, including tables and figures.
The report should be sent as pdf document and include the subheadings listed below. Please make
sure to address any comments made by the reviewers (if applicable).

Is the information provided in the report confidential and should not be made available on the
ACTRIS website?

X No, the information can be made public.

[] Yes, the information should not be made public and access should be restricted
to the TNA Team, the ATMO-ACCESS access providers, the reviewers concerned
and the ATMO-ACCESS Strategic TNA Board.
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1. Short executive summary (can be made available to reviewers and EU experts)

A TNA project was developed under hybrid format in the ACTRIS WOS facility between members from the
AGORA (Spain) team: Jesus Abril-Gago and Juan Luis Guerrero-Rascado; and the WOS (Poland) team: Szymon
Malinowski, Iwona S. Stachlewska, Pablo Ortiz-Amezcua, tucja Janicka, Dominika Szczepanik and Maciej
Karasewicz. The project, entitled “ICARUS”, focused on the study of aerosol particle fluxes and the
development of a measuring strategy for aerosol particle fluxes with Doppler lidar systems and aerosol lidar
systems.

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 Jesus Abril-Gago
Gender [ JFemale [X] Male [ ] Prefer not to say
Nationality Spanish
Profile Undergraduate
Postgraduate

Expert scientist
Engineer, Technician

Other

ENV-ATMO - Earth and environmental sciences/Atmospheric
domain

Field of activity

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

XODOUOoodood O xOodx O

Are you a new user? Yes
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[] No

Institution name (employer) University of Granada

|:| 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

Other

I ¢

Address (employer) Av. del Hospicio, sn, 18071, Granada | Country Spain

Email address jabrilgago@ugr.es
Access start date 26/09/2022 Access end date | 21/10/2022
Member # 2

First and last name Juan Luis Guerrero-Rascado

Gender [ JFemale [X] Male [ ] Prefer not to say
Nationality Spanish
Profile Undergraduate

Postgraduate

Expert scientist
Engineer, Technician

Other

ENV-ATMO - Earth and environmental sciences/Atmospheric
domain

Field of activity

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

I 1 = Y I 0 = I O

ART - Humanities and arts

This work has received funding from the European Union’s Horizon 2020 research and innovation programme through
the ATMO-ACCESS Integrating Activity under grant agreement No 101008004



mailto:jabrilgago@ugr.es

ISC - Information science and communication

SOC - Social sciences

Are you a new user? Yes

NP ginEn

No

Institution name (employer) University of Granada

[ ] 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

I I R ¢

Other

Address (employer) Av. del Hospicio, sn, 18071, Granada | Country Spain

Email address rascado@ugr.es
Access start date 26/09/2022 Access end date | 21/10/2022

3. Scientific objectives

The main objective of the proposal was the characterization of aerosol particle fluxes in different urban and
rural sites in Poland (Warsaw and Rzecin, respectively). Initially, rural Rzecin data (from 2018 POLIMOS
campaign) and results were fully explored. Then, the measurement campaign in Warsaw (urban data) was
defined accordingly to the lessons learned from Rzecin results.

Specific objectives were the comparison of the results obtained in the different locations, for similar periods
of the year, and the development of a measurement strategy report for the replication of the campaign in
different locations. Other specific objectives include the contribution of both teams to ACTRIS aerosol and
cloud remote sensing (ARS and CRS) activities.

4. Reasons for choosing the Facility/ies

The WOS facility was chosen based on the previous knowledge on aerosol particle fluxes investigation of
some members of the team, as well as their high-quality expertise in active/passive remote sensing
techniques (e.g., aerosol lidar and Doppler lidar). Additionally, they are the team working with rural data
from Rzecin and are able to replicate a similar experiment in Warsaw (urban site), so they were able to
provide with both the data and the instruments to develop the comparison and the campaign.

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

Different activities were carried out during this TNA: (i) training on the instruments at WOS facility was
performed during the first week of the TNA,; (ii) urban campaign design was done during the first week of the
TNA,; (iii) urban campaign measurements were carried out during the four weeks of the TNA; (iv) training on
calibration of the aerosol PollyXT lidar was performed one night of the second week of the TNA; (v) a report
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with the lessons learnt was drafted during the last week of the TNA; (vi) meetings, joint research and
discussion with WOS researchers were continuously done during the whole period of the TNA; (vii) several
virtual meetings took place during the whole period of the TNA (at least one per week).

6. Method and set-up of research

The research activities, focused on the study of aerosol particle fluxes, were based on the Eddy Covariance
technique for the retrieval of turbulent fluxes (Stull, 1988). Thus, the vertical aerosol particle fluxes are given
by the covariance of the fluctuations in the vertical wind speed and the particle mass concentration. The
obtention of particle mass concentration with high temporal resolution from lidar systems is not
straightforward, but for certain conditions it is possible to use some other lidar-retrieved optical properties
proportional to particle concentration. Two main approaches were considered in this project: one using the
vertical wind speed and the attenuated backscatter coefficient (Manninen et al. 2016; Pentikdinen et al.
2020; Vakkari et al. 2019) retrieved by a Doppler lidar system (DL+DL method), and another one combining
the vertical wind speed measured by a Doppler lidar system and the quasi-backscatter coefficient (Baars et
al. 2017) retrieved by a synchronized aerosol lidar system (DL+AL method).

The Doppler lidar was located around 50 m apart from the aerosol lidar, and around 22 m above the ground,
where the aerosol lidar was located. During the campaign design, it was checked that such separation
between instruments would imply <15% loss regarding capturing fluxes, and this was considered as
acceptable. In order to optimize both time synchronization and data storage, Doppler lidar was set to
measure at 1 s resolution, while the aerosol lidar was set to 5 s resolution. The Doppler lidar was constantly
be measuring, while the aerosol lidar measured only on request and when the meteorological conditions
were optimal (clear sky during daytime). Once the profiles were acquired, they were processed in order to
temporally and spatially match each other.

7. Preliminary project results and conclusions

Initially, a comparison between rural Rzecin fluxes (Summer 2018, POLIMOS campaign) and urban Warsaw
fluxes was developed (Summer 2022, Warsaw Summer) by only using DL+DL method, since no appropriate
aerosol lidar measurements had been taken for that period. Proper filtering was made (e.g., cloud regions
and outliers were filtered out, the study is restricted to the ABL). Table 1 presents the results of the fluxes,
where it can be seen that Warsaw Summer mean fluxes are significantly higher than POLIMOS fluxes, which
are really close to 0. Both datasets contain around the same number of bins, while POLIMOS contain slightly
more negative bins than Warsaw Summer. On the other hand, Figure 1 presents the histogram of the fluxes
obtained. The histograms are similar for both sites, with most of the fluxes falling around 0. Warsaw Summer
dataset presents more bins with higher (in absolute terms) covariances, while POLIMOS bins are more
constrained between + 1 sris™,

On the other hand, fluxes were equally approached with the DL+AL method. The combination was not trivial
and the efforts were made on the investigation of a single case of study: 7th October 2022 (ICARUS
campaign). Aerosol lidar and Doppler lidar measurements (Figure 2) showed the presence of some significant
structures at the beginning of the morning, between 7 and 10 UTC, while between 10 and 11 UTC there is a
gap of unknown origin. In the end, the covariances (Figure 3) presented some positive and significant values
between 7 and 10 UTC, while the values after 11 UTC do not present a specific pattern with positive and
negative bins. Additionally, in the period before 7 UTC and after 15 UTC no structures are observed and the
values fall close to 0. Bins above around 1 km present significant positive and negative values associated to
the noisy behavior of the lidar signals outside the boundary layer.
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When comparing results from the DL+DL method and the DL+AL method for the specific case of the 7th
October 2022 (Figure 4) some interesting similarities can be observed between the covariances obtained.
Both methods presented similar close-to-0 values before 7 UTC and after 15 UTC, and similar positive values
between 7 and 10 UTC.

Table 1. Results from the covariances obtained with the DL+DL method in POLIMOS and Warsaw Summer.

BauW' £SD (107 srls?) | number of bins | percentage of positive bins

POLIMOS 0.008 +1.934 1.5-10° 46%

Warsaw 0.2+3.8 1.4-10° 53%
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Figure 1. Histograms of the covariances obtained with the Doppler lidar method.
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Figure 2. Temporal series of the Doppler lidar vertical wind and the PollyXT quasi-backscatter for the 07/10/2022 in
Warsaw (ICARUS).
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Figure 3. Temporal series of the covariances between the vertical wind and the quasi-backscatter for the 07/10/2022 in
Warsaw (ICARUS).
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Figure 4. Covariances obtained
07/10/2022 in Warsaw (ICARUS).

with the DL+DL and DL+AL methods and the difference between them for the

8. Outcomes and future studies

The combination of Doppler lidar and aerosol lidar measurements can be improved. Thus, the following step
would be to deeply explore the presented case study (7" October 2022). Firstly, a further analysis of the
processing of the signals would be performed. Secondly, a similar approach would be performed with the
far-range telescope information of the aerosol lidar (up to now only the near-field telescope was used).
Thirdly, a comparison between the near-field and far-range results could be performed. Fourthly, the analysis
could be extended to the rest of the ICARUS campaign and a comparison between the DL+DL and the DL+AL
results could be performed, raising more robust conclusions. Additionally, the measuring strategy report is
expected to be developed with the lessons learned and indications on how to proceed in other sites.
Furthermore, the experiment might be replicated in other stations with similar instrumentation and more
comparison could be made from the results.

9. Plans for publications

The results are planned to be disseminated in PROBE and ACTRIS meetings (e.g. ACTRIS Week). Other
international conferences considered are EAC2023, ELC2023, EMS2023 and ISAARS2023. On the other hand,
the final results from this project are expected to be presented at least in a scientific article (Q1 JCR, such as
Atmospheric Chemistry and Physics or Atmospheric Measurements Techniques).
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