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Processing and archiving service for ground-
based cloud remote sensing data
(~20 active sites)

Cloud remote sensing component of 
ACTRIS research infrastructure

cloudnet.fmi.fi

D A T A   P O R T A L

What is Cloudnet?

http://cloudnet.fmi.fi
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Measurement stations:



Ground-based radars in Cloudnet

14 RPG FMCW 94 Ghz
11 MIRA 35 GHz

3 RPG FMCW 35 GHz
2 BASTA 95 GHz
1 MIRA 10 GHz

Active cloud radars as of March 2025:



Orbital-Radar simulat or Ground-based radar dat a

“Synt het ic Eart hCARE dat a”

Pfitzenmaier et al., 
Geosci. Model Dev. (2024)

(experimental Cloudnet product)



Real-t ime Orbit al-Radar dat a in Cloudnet  dat a port al:



Examples of close overpasses

• EarthCARE CPR L1 data (vCA) within 5 km of the site
• Cloudnet data 5 min before and after the overpass



Hyytiälä 2024 -12-29



Lindenberg 2025 -01-14



Cabauw 2024-06-18



Ny-Ålesund 2025-01-15



Ny-Ålesund 2025-01-15 mean profiles

Height > 2 km



Differences (all matching heights)

Overpasses < 50 km (n =111)

Radius N Correlation

10 11 0.95

20 32 0.86

50 68 0.77

100 32 0.62

For RPG 94 GHz only



Sub-orbit al t o orbit al t ool operat ional
• In real t ime
• All s it es

• Use to evaluat e EarthCARE dat a direct ly with overpasses
• Determine suit able averaging radius

• Also use t o invest igat e impact  of long pulse on cloud 
boundaries  over larger ground-based dat aset s  







Cloudnet radar data is corrected for gas
and liquid water attenuation. Now, we 
have initial implementation for rain and 
melting layer attenuation.

gas

liquid

rain

melting 
layerHyytiälä 2024-04-28

Attenuation correction







Ground-based radars in Cloudnet

14 RPG FMCW 94 Ghz
11 MIRA 35 GHz

3 RPG FMCW 35 GHz
2 BASTA 95 GHz
1 MIRA 10 GHz

Active cloud radars as of March 2025:



Folding in ground-based measurement s

folding!

RPG-FMCW-94
Doppler spectra with mean velocity
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Chirp 1: vny = 8.4 m s-1

Chirp 3: vny = 4.9 m s-1

Chirp 2: vny = 6.1 m s-1

Chirp 4: vny = 4.1 m s-1



Folding in ground-based measurement s

folding!

RPG-FMCW-94
Doppler spectra with mean velocity
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Folding: tricky cases
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● Sub-orbital to orbital tool operational for all sites 
● Method for dealiasing ground-based radar 

measurements in testing – works > 95 % of profiles
● Reliable attenuation correction of ground-based data 

will substantially increase proportion of data available 
for comparison

Conclusion
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● Implement operational dealiasing method for ground-
based radar measurements – with status flags

● Validate attenuation corrections, including radome 
● Extend validation to cloud classification

Next steps
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