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MOTIVATION

 Km-scale models can explicitly represent convection - Need to incorporate frequent high resolution observations by remote sensing instruments
 Geostationary satellite observations have a high spatial and temporal resolution and provide information on atmospheric humidity, temperature and clouds
 Here we focus on visible (VIS) and near-infrared (NIR) channels of the SEVIRI instrument on Meteosat Second Generation (MSG)

« Complimentary to IR information (mainly sensitive to clouds, low clouds clearly visible), show convection earlier than radar, NIR sensitive to water phase

* VIS/NIR observations are not used operationally mainly because no operator is available. Challenge: Scattering makes radiative transfer is too slow.

RADIATIVE TRANSFER

Reflectance table compression Accuracy & Speed
Standard 1D RT solvers are too slow for operational DA the difference of their azimuth angles: Complicated function, respect to DISORT is caused by ignoring the vertical cloud structure.
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albedo and geometry

— 8-dimensional LUT with
a size of about 12GB

 Not all 8y, 8, & combinations are valid (conditions: m-aa<6+6o,
m-0>|8-00|) - somewhat complicated shape of 8-60-domain

e Fourier coefficients C«i, Ski: Obtained by least squares fit to
12GB DISORT LUT
— Coefficient table size: 100MB for Ny = N, = 4

 Rainbow affects only a values around 140°

Inclination of cloud tops:

e Fit plane to cloud top surface def.
by optical depth 1, use sun & sat.
angles with respect to the plane

e simple & cheap, large effect

Large LUT: problematic for online operators, cache
misses limit performance —» need to compress LUT
Problematic: Small scale features in R(Bo, 6, ®-®o)
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SYSTEMATIC DIFFERENCES BETWEEN OBSERVATIONS AND MODEL
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KENDA setup for SEVIRI assimilation experiments:

e 1-hourly LETKF assimilation, analysis ensemble with 40 members
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assumed to be 0.2, no vertical localization) and/or conventional obs. z E 4 % a0 - [T RMSE conv
* Superobbing with 3pX radius E conv. + SEVIRI new + RTPS ( 1661 obs.) 2 '\*;" N |
2 0.05} conv. + SEVIRI new ( 1662 obs.) ool | A

Only conv. ObS. ( 1661 ObS,) 0-5 ............... " ........ “ ................ ..................... ' ‘ .......... '_‘

Preliminary results: 10% |
e Conventional observations are not able to reduce reflectance error '
e With SEVIRI: Ensemble is drawn towards observations, RMSE reduced
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* Independent GNSS humidity observations show reduced error and bias Lo | | e 1 <
 Challenge: Strongly non-Gaussian first guess departures ~3 2 —1
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