
2nd ESA-JAXA EarthCARE In-Orbit Validation Workshop
17 – 20 March 2025 | ESA-ESRIN  | Frascati (Rome), Italy

EarthCARE Aerosol products 
intercomparison with CARO Polly Lidar in Limassol, Cyprus
Rodanthi-Elisavet Mamouri, Hossein Panahifar, Maria Poutli, George Kotsias, 
Athina Savva, Argyro Nisantzi 
ERATOSTHENES Centre of Excellence  Cyprus University of Technology



2nd ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 – 20 March 2025 | ESA-ESRIN | Frascati (Rome), Italy

Cyprus

Credit: Adapted from Hofer et al., 2017

• Mamouri, R.-E., et al, Atmos. Chem. Phys., 2023 

• Ansmann, A. et al, Atmos. Chem. Phys., 2019

• Mamouri, R.-E., Ansmann, Atmos. Chem. Phys., 2016-2017.

• Nisantzi, A. et al, Atmos. Chem. Phys., 2015-2016 



2nd ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 – 20 March 2025 | ESA-ESRIN | Frascati (Rome), Italy

ERATOSTHENES Center of Excellence:
• Limassol, coastal area
• CARO National Facility 
• ACTRIS Aerosol and Cloud Remote Sensing 

Observational Platforms [under Labeling]
• Solar Radiation observations

CARE-C of the Cyprus Institute
• Nicosia, urban and inland areas
• Cyprus Atmospheric Observatory (CAO) 
• ACTRIS aerosol in situ observational platform
• Unmanned Systems Research Laboratory 

(USRL) – ACTRIS exploratory platform

Presentation by Franco Marenco

EVID39 CORAL Consortium
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Operates since October 2020 Operates Since July 2024

Cyprus Atmospheric Remote Sensing Observatory
Limassol, Cyprus  [34.7°N, 33°E]
less than 2 km from the coastline; conditions representative of typical Mediterranean and Middle East region

• CLOUD RS OBSERVATIONAL PLATFORM 
• microwave radiometer –July 2024
• ceilometer, disdrometer –February 2024
• 35 GHz MIRA cloud radar –July 2024

• AEROSOL RS OBSERVATIONAL PLATFORM 
• AERONET Sunphotometer – May 2010
• PollyXT [3β+2α+2δ] October 2020
• StreamLine Doppler Lidar – February 2023

ERATOSTHENES CARO National Facility
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Operates since October 2020 Operates Since July 2024

Cyprus Atmospheric Remote Sensing Observatory
Limassol, Cyprus  [34.7°N, 33°E]
less than 2 km from the coastline; conditions representative of typical Mediterranean and Middle East region

• CLOUD RS OBSERVATIONAL PLATFORM 
• microwave radiometer –July 2024
• ceilometer, disdrometer –February 2024
• 35 GHz MIRA cloud radar –July 2024

• AEROSOL RS OBSERVATIONAL PLATFORM 
• AERONET Sunphotometer – May 2010
• PollyXT [3β+2α+2δ] October 2020
• StreamLine Doppler Lidar – February 2023

ERATOSTHENES 
Cyprus Solar Station

Operates December 2023

ERATOSTHENES CARO National Facility
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49 overpasses within 100km
32 ATLID-PollyXT-CYP common measurements
29 CPR-MIRA35  common measurements
12 cases of PollyXT+MIRA35
4 cases aerosol+clouds

Limassol overpasses
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4-5 March 2025: Eastern Mediterranean cross path 
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4-5 March 2025: Eastern Mediterranean cross path 
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Two “NO” Limassol Overpasses
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PollyXT-CYP observations: Atmospheric Structure

04365D 04357B
dis= 107kmdis= 116km
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PollyXT-CYP observations: Atmospheric Structure

04365D 04357B
dis= 107kmdis= 116km
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Snoopy Doppler Lidar observations – Wind profiles

~ 40km/h

Wind speed ~ 25km/h
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PollyXT-CYP observations: Atmospheric Structure

2-3 hours delay at 
GB observations

2-3 hours before overpass time
GB observations
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FRAME: 04357B | 4.03.42025 | 23:30 UTC | 106km

PollyXT_CYP, Limassol, Cyprus,
5 March 2025, 00:00-02:30UTC
+ EarthCARE ATLID A-EBD (AC)
Ascending overpass
Min distance= 116Km
Wind speed= 34-40km/hour
Wind dir = East
2-3 hours delay at GB observations
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Target

Classification

(1 : Dust)

(2 : Sea_salt)

(3 : Continental_Pollution)

(4 : Smoke)

(5 : Dusty_smoke)

(6 : Dusty_mix)

(7 : Ice clouds)
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FRAME: 04365D | 05.03.2025 | 12:10 UTC | 108km

PollyXT_CYP, Limassol, Cyprus,
5 March 2025, 08:30-09:30UTC
+ EarthCARE ATLID A-EBD (AC)
Descending overpass
Min distance= 108Km
Wind speed= 34-40km/hour
Wind dir = East
2-3 hours before overpass time GB observations
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Future steps: CPR products
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Conclusions and next steps

• Continuous suborbital measurements with CARO-Limassol Lidar and Radar

• L1 A-NOM AC intercomparison: 
• ATLID depolarization ratio significantly improved at ZZ baseline for high depolarizing aerosols 
• (Dust and cirrus cases) but still underestimated

• L2 AC intercomparison with 4 overpasses (3 nighttime & 1 daytime):
• Accurate classification of ice clouds and dusty cases 
• A-EBD: most features bp, ap, LR, dp were within the errors
• Good to perfect agreement for the case of intense dust plume from Middle East!

• Future work: 
• Continue measurements & quantification of L2 product differences 
• Participation to the activities of the RACE and ACROSS community intense operations including 
• radiation/cloud/in-situ measurements
• Use of CLOUDNET observations for CPR validation




