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Description of the outcomes and achieved outputs (including any specific Action 
objective and deliverables, or publications resulting from the Virtual Mobility). 

(max. 500 words)  

The work main objective has been the knowledge transfer between two research groups, namely RS-
Lab at the University of Warsaw and the Finnish Meteorological Institute (FMI), with the aim of optimizing 
and standardizing measurement, storage, processing and delivery procedures according to PROBE 
standards. This objective was organized accordingly to three thematic blocks, namely the optimization 
and standardization of Atmospheric Boundary Layer (ABL) profiling, the discussion and exchange of new 
Doppler lidar techniques and the discussion and exchange of new synergetic techniques. 

Outcomes from block I 

New hardware was purchased, installed and set up as planned to organize and store data from ABL 
profiling instrumentation at RS-Lab of University of Warsaw. In particular, a NAS system Synology 
DS920+ was purchased with two 8-TB hard disk drives. A dedicated computer has been offered by the 
University of Warsaw to be used as a server for the storage management and for running the delivery 
and processing procedures. The successful implementation of such scripts to process and deliver the 
data was therefore another achieved outcome of the Virtual Mobility. These results are contributing to 
research coordination specific objective O3.1 and capacity building specific objective O3.3, in the sense 
of “improving the capabilities of existing ABL instrument networks through (…) real-time processing, 
optimal measurement strategy” and “enlarging the network capacity by engaging existing ABL profiling 
systems in Europe that are not yet integrated within the emerging networks”. 

Outcomes from block II 

The following concrete scientifical and technical points and strategies were discussed on common 
techniques for advanced Doppler lidar data analysis: 

-new methodologies for calibration of a new Doppler lidar system at the University of Warsaw, even 
including the planning of a short calibration campaign. 

-proper processing of the Doppler lidar data, considering some geometrical and signal constraints. 
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-interpretation of the results about wind models comparison against Doppler lidar data in a particular 
complex site. 

-interpretation of the results about PM concentration changes due to detected mountain-valley flows. 

These conclusions contribute to the research coordination specifics objectives O3.1 and O4.1, in the 
sense of “improving the capabilities of existing ABL instrument networks through the design of 
harmonized data and metadata formats, (…), optimal measurement strategy” and “improving the quality 
and maturity of ABL profiling data across heterogeneous networks through (a) better operational 
procedures and tools, and (b) harmonized data interpretation algorithms and codes suited for network 
application”. 

Outpcomes from block III 

The following concrete scientifical and technical points and strategies were discussed on the comparison 
between different synergetic atmospheric classification schemes: 

-necessity of testing the stability of the proposed algorithms when applied to longer database. 

-possibility to test the method using the data from E-Profile or Cloudnet networks. 

-comparison of MWR data with ECMWF model. 

-advantages and disadvantages of different Doppler Cloud radar systems.  

This output is directly contributing to the “development of higher-level products from the synergy of co-
located ABL profiling instruments”, included in the research coordination specific objective O2.2 of the 
COST Action. 

  

Description of the benefits to the COST Action Strategy (what and how). 

(max. 500 words)  

The virtual mobility contributed to the standardization of the measurement procedures and processing 
tools for the profiling of the atmospheric boundary layer. In particular, the mobility provided RS-Lab 
access to standards and procedures of E-PROFILE and Cloudnet, that are well known networks of 
excellence. This activity also connected talented and creative experts from two research groups, with the 
aim of adding their capacities to build new algorithms and discuss their applicability, looking for the 
excellence of the obtained products. 

The proposal also clearly contributed to PROBE inclusiveness, because the main target team belongs 
to an “Inclusiveness Target Country” (ITC) as it is Poland. Moreover, the proposed grantee is an early 
career investigator (2-year postdoc), as well as most of the participants, namely one MSc student and 
two PhD students.  

Description of the virtual collaboration (including constructive reflection on activities 
undertaken, identified successful practices and lessons learned). 

(max.500 words)  

The work was developed as planned, i.e., condensed in a series of online meetings and own work, 
distributed as follows: 

Kick-off meeting  

During the meeting, a very concise and concrete plan to follow in the following technical and scientific 
meetings was established. Moreover, it was agreed the necessity to prepare the following materials for 
the meetings: 

-concrete NAS system with disks, and computer for processing 

-software requirements for the scripts to be implemented in M1 and M2 

-data and scientific papers information for M3 and M4 

-scientific information about synergetic retrievals for M5 

All the participants shared the opinion that this kind of short starting meeting (even only around 30 
minutes were needed) was completely necessary, since it allowed to establish a very concise and 
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concrete plan to follow in the technical and scientific meetings and then all the involved participants could 
properly prepare before the meetings.  

M1 and M2 

During these meetings, the documentation provided by Cloudnet data portal was followed in order to 
stablish a proper data management and delivery process. After some theoretical revision of the 
documentation, the RS-Lab team prepared the data from MWR, Raman lidar and Doppler lidar in the 
proper format and location. With this, it was possible to implement several existing scripts that were 
proved to successfully upload and download the data to the corresponding databases. 

M3 and M4 

Firstly, there was a discussion about the best operation procedures for Doppler lidar scanning in terms 
of elevation angles, frequency of scans, duration, etc., according to each group experience. Some 
common conclusions were extracted from that, and the new Doppler lidar system at University of Warsaw 
was set accordingly. Moreover, the details of a future calibration campaign for that system were agreed. 

The second part was devoted to discussing the some technical and scientifical aspects of collaborative 
works that are currently being carried out. This part was also highly fruitful, because we could efficiently 
identify some missing data and/or analyses for those works and finding solutions and sources to fill such 
gaps. 

M5 (final meeting) 

This meeting started with the presentation of an algorithm using the synergy of lidar, MWR and Cloud 
radar by one of the participants from RS-Lab. The link of such online presentation was made available 
to all the members of the RS-Lab team, so that they could actually listen to the presentation and, more 
interestingly, to the following feedback from the other participants. Such discussions were actually quite 
intense and efficient, since several key points were identified in order to extend the application of the 
algorithm to longer database and to many stations. Moreover, the intercomparison of the results against 
the ECMWF model was proposed as an interesting way to continue the work. 

Finally, this final meeting was the starting point to set the bases for a future continuous collaboration, 
based on data transfer and processing, together with further discussions and collaborative scientific 
works. 
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