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INTRODUCTION

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

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 channel properties:

600Nnm
800nm

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.

} albedos differ strongly, clouds are bright
- distinguish between ground, clouds, cloud shadows

1600nm  sensitive to water phase and particle sizes

@ EUMETSAT

OPERATOR RESULTS: SEVIRI vs. 3D vs. 1D PASTAT: A Look-up table based 1D radiative transfer solver
BASIC DESIGN (PhD thesis Pascal Frerebeau)
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DATA ASSIMILATION EXPERIMENTS 12UTC 15UTC 18UTC

20 ensemble members

KENDA setup for SEVIRI assimilation experiments:

- 3-hourly LETKF assimilation, analysis ensemble with 20 or 40 members

- 20 member ECMWEF EPS boundary conditions (time-lagged = 40 BCs)

- Spin-up phase: several cycles with conventional observations only

- First experiments: Assimilation of 600nm SEVIRI observations,
observation error assumed to be 10%, no vertical localization

| only conventional obs.

18%

only SEVIRI obs.
20 ensemble members

16%
conv. and SEVIRI obs.
20 ensemble members

Preliminary results:
- Ensemble mean is drawn towards SEVIRI observations:
More structure and less clouds than first guess, lower RMSE in reflectance
- Larger ensemble (40 instead of 20 members) leads to reduced RMSE:
better chance to find ensemble member with cloud at the right position

only SEVIRI obs.

40 ensemble members
spin-up with
conventional
observations

@ first guess

12%

- conventional observations are not able to reduce reflectance error _SEVIRI g ® analysis
- conventional + SEVIRI obsesrvations: Very similar to SEVIRI only First guess, analysis and observed reflectance for the Evolution of the RMS reflectance error of the ensemble mean for
(assumed observation error probably too low) "only SEVIRI observations" 20 member run. different assimilation experiments started at 18 June 2012, 12UTC.
OUTLOOK OPERATOR - Optimization and evaluation of PASTAT DATA - Verification with other observations
- More 3D effects (e.g. 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.g. cloud shadows)



