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Why assimilate visible channels?
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C Added and complementary value to IR/ WV channels:

o Visibility of low clouds

o Only cloud sensitive, sensitive to cloud water/ice

C Aim isto improve:
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C Interms of categories in overview paper Geer at al., 2017, mainly

o

o

Cloud analysis & forecast
Convection - capture initial convective stage (ClI)

Representation of cloud related processes such as
precipitation, radiation & boundary layer dynamics

Application: short range forecasts, renewable energy

Initializing cloud and precipitation
Improved modelling of cloud and precipitation
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Context: Very short-range & convection-resolving NWP %
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SINFONY-RUC-ensemble:

ICON-LAM @ 2 km (+ 1 km)

IC: LETKF ensemble DA

ICON-LAM-D2 ensemble @ 2 km + 3D Radar, SEVIRI-VIS, Lightning
IC: LETKF ensemble DA BC: ICON-EU nest ensemble

. BC: ICON-EU nest ensemble New forecasts: hourly

New forecasts: 3 hourly Range: + 12 h

range: + 48 h combination with Nowcasting

t

ICON-EU nest ensemble &
deterministic @ 6.5 km

*

ICON global: ensemble (40 km) &
deterministic (13 km)

% (Courtesy: U. Blahak) 3 SIN F@QNY
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OU tI i n e Wetter und Klima aus einer Hand
U Observations and forward operator MFASIS
U Convective scale data assimilation system
U Results:
A Case study
A Single observation experiment
A Numerical experiments with new ICON-LAM-D2
U Key challenges for VIS assimilation

Summary & outlook
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Observations and forward operator MFASIS
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Observations Wetter and Kima s sner and E

C Visible imager channels (0.6 pm)

C Geostationary SEVIRI on MSG (0°/0°):

o Temporal resolution: 15 minutes

o Horizontal: 6 km x 3 km (over German ICON-LAM model domain)

o Reflectance observations:

A Percentage of reflected solar radiation
by clouds and earth surface

A Sensitive to cloud properties
(optical thickness - number of particles,
effective radii)
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U Data are used as super-obbed reflectance values

A Balancing conventional and remote sensing observations

A Reduction of representativity errors, double penalty problems
A Computation time of LETKF
A

Model FG values are super-obbed in the same way

Volle Auflésung

~12 km
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A Very fast forward operator for VIS radiation (reflectance)
in presence of clouds

A Uses a look-up table (LUT) approach

A Available in RTTOV (v12.2,v12.3)

A LUTs tuned on DISORT implementation: RTTOV-DOM

LUTs contain:

Fourier coefficients of reflectance

W.r.t. P+ and P P

for given conditions of

A scattering angle, optical cloud properties, albedo
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Convective scale data assimilation system
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Ensemble data assimilation Wetter and Kima s sner and E

C KENDA: 4D-LETKF (using model equivalents at observation time), 40 members
C State vector consists of

o Temperature
$ H(x): RTTOV-MFASIS

o Specific humidity - ~
o - - °‘@_
o Pressure g with LHN with LHR
. o—fi o—f
o Wind components (u, V) 9] 22a
Wi _ LETKF il _
ensemble < o—fg o—fg
o Cloud water _ 19 ~9
_ cloud variables i LEIN orir LEN
o Cloud ice N K T K
=
. ) o [T 1] °j}} [T T "*_@
C Flow-dependent increments depend detsrministic

on covariances and inter-variable

. LETKF implementation described in Schraff et. al, 2016
cross-covariances from ensemble

C Localization in observation space




DA aspects to be considered
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Assumptions in LETKF (and many other DA approaches) :

A Gaussianity of departures for the VIS reflectances
A No systematic biases

A Linearity of forward operator

A Localization of observation
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U Results:
A Case study
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Case study I: First guess at 06 UTC Weteruni Kima aos e i E
COSMO model

Proportion of clouds in ensemble
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Case study I: Analysis at 06 UTC Wetter and Kima s sner and E

With SEVIRI

Proportion of clouds in ensemble Proportion of clouds in ensemble

Observation Deterministic run
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Case study I: First Guess at 07 UTC Wetter and Kima s sner and E

The improvement is kept in the 1h forecast With SEVIRI

Proportion of clouds in ensemble Proportion of clouds in ensemble

Observation Deterministic run
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Case study Il: Clouds & precipitation
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COSMO model: June, 5th 2016; 10 UTC
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(See also: Scheck et. al, 2019, submitted)

Blue:
SEVIRI refl. > 0.5

Blue:
radar rain rate > 1 mm
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Single Observation Experiment |
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Extended water cloud below thin ice cloud

Reduction of cloud water contents and reflectance

pressure |[hPa)

Water Ice

B First Guess
A Analysis

C FG:
Reflectance: too high
C Analysis:
Improved ensemble mean and distribution
Reflectance
10
First Guess .
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Aus Scheck et. al, 2019, submitted
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C Low stratus in Southern Germany/France

C 30Dec 2016

Two Experiments testing localization

1. No vertical localization
2. Position at 950 hPa + narrow vertical localization
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