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History
 2009‐2013

– Autonomous Flying Platforms for Atmospheric and Earth 
Surface Observations (APAESO)

– Co‐financed by the European Development Fund and the 
Republic of Cyprus through the Cyprus Research 
Promotion Foundation: ΝΕΑ ΥΠΟΔΟΜΗ/ΝΕΚΥΠ/0308/09

 November, 2013
– Inauguration of USRL (former Minister of Communications 
and Works of Cyprus, Mr. Tasos Mitsopoulos)



Scope

 To become a sustainable facility under the Cyprus 
Institute (CyI) in order 
– to provide high quality services to relevant research 
projects. 

– to improve, develop & enhance current Unmanned Aerial 
Systems (UAS) capacities.



Applications ‐ Capabilities

 Physical, chemical, and optical 
properties of aerosols

 Atmospheric Dynamics 

 3d reconstruction of Archaeological Sites
 Dual‐Use Surveilance
 Surface Morphology
 Vegetation and Land use patterns
 Ocean Surface properties (biology, 

waves, currents, contaminant detection) 

Atmosphere

Earth Surface



USRL Team
 Jean Sciare (Manager / EEWRC Director)
 Christos Keleshis (Associate Research Scientist, Electrical Engineer)
 Marios Argyrides (Chief Pilot)
 Apostolos Apostolou (Mechanical Engineer)
 Panayiotis Vouterakos (RC Developer, Pilot)
 Grigoris Demetriades (Video Specialist, Pilot)
 Panagiota Antoniou (Electrical Engineer)
 Michael Pikridas (Post Doctoral Fellow, Atmospheric Scientist)



Infrastructure

 Private Runway (CyI)
 Flat Terrain Remote Area
 25 Km West of Nicosia
 Exclusive Overhead Airspace committed for CyI UAVs
 Located 4 Km from CyI ground‐based Atmospheric 

Observatory (Agia Marina) 

 100 m2 Laboratory
 Equipped for unmanned systems research and development
 Next to the CyI instrumentation laboratory for atmospheric sciences
 Next to the CyI chemistry analytical laboratory



Fleet of Unmanned Aerial Vehicles (UAVs)

Medium Size: 35 Kg Weight
Payload: 12 Kg 

Endurance: up to 4 hours
Ceiling: up to 4 Km

Small Size: 5 Kg Weight
Payload: 2 Kg 

Endurance: up to 2 hours
Ceiling: up to 4 Km

Fixed Wing

Rotary Wing
Small Size: 10 Kg Weight
Payload: 4 Kg 

Endurance: ~30 min
Ceiling: up to 2 Km

Small Size: 9 Kg Weight
Payload: 2 Kg 

Endurance: ~20 mins
Ceiling: up to 1 Km

4 platforms 4 platforms

1 platform 1 platform



Mobile Ground Control Station (GCS)

Truck with GCS

GCS / Mobile Laboratory
Portable GCS

Monitoring & Control of 
UAV, Payload, Camera
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Air Pollution in Athens Campaign
 EU‐H2020‐ACTRIS2
 Athens, Greece, January 2016
 Scope:

– Inter‐comparison of commercial and prototype 
miniaturized Black Carbon (BC) sensors against 
standardized absorption instruments

– Evaluate their performance when airborne

Daily Vertical BC profiles above the city of Athens

 Platform: Octocopter (MTOW 11Kg)
 Total of 26 vertical profiles
 10‐15 minutes for each vertical profile!
 Intensive Day Measurements 

– 1 vertical profile every 1 hour from dawn to dusk



Air Pollution in Athens Campaign



Results from BC Vertical Profiles

Black Carbon (BC) vertical profiles (0- 1km)

Poster Session: C. Keleshis et al, “Vertical Profiles of Black Carbon in an urban area using a multi‐copter”



Aerosol‐Cloud Interactions Campaign
 Cyprus, April 2016

– EU‐FP7‐BACCHUS
– EU‐H2020‐ACTRIS2

 Scope:
– Ice‐Nuclei Properties
– Aerosol Optical Properties

 Measurements: 
– Ground Based
– Remote Sensing (Ground + Satellite)
– Aerial (UAV)

 Aerial Platforms: 
– Cruiser UAVs (35 Kg)
– Skywalker X8 UAVs (5 Kg)

The CyI private runway at Orounda



Limassol

Nicosia

Troodos mountain
(2000m asl)

Agia Marina Xiliatou
(500 m asl)

Agia Marina
Xyliatou

UAV team

Agia Marina Xyliatou team

Remote sensing team

Analytical lab team

Limassol

Nicosia

Troodos mountain
(2000m asl)

Agia Marina Xiliatou
(500 m asl)

Agia Marina
Xyliatou

Aerosol‐Cloud Interactions Campaign
April 2016



Unmanned Aerial Measurements

T – RH

On-Screen-Display Video

Autopilot - ADC

Skywalker X8

Cruiser

Skywalker X8

Dual Wavelength Prototype (DWP) Aethalometer
prototype: Aerosol d.o.o.,Slovenia

Optical Particle Counter (OPC)

Ice Nuclei (IN) Multisampler
prototype: University of Frankfurt

Ice Nuclei (IN) single Sampler
prototype: University of Frankfurt

μ-aethalometer
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Aerosol size profile / TOTAL = 8
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Ice Nuclei Particle concentration = f(altitude, time)

Higher concentrations of INP in the free troposphere !!!



BC

Investigating the atmospheric column:
Synergy between remote sensing (Lidar) and in‐situ (UAV)

boundary
layer

INUIT – BACCHUS ‐ ACTRIS
Cyprus ( April 2016)
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UAV routine monitoring activities 

 In-situ constrain of remote sensing (sunphotometer, lidar) retrieval algorithms
of aerosol optical properties and IN parametrization

 Demonstration of the added-value of UAV platforms in long-term routine
observations of the atmosphere (ACTRIS ESFRI)

 Investigating the influence of boundary layer vs free troposphere on
atmospheric processes

 Build a unique atmospheric database in the Mediterranean with boundary layer
and free tropospheric in-situ observations (seasonality,

 1‐year routine (July 2016 – July 2017) observation of the vertical composition of the
atmosphere with weekly UAV flights (Absorption, Size distribution, AOD, Ice Nuclei, etc)
completing similar 1‐year co‐located (Cyprus) remote sensing observations (TROPOS)

Scientific motivations:



Troodos station
(1880m asl)

Agia Marina Xiliatou Station
(500 m asl)

350-3,000 m asl

boundary layer
Free troposphere

1000-1500m

UAV Payload = DWP, T, RH, video

Payload = IN sampler, T, RH

Payload = miniSASP, POPs, 
OPC (MetOne)

Payload = CO2, O3, BC, T, RH

Payload = to be defined (2kg)

Flight Strategy – 1 day flight / week / Focus on contrasted situations
- Clean (Med.) vs Polluted (Europe/Turkey/Middle East)
- Dust (Africa) vs Dust (Middle East)
- Aerosol layer (boundary layer) vs aerosol layer (Free troposphere)
- Aircraft campaigns (March-April 2017)

UAV monitoring activities : Experimental setting
(July 2016 – July 2017)



Runway and Airspace transformation into 
a UAV test facility

Objective:
To further evolve the CyI runway and
exclusive overhead airspace in order to serve
as an international facility for UAV testing
and training purposes.

Potential Uses:
• Legally fly USRL UAVs for testing & scientific purposes 
• Attract various UAV groups (academic/industry) to test their UAVs. Currently, 

there are no other similar sites in the region of eastern Mediterranean. 
• Have a UAV training academy operating in the field 
• Offer Courses (e.g. aerial photogrammetry) 
• Organize exhibitions, shows & competitions with UAVs and Model Aircrafts



Thank you !

Jean SCIARE
The Cyprus Institute
j.sciare@cyi.ac.cy
+357 22 208 675
www.cyi.ac.cy

Contacts:

Christos KELESHIS
The Cyprus Institute
keleshis@cyi.ac.cy
+357 22 208 659
www.cyi.ac.cy


