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• Observing System Experiments:

– Use L2a EBD product – NRT data baselines

• Cloudy and clear sky (simple classification)

• Use full operational observing system

• CPR reflectivity not assimilated

– Test three different data types:

• 𝑏𝑅 , Rayleigh attenuated backscatter (ATB)

• 𝑏𝑇 = 𝑏𝑅 + 𝑏𝑀,∥ + 𝑏𝑀,⊥, total ATB

• 𝛼𝑀,𝑐𝑙𝑜𝑢𝑑 , extinction

Aim: Improve initial conditions by data assimilation of ATLID cloud-sensitive 
observations

• Vertically-resolved cloud observations lacking – ATLID 
helps with optical properties in optically thin clouds and 
optically thick cloud tops

ATLID cloud extinction coverage

ATLID mean cloud extinction



Examples of the L2a EBD data options for assimilation

Rayleigh ATB (cloudy + clear), 𝑑𝐵(𝑏𝑅)

ATLID (superobbed)

Forward modelled: 𝐻(𝑥)

2 Aug 2025

Total ATB (cloudy + clear), 𝑑𝐵(𝑏𝑇) Extinction (cloud-only), 𝑑𝐵(𝛼𝑀,𝑐𝑙𝑜𝑢𝑑)



Observation minus short-range (background) forecast departures, zonal averages

Rayleigh ATB (cloudy + clear), 𝑑𝐵(𝑏𝑅) Total ATB (cloudy + clear), 𝑑𝐵(𝑏𝑇) Extinction (cloud-only), 𝑑𝐵(𝛼𝑀,𝑐𝑙𝑜𝑢𝑑)
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L2a EBD departure time series: observation minus short-range forecast, July-Nov 2025

Rayleigh ATB (cloudy + clear), 𝑑𝐵(𝑏𝑅) Total ATB (cloudy + clear), 𝑑𝐵(𝑏𝑇) Extinction (cloud-only), 𝑑𝐵(𝛼𝑀,𝑐𝑙𝑜𝑢𝑑) 
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OSE results: Forecast impact of different ATLID data types – total ATB has best impact
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July to November 2025; verified against operational analyses
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Total attenuated backscatter zonal average impact

Normalised change in wind RMS error of 

forecasts (±4% scale)

5 day

1 day

4 day

3 day2 day

6 day 7 day

• Better in tropics and SH

• Some issues in polar regions

Normalised change in temperature RMS error 

of forecasts (±4% scale)

July – Nov 2025 



Total attenuated backscatter impact, short-range forecast fit to observations 

August 2025

Clear sky, global

Humidity

Temperature

Radiosonde q, S. Hem Conventional wind, tropics

Positive impact w.r.t. 

humidity-sensitive 
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All sky, global
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Systematic changes to analysis over polar regions
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Many possible reasons:

• IFS model systematic errors in clouds

• Forward model systematic errors e.g. liquid cloud multiple scattering

• ATLID systematic errors + aerosol misclassification

• Lots of data over poles

Total ATB:

Relative humidity (±0.3% scale) 

Slightly drying analysis Cooling near surface in Antarctica

Extinction: 

Temperature (±0.5 K scale)



Aerosol-classified backscatter Cloud-classified extinction
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An example of misclassification of aerosol/cloud in EBD simple-classification

1 July 2025

IFS-COMPO aerosol IFS cloud



Conclusions and plans

• ATLID improves humidity and wind in tropics and SH by useful amount (0.5-1% at day 5)

– But some degradations in polar regions

• Total attenuated backscatter tends to have better impact than Ray ATB and extinction

• Next steps:

– Try lower obs weighting towards polar regions

– Improve multiple scattering forward modelling for liquid cloud (common in Arctic)

– Quality Control to reject data ATB below PSCs

– Try to screen-out aerosol incorrectly classified as cloud

• Continue testing with aim to switch “on” ATLID in operations in early Q2 2026

• Longer term: IFS parameterisation improvements should reduce bias w.r.t. ATLID – and hopefully 
allow better impact
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The end – thanks for listening
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Three types of observation from L2a EBD product were tested

Rayleigh ATB (cloudy + clear) Total ATB (cloudy + clear) Extinction (cloud-only)

Superobbed ATLID

Forward modelled 𝐻(𝑥)

10 log10(𝑏𝑅) 10 log10 𝑏𝑇 = 10 log10(𝑏𝑅 + 𝑏𝑀,∥ + 𝑏𝑀,⊥) 10 log10(𝛼𝑀,𝑐𝑙𝑜𝑢𝑑)



ATLID Observing System Experiments results

• Found several small improvements e.g. in superobbing, forward model, QC 

• Observation error ~10 dB (quite large!) tends to give best results – dominance of representativeness error
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July to Nov 2025, 49R1 fit to other observation types 



Monitoring data quality via departures: comparing observations to short-range 
forecasts – over a year of NRT L1b Rayleigh ATB in stratosphere
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Zonally averaged observation minus short-range forecast departures

Rayleigh ATB (cloudy + clear) Total ATB (cloudy + clear) Extinction (cloud-only)
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