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Climate and NWP Model Evaluation

e Challenge: Compare 3D volume to 2D slice
- Satellite

= 2D slice in space
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Climate and NWP Model Evaluation

e Challenge: Compare 3D volume to 2D slice
- Satellite

= 2D slice in space

- Ground-based

= 1D — use winds to advect -> 2D
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Climate and NWP Model Evaluation

e Challenge: Compare 3D volume to 2D slice
- Satellite

= 2D slice in space
- Ground-based
= 1D — use winds to advect -> 2D

= Re-bin to model grid

= Always along-wind
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Climate and NWP Model Evaluation

A

e Challenge: Compare 3D volume to 2D slice
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Climate and NWP Model Evaluation

Evaluation of ECMWF cloud fraction at Lindenberg between 1 Jan 2015 and 31 Dec 2015

Equivalent of 274.6 days of data (12-35 hour forecasts)
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Cloud fraction, liquid and ice water contents derived from long-term radar, lidar, and
microwave radiometer data are systematically compared to models to quantify and
improve their performance.

https://doi.org/10.1175/BAMS-88-6-883
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New NWP models

e HARMONIE NWP model data from KNMI and SMHI

- Multiple versions to test different parametrizations

Mean cloud fraction versus height
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Conditional sampling

16 Aug 2018

* Challenge: Compare 3D volume to 2D slice e - ' _

- Options are:
= Statistical
= Probabilistic
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Conditional sampling

e Challenge: Compare 3D volume to 2D slice
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Observation Model Composites: ECMWEF, Lindenberg
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Observation
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Observation

ACTRIS
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Observation Model Composites: ECMWEF, Lindenberg
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Climate and NWP Model Evaluation

* Routine metrics for evaluating clouds in Climate and NWP models
- Climatologies
= Mean profiles, distributions
- Evaluate NWP forecast skill
= Forecast the correct cloud at the right time

® Progress during ACTRIS
- Annual composites
- Can be on height or temperature grid
- Diurnal composites
- Can be on height or temperature grid
- Seasonal comparisons (Define your season or regime)
- Extend skill score comparison
- Long-term (interannual variability)
- Forecast lead time
- Model version
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Solar forecast uncertainty
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Tuononen, M., O'Connor, E. J., and Sinclair, V. A. (2019): Evaluating solar radiation forecast uncertainty,
Atmos. Chem. Phys., 19, 1985-2000, doi.org/10.5194/acp-19-1985-2019, 2019
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Solar forecast uncertainty
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Solar forecast uncertainty

Impact of ECMWF cloud
forecast on solar radiation
forecast

Expected to be noisy — low
clouds are inhomogeneous

However bias in clear sky and
when fully overcast. Why?

ACTRIS
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Solar forecast uncertainty

LWP (kg m~?)
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Tuononen, M., O'Connor, E. J., and Sinclair, V. A. (2019): Evaluating solar radiation forecast uncertainty,
Atmos. Chem. Phys., 19, 1985-2000, doi.org/10.5194/acp-19-1985-2019, 2019

A T R | S EARTHCARE 2" Validation Workshop — virtual — 25-28 May 2021



Climate and NWP Model Evaluation

e Challenge: Compare 3D volume to 2D slice
- Satellite

= 2D slice in space

- Ground-based

= 1D — use winds to advect -> 2D

= Always along-wind
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Persistent cloud features




EARTHCARE Validation

* Challenge: Compare 1D profile to 1D profile

- Colocation issue

e Evaluation:

- Options are:
= Statistical (CFADs etc)
= Probabilistic
- Issues:
= Conditional sampling different

= Spatial vs temporal sampling
— aircraft

* Check meteorological input data
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Forecast lead-time
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Mean cloud fraction versus height
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