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1. Introduction 4. Accounting for sub-grid variability

e An improved representation of clouds and precipitation is a key area for * The IFS model provides information on sub-grid cloud fraction (liquid,
Numerical Weather Prediction (NWP) and climate models. ice) and precipitation fraction (rain, snow) and overlaps.

e Radar reflectivity from ground-based (ARM) and space-borne (CloudSat) * Need to take account of this for signal attenuation and a fair
radars provide an opportunity to evaluate cloud and precipitation in the comparison with the high-spatial/temporal resolution radar data.

ECMWEF global NWP model (IFS). e A sub-grid column approach (SCOPS, Webb et al., 2001) is used. ZmVar

e It is vital to ensure we compare “like-with-like” to highlight real model is applied to each sub-column separately.
deficiencies rather than artefacts of the comparison.
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*Convective precipitation in cloudiest part of grid-box. Precipitation is a dominant part of the signal.

e Discrete hydrometeor categories versus continuum

e Microphysical assumptions (e.g. particle size distributions) and
electromagnetic properties (scattering, absorption)

5. Sensitivity to assumptions

e Limitations of the observations, (e.g. thresholds, attenuation)

Assess sensitivity of the IFS vs. CloudSat reflectivity:

Sub-grid model L Lo , , ,
e Sensitivity to uncertainties in the microphysical assumptions and
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Mismatch of spatial resolution and sampling 1D versus 2D electromagnetic properties in the IFS/ZmVar radar reflectivity forward
e Sub-grid cloud and precipitation fractions and overlap model (particle size distributions, particle properties).
e Sensitivity to the specification of sub-grid cloud fraction and
precipitation fraction assumptions and overlap.
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e Radar signal is dominated by larger hydrometeors, so important to

represent precipitation profiles from the model appropriately.

e |ce/snow properties uncertain and reflectivity is sensitive to uncertainties,
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