Improved Cloud-Radiation Coupling
for the COSMO-Model Deutscher Wetterdienst
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Revision of Ritter & Geleyn (RG92) radiation
scheme with respect to the following points:
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parameter g of hydrometeors only depending on their
density, not their size (eff. radius R,).
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=>» Switch to newer parametr. based on R.:
Hu & Stamnes (1993) — drops (D < 130 um)
Fu et al. (1996, 1998) — hex. needles (D < 140 ym)
Spectral remapping to the 8 RG92 bands
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® Revision of effective factor for subgrid variability of
gridscale clouds (previously: gx_rad = 0.5 gx !)

Examples of new R_-based scattering parameters,
spectral band No. 5, NIR (near infrared).

Red: corresponding parameterized values

=» Theoretical analysis, new tuning parameters
,radqc_fact®, ,radqi fact” instead of ,0.5"
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®* Subgrid scale water/ice clouds: gc, qi, R.?

= New tuning parameters P1, P2, P3:
gc = P1 * gvsat_ mix * (1-f ice)
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Scaottering parameters for cloud porticles, kspec = 5 Scattering parameters for ice particles, kspec = 5

®* Tuning of other uncertain parameters (ongoing):

= Number densities of cloud drops, cloud ice
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with very low SWD fluxes, which are not observed.
Clipping of TQC, TQI, TQS to max. allowed values
(new tuning parameters)

Comparison: new (red) and old (blue) B as function of g for cloud drops
(left) and cloud ice (right), band 2 (top, VIS) and band 5 (bottom, NIR).
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®* Re-tuning of model system, using new Tegen aerosols

(ongoing, but still long way to go!) Effective factor k (,radqc_fact”, ,radqi_fact®) to take into account subgrid

variability in clouds for 3 (here c,). Simple theory based on boxcar PDF:

=>» Extensive sensitivity studies, longer experiments

=» References: currently CMSAF surface SWD fluxes, ) p .
e(—kCo P, A7) ; fPDF(p ) (€0 Pc A2) dp dy g”d bO
but also pyranometer data (soon to come) ¢ ¢
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of TQC, TQI, TQS, but highlights necessity to

iImprove incloud microphysics! =
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