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DL processing

• Software-based processing and calibration for Doppler lidar

- SOP (Standard Operation Procedures) documentation

- Processing Framework incorporating QC and product algorithms

• Tasks

- Ensure calibration and uncertainty propagation for Doppler lidars in ACTRIS

▪ Pointing angle

▪ Doppler velocity

• Winds

▪ Signal-to-noise ratio

• Attenuated backscatter, uncertainties

▪ Products

• Dissipation rate, wind shear, boundary layer classification



Doppler lidar – products
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Support for new instruments

Support has been added for Vaisala (Leosphere) WindCube Doppler lidar systems

• Vaisala WindCube 100S, 200S, 400S
• Vaisala WindCube WLS70 
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Processing software

• Doppler lidar processing is a Python package (with some Rust)
• doppy: https://github.com/actris-cloudnet/doppy

https://github.com/actris-cloudnet/doppy
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Doppler lidar instruments

• 12 systems operational
• Another 9 in the database



Instrument – landing page



Instrument - overview
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Automatic calibration procedures

Background correction and uncertainty calculation

• Uncertainty (SNR and v) depends on SNR

• Correct SNR – Halo systems

- May be temperature dependent

- Manninen et al. 2016, Vakkari et al., 2019

• Update SNR and radial velocity uncertainties

https://journals.ametsoc.org/view/journals/atot/21/5/1520-0426_2004_021_0777_atfaoc_2_0_co_2.xml?tab_body=abstract-display
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Automatic calibration procedures

Background correction and uncertainty calculation

• Uncertainty (SNR and v) depends on SNR

• Correct SNR – Vaisala (Leosphere) systems

- Issues noted for some (older?) systems 

▪ Similar but not quite the same as for Halo

- Work in progress!

• Update SNR and radial velocity uncertainties
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Automatic calibration procedures

Wind calibration – together with PROBE

• Pointing angle check (azimuth and elevation)

- Comparison with NWP (not all sites)

- Comparison with weather station 

• Uncertainty provision and turbulent impact

- Scan sequence and retrieval method 
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Instrument monitoring - winds

• Start with NWP – will also use weather station, mast, radiosondes where possible

• Model-observation intercomparison
Pentikäinen, P., O'Connor, E. J., and Ortiz-Amezcua, P.: Evaluating wind 
profiles in a numerical weather prediction model with Doppler lidar, Geosci. 
Model Dev., 16, 2077–2094, https://doi.org/10.5194/gmd-16-2077-2023, 2023.
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Monitoring with NWP
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Monitoring with NWP
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Monitoring with NWP
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Monitoring with NWP
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Automatic calibration procedures

Attenuated backscatter calibration

• Liquid cloud calibration (O’Connor et al. 2004, Hopkin et al. 2019)

• Telescope focus function required (Pentikäinen et al. 2020)

https://journals.ametsoc.org/view/journals/atot/21/5/1520-0426_2004_021_0777_atfaoc_2_0_co_2.xml?tab_body=abstract-display
https://amt.copernicus.org/articles/12/4131/2019/
https://journals.ametsoc.org/view/journals/atot/21/5/1520-0426_2004_021_0777_atfaoc_2_0_co_2.xml?tab_body=abstract-display


Instrument – landing page



Instrument - calibration
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Roadmap

• This year
- Monitoring

▪ Background and horizontal winds (azimuth correction)
▪ Housekeeping data (to Grafana dashboards)

• Next year
- Focus correction

▪ Calibration
▪ Attenuated backscatter coefficient

- Extend products 
▪ Turbulent classification
▪ Low level jets
▪ Level 3 (climatologies and model evaluation)
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Roadmap
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Thank you



CCRES DL Unit

Doppler lidar: Halo Photonics, 
Vaisala

      Leosphere

Doppler lidar products: 
      Winds, wind shear, skewness,
      dissipation rate,
      BL classification


