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1. Short executive summary (can be made available to reviewers and EU experts) 

The TNA project took place in Nicosia, Cyprus (35°10′21″ N, 33°21′54″ E) from 31/10/2022 until 05/11/2022. 

Measurements from different instrument techniques, e.g., lidar, ceilometer and “UAV-borne” Optical Particle 

Counter (OPC), have been used in a synergistic way during the campaign to derive the aerosol properties. 

This study focuses on the comparison of the UAV-borne and ceilometer retrievals, mainly in the Planetary 

Boundary Layer (PBL), and the synergistic use of the above-mentioned instruments in analysing the 

geometrical and optical properties of the detected aerosol layers to improve the determination of the lidar 

overlap function. Eleven dedicated flights were carried out during the campaign using the POPS instrument 

to derive the aerosol particle size distribution. The weather was clear and light windy and the aerosol optical 

depth at 500 nm reached 0.18. 

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. 
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Information on the User group members 

Member # 1 

First and last name Peletidou Georgia 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

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 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 

Are you a new user?  Yes 

 No 

Institution name (employer) Aristotle University of Thessaloniki 

Institution legal status 

(employer) 

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

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) 
Aristotle University of Thessaloniki, 
Laboratory of Atmospheric Physics, 
Campus Box 149, 54124, Thessaloniki 

Country Greece 
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Email address gpeletid@auth.gr 

Access start date 30/10/2022 Access end date 05/11/2022 

 

Information on the User group members 

Member # 2 

First and last name Panayiota Alvanou 

Gender  Female         Male         Prefer not to say 

Nationality Greek 

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

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 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 

Are you a new user?  Yes 

 No 

Institution name (employer) Aristotle University of Thessaloniki, Greece 

Institution legal 
status 

(employer) 

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

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 
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Address  (employer) 

Aristotle University of Thessaloniki, 
Llaboratory of Atmospheric Physics, 
Campus Box 149, 54124, 
Thessaloniki 

Country Greece 

Email address palvanou@auth.gr 

Access start date 30/10/2022 
Access end 
date 

05/11/2022 

 

3. Scientific objectives  

The aErosol Vertical profiling with lIdars And droNes (EVIAN) campaign, under the ACCESS to ATMOspheric 

Research Facilities (ATMO-ACCESS) project, aimed at comparing measurements from different instruments, 

mainly inside the PBL. The synergy of lidar, ceilometer and “UAV-borne” OPC measurements allowed the 

comparison of the vertical structure of the aerosol layers between the three techniques. The in-situ profiles 

provided useful layer information in the height region up to 1.3km, where, due to the geometry of the lidar 

observations, there is no full overlap between the laser beam and the telescope field of view and thus our 

capabilities for the overlap correction of the lidar products can be improved. 

4. Reasons for choosing the Facility/ies  

There are limited sites in the world, where vertical profiling of the aerosols using both remote sensing and 

in-situ techniques are available and Nicosia, Cyprus is one of them where the facilities of the Cyprus 

Atmospheric Observatory (CAO) and of the Unmanned Systems Research Laboratory (USRL) provide the 

relevant infrastructure. Furthermore, the dataset that originated from this campaign provides a useful test 

case for an urban and suburban environment affected by urban pollution and biogenic emissions (forest). 

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

In total, 11 flights were performed with the Printed Optical Particle Spectrometer (POPS) OPC on a multirotor 

drone. In addition to the air-borne measurements, vertical resolved aerosol backscatter, extinction 

coefficient and the depolarization ratio at 532 nm were retrieved from the CIMEL lidar at Nicosia. Aerosol 

backscatter and extinction coefficients were also retrieved from a Vaisala CL51 Ceilometer in Agia Marina 

Xyliatou. Two CIMEL sunphotometers (AMX and Nicosia), part of the AERONET network (AErosol RObotic 

NETwork), provided AOD and Angstrom exponent observations during the campaign. Georgia Peletidou and 

Panayiota Alvanou attended the flight operations and received training on campaign planning, atmospheric 

data analysis from UAVs, and on the synergistic use of such observations with remote sensing. 

6. Method and set-up of research 

Aerosol backscattering and extinction coefficient profiles of the lidar and the ceilometer were derived using 

an alternative inversion method [1]. For the calculation of these coefficients, we used the AOD from the Cimel 

sunphotometer measurements [2]. In order to compare the retrievals of both the lidar and the ceilometer, a 

spectral conversion is needed when different wavelengths are used [3]. The UAV-based datasets can provide 

scientific quality data and reliable vertical profiles of particle size distribution and mass concentration. In 

relation to the planning of the measurements for the campaign the only change that was made was to take 

the UAV measurements in Orunda instead of the CYI we planned due to the delay of the permission to fly the 

drone in the Nicosia area, where it would be close to the rest of the instruments . 
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7. Preliminary project results and conclusions 

In this project, a general good agreement was found in the PBL comparison between the one defined from 

the structure of Relative Humidity (RH) profile based on the sensor on-board the UAV and the ceilometer 

retrievals. A good agreement was also observed between the retrieved aerosol backscatter coefficients of 

the lidar and the ceilometer, especially for the lofted layers. In addition the comparison between the aerosol 

vertical structure from the ceilometer and the one based on the aerosol mass concentration profiles from 

the OPC onboard the UAV revealed the same aerosol layers. 

 

(α) 

 

(b) 

Figure 1 (a) Comparison of the lidar aerosol backscatter coefficient profile at 532 nm (blue) and the aerosol backscatter coefficient 
profile from the ceilometer at 532 nm (orange) at 09:30 UTC on 2 November 2023; (b) Comparison between aerosol backscatter 
coefficient profile from the ceilometer at 910 nm and mass concentration by POPS measurements at 09:30 UTC on 2 November 
2023. 

8. Outcomes and future studies 

In the future, we plan to improve the determination of the lidar overlap function with the ceilometer and 

UAVs retrievals using a technique, that was presented by Ansmann, which is based on the measurement of 

a backscatter signal performed with a ceilometer in addition to the elastic backscatter signal performed with 

an aerosol Raman lidar. First, we must convert the aerosol backscatter coefficient to mass concentration 

using the POLIPHON method in order to be able to compare with the UAVs. After this campaign the members 

are trained at CYI on flight planning to make best use of meteorological conditions, as well as on the 

procedures required for the flights and the on-board instrumentation. Georgia Peletidou started her PhD at 

the Aristotle University of Thessaloniki and after this project the collaboration with the Cyprus Institute 

continues and Panagiota Alvanou is searching for a research study abroad. 

9. Plans for publications 

An article "Lidar, Ceilometer and Drone-Borne Aerosol Profiling during the EVIAN 2022 Campaign in Cyprus" 

has been published in Environmental Sciences Proceedings and is available online. This article belongs to the 

Proceedings of 16th International Conference on Meteorology, Climatology and Atmospheric Physics—

COMECAP 2023. https://doi.org/10.3390/environsciproc2023026038 . As we will continue working on the 

project a further publication will also be written.  
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