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Ground-based remote sensing

A network of ground-based instruments at 
three Cyprus Atmospheric Observatory
stations : sunphotometers, ceilometers, 1 lidar 
and 1 flux station.
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Remote in-situ sampling

Drone-based aerosol observations using a number of sensors such as 
POPS, UCASS, COBALD and impactors (work in collaboration with the 
Unmanned Systems Research Laboratory).
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Datasets for summer school

• UAV-based Optical Particle Counter
• Ground-based ceilometer: mixing height
• Ground-based sunphotometer: aerosol optical depth + other properties
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Optical Particle Counter (OPC) on-board UAV
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Particle Size-Distribution (PSD)

Our OPCs observe accumulation 
mode and coarse mode particles
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Mass concentration from PSD

𝑀 =
4

3
π න

0

∞

𝑁 𝑅 ρ 𝑅3 𝑑𝑅

PSD
(measured)

Density
(assumed)

Concentration
(μg/m3)



CARE-C

Ceilometer
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Mixing Layer Height
A measure for the vertical turbulent exchange within the boundary layer, and 
one of the controlling factors for the dilution of pollutants near the ground.
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Ceilometer
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Sunphotometer
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Aerosol Optical Depth

I(λ) =  I0(λ) ∙ Τ(λ) = I0(λ) e− τ (λ)
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Ångström exponent
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Empirical relationship

Ångström
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Fine aerosols (e.g. pollution):  α ≈ 1
Coarse aerosols (e.g. dust): α ≈ 0
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Columnar size-distribution
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Sunphotometer: full list of parameters

Direct-sun
• AOD
• Ångström exponent
• Water vapour
• Fine-mode fraction

Inversion
• Size-distribution
• Refractive index
• Absorption optical depth
• Asymmetry parameter
• Phase function
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AERONET (What is it?)

The AERONET (AErosol RObotic
NETwork) is a network of ground-
based Sun photometers that 
measure atmospheric aerosol 
properties

Fig.1: Measuring principle of sunphotometer

Fig.2: AERONET stations

Fig.3: AERONET station at Troodos, Cyprus→

= 𝐼0 𝜆 𝑒−𝝉 (𝜆) , where 𝜏: 𝐴𝑒𝑟𝑜𝑠𝑜𝑙 𝑂𝑝𝑡𝑖𝑐𝑎𝑙 𝑑𝑒𝑝𝑡ℎ
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AERONET (Stations in Cyprus)

CYI: 
URBAN

AMX: 
REGIONAL

TROODOS: FREE 
TROPOSHERE

CYI

AMX

TROODOS

Fig.4: AERONET locations in Cyprus

Fig.5: Elevation 
profile between the 
CYI AERONET 
locations

CUT-TEPAK: 
COASTAL
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AERONET (Accessing data)

• Can be downloaded directly via: https://aeronet.gsfc.nasa.gov/cgi-
bin/draw_map_display_aod_v3

Or

• Create your own script using input from 
https://aeronet.gsfc.nasa.gov/print_web_data_help_v3_new.html

Example:

https://aeronet.gsfc.nasa.gov/cgi-bin/draw_map_display_aod_v3
https://aeronet.gsfc.nasa.gov/print_web_data_help_v3_new.html
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Ceilometer (What is it?) 

• Lidar technology that provides vertical profiles of aerosol 
backscatter up to 15km.

• Output :
• Cloud base

• Boundary layer height

• Attenuated backscatter signal 
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Fig.6: VAISALA CL51 at AMX
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Ceilometer (Stations in Cyprus)

CYI: 
URBAN

AMX: 
REGIONAL
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Ceilometer (Available data)

• Data available since July 2021

• Files saved under 

• CSV format 
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Unmanned Systems Research Laboratory (USRL)

UAV private runway and airspace

Aerial view of the UAV runway  

Location: Orounda, NW of  Nicosia

Latitude: 35°05’41.74 N

Longitude: 33°04’53.34 E

Altitude: 320m ASL

Hangar(Mar. 2017)
UAV workshop

An International Research Facility supported by the 
European Commission

Mobile Ground Control Station (GCS)UAV Hangar

2

[Kezoudi et al., 2021]* 

*Kezoudi et al., The Unmanned Systems Research Laboratory (USRL): A New Facility for UAV-Based Atmospheric Observations. Atmosphere 2021, 12, 1042.
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UAS type Name Picture
Wingspan /
Diameter (m)

MTOW / 
Payload

Measurement 
type

Small-size 
fixed-wing

Skywalker 2015 1.83 4.2 kg / 1.5 kg

Vertical Profiling,
Plume Mapping

Skywalker X8 2.12 5.2 kg / 2 kg

I-Soar 2.50 6.5 kg / 2 kg

Cobi 2.03 5.5 kg / 2.5 kg

Small-size 
multirotor

Stack Emissions 
Quad Rotor

0.35 1.5 kg / 0.8 kg
Dense Profiling,
Stack Emissions,
Plume MappingTarot 650 0.65 3.5 kg / 1.5 kg 

Medium- size 
fixed- wing

Cruiser 3.80 45 kg / 12 kg Vertical Profiling
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UAV-UCASS OPC take-off

slide number



CARE-C

UAV-OPC flights – Seasonality

CYPRUS FALL 
CAMPAIGN 
2021
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Example of dataset

slide number
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Contact us:
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Franco Marenco
Email: f.marenco@cyi.ac.cy
Tel. +357 22 208728

Maria Kezoudi 
Email: m.kezoudi@cyi.ac.cy
Tel. +357 22 397547

Alkistis Papetta
Email: a.papetta@cyi.ac.cy

mailto:f.marenco@cyi.ac.cy
mailto:m.kezoudi@cyi.ac.cy
mailto:a.papetta@cyi.ac.cy


Thank you for your 

attention.


