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INTRODUCTION SEVIRI

Main instrument on Meteosat Second Generation (MSG)
Geostationary orbit, longitude 0.0° (MSG2)

Resolution 2-5km in Europe

New image every 15min (5min in rapid scan mode)

Visible / near-infrared satellite observations:

- could provide important information about cloud properties
- are not used in operational data assimilation systems

- main problem: lack of suitable fast forward operators

Visible / near-infrared channel properties:

600nm
300nm albedos differ strongly, clouds are bright

- distinguish between ground, clouds, cloud shadows
1600nm  sensitive to water phase and particle sizes

Goals of this project:

- Development of fast VIS/NIR forward operator

- Improved representation of clouds by direct assimilation of
visible and near-infrared SEVIRI reflectances in KENDA/COSMO.

@ EUMETSAT

location of clouds (discrepancy btw. model and reality).

1D vs. 3D: Agreement good for 6-15 UTC (RMSE<6%),
worse for larger sun zenith angles (— cloud shadows)

Reference: Kostka et al. ,,Observation Operator for Visible and
Near-Infrared Satellite Reflectances”, JTAC, submitted
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DATA ASSIMILATION EXPERIMENTS
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lower RMSE and bias in reflectance <
- conventional observations: not able to reduce reflectance error 0.05 1 1 1 1 l —0.05 1 1 l 1 . 1
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- Operator improvements in radiative transfer and microphysics
assumptions: further reduction in RMSE and bias,
RMSE of first guess runs increases slower

Evolution of the reflectance RMSE and bias of the ensemble mean for different assimilation experiments started at
18 June 2012, 12UTC. Left: Runs with SEVIRI and/or conventional observation and an assimilation interval of 3 hours.
Right: Runs with original and improved RT and microphysics settings and an assimilation interval of 1 hours.

OUTLOOK OPERATOR - Optimization and evaluation of PASTAT DATA - Verification with other observations
- More 3D effects (e.qg. cloud shadows) ASSIMILATION - Assessment of forecast impact, single observation studies
will be modelled in HD(CP)2-03 - Sensitivity experiments (obs. error, localization, obs. freq., ensemble size, assim. interval)
SYSTEMATIC - Further characterization of "false alarm clouds" - Linearity improvements (double penalty problem): Smoothing? Warping?
DIFFERENCES - Variation of model and operator parameters - Assimilation of several wavelengths and complementary observations (radar, GPS)

— separation of their error contributions - Detection and exclusion of problematic cases from assimilation (e.qg. cloud shadows)



