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ICON-EPS

operational suite ( since 18t January 2018)

40 Member

Global, 40 km / ICON-EU Nest, 20 km
00/12 UTC - +180h / 06/18UTC -> +120h
03/09/15/21 UTC - +30h Boundary Conditions for COSMO-DE-EPS

Perturbing physics tuning parameters (fixed during the forecast)

Initial condition perturbations by global EDA (LETKF)

- EDA - Evaluation - Outlook
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ICON global Ensemble Data Assimilation Wetter und Klima aus einer Hand \Nes%

Andreas Rhodin, Harald Anlauf, Ana Fernandez del Rio, Alexander Cress, Roland Potthast

e LETKEF (Localized Ensemble Transform Kalman Filter, Hunt et.al. 2007)
* 40 Members (-> 80 Members)
» 3h Assimilation Cycle
40 km (20 km Europa)
» Covariance Inflation
— multiplicative factor
— additive Inflation +0,25B;,,, (NMC Method)
- ,relaxation to the prior*
— SST 1°K random perturbations with spatial correlations of 200km/1000km
and 1 day
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ICON EPS vs. ECMWF-EPS  provided by Felix Fundel Deutscher \Wetterdienst %I

[ ICON-EPS better Verification against Observations November 2017
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ICON EPS vs. ECMWF-EPS  provided by Felix Fundel
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difference in CRPS [%0]

[ ICON-EPS better

Verification against Observations November 2017
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Evaluation ICON-EPS

summer 2017
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extreme Gusts 6h

0-48h 479 Falle % 60-108h 604 Falle %
Helpful? 285 | 59,5 Helpful? 297 49,2
73 15,2 132 21,9
ok 117 | 24,4 ok 174 28,8

nothing 4 0,8 nothing 1 0,2
Comparison 68 14,2 Comparison 98 16,2
91 19,0 61 10,1
N‘:’::r'd 299 | 62,4 “°v:f'u1ed 429 | 71,0

nothing | 23 4,8 nothing 16 2,6
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summer 2017
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Extreme Precipitation Events

0-48h 61 cases % 60-108h 91 cases %
Helpful? 23 37,7 Helpful? 20 22,0
23 37,7 54 59,3
13 21,3 ok 17 18,7

nothing 2 3,3 nothing 0 0,0
Comparison 8 13,1 Comparison 13 14,3
11,5 12 13,2
N“’I:ﬁ'ied 39 | 63,9 N‘z,::ied 62 | 68,1

nothing 4 6,6 nothing 4 4,4
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ICON EPS 140118 OO UTC run Wetter und Klima aus einer Hand u

6h wind gusts Braunschweig

ensemble forecast for initial date: 2018011400 @ Braunschweig
MEAN: 10.39 STD: 463 MIN: 0.73 MAX: 36.19

ICON-EPS results for VMAX_10M
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grid point helght: 142, T4 land fracion: 100 1.00 latiude: 52 29 longhude: 10 45
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Deutscher Wetterdienst

I CO N = E PS p rOd u CtS W|th f| eld eXtI‘a Wetter und Klima aus einer Hand u
E U N . Table 9.4.: Availzble cutput fields for ICOMN-EPS: Probability Products.
-Nest:
O,25°Iat/|0n Parameter Description
BT M m Temperature
WWW' de . d e BTD M Zm Dew Point Tomperature
I Vind Speed at 10m
-> |CON database reference manual e Vol el o e
B PMSL Mean Sea Level Pressure
B CAPE ML Ceomvoctive Available Pocencial Energy
in preparation: global products B CLC* Cloud Cover (== T/L/M/H |
Parameter Diescripcion Height Leval
BT 5P Temperaturs, Wind Speed 500/ 850h Pr
Parameter Diescription Accumulation
BT G Ground temperature (temperature acsfe- 12k
mem interface)
BTMAX a3M/TMIN M  Max /Min Temperatures 1%h, 24h
1_ Mean and extreme Values BvMAaX 10M :::ﬁ:ﬂum wind speed at 10m ebove Gh, 12k, 24k
— Unweighted mean of all members (deriv = 0) BTOT PREC Total Precipitation b, 12k, 24k, 45k, T2k
- Spread of all members (deer = 4) B SNOW GEP Larpe scale snow [zl warer equivalent Gh, 12k, 24h

— Minimum of all ensemble members (deriv = 8)
— Maximum of all ensemble members (deriv = 9)

2. Percentiles
I.e. physical values of a forecast parameter (e.g. T_2M,. . . ), which define the perc=10,25,50,75,90 [%] parts of
the ensemble distribution.

3. Exceedance Probabilities
— Probability of event above lower limit (probt=3)
— Probability of event below upper limit (probt=4)

% ICON Ensemble 9
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30 September 2016 O,5°X 0,50 Wetter und Klima aus einer Hand N—]

Error = AE
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Leutbecher, M., 2009: Diagnosis of Ensemble Forecasting Systems, ECMWF
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Spread-Skill Reliability

Deutscher Wetterdienst
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NH 500hPa [20171101 ;20180219 ]
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ICON Ensemble 13



GEOP ,NH , run-00UTC [20171101 ; 20180225 ]
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conditional on spread

Deutscher Wetterdienst %
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= AE

Error

n

Spread = AD

Error divided by spread

Mean Spread

large
Spreads

seBias = %ZN: |Q |

ICON Ensemble 15
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30. September 2016 1,5°x 1,5°
A +24h ICON Ensemble : ‘ ' +168h ICON Ensemble
<
~~
L
<
: +24h ECMWF-EPS | . 23 +168h ECMWF-EPS
500hPa Geopotential Spread = AD

ICON Ensemble 16



GEOP ,NH , run-00UTC [20171101 ;20180225 ]
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LA
Philipps _!53 Universitdt
.,:.;' ) Marburg

Jens Winkler, Tobias Heckel, Svenja Seip, Bernhard Schmitt

Initial Perturbations
Arnoldi Approximation

A Q = Q H + ¢ m<<n

H modelfor A => Singular Vectors of H

% 18
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Initial Perturbations

Broyden Update

8= f(x)
%L =T 5 eI
dt ox 0X
finite differences ) W afa():() ) Aol
Secant Equation
of (X
f,=(1-00a)% - ye8.

19
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LOI’enZ96 Wetter und Klima aus einer Hand
Random Perturbations 1000 samples
29 N=40
Growth rate -
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LOI’enZ96 Wetter und Klima aus einer Hand
Singular Vectors 1000 samples
"1 ‘ N=40
Growth rate ]
44

mean exponential growth rate
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LOI’enZ96 Wetter und Klima aus einer Hand
Broyden Update 1000 samples
5 N=40
Growth rate 451

mean expanential growth rate
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Summary Wetter und Klima aus einer Hand g‘

ICON-EPS is operational since 18 ™ January 2017

International Contributions
WMO - Verification
TIGGE (Thorpex Interactive Grand Global Ensemble) ?

Documentation
The spread skill properties of the global ICON Ense  mble

M. Denhard, A. Rhodin, J. T. Ambadan, H. Anlauf, A. Fernandez del Rio, A. Cress,
C.Primo, H. Frank, G. Zangl, R. Potthast, M. Buchhold
in preparation

Global Ensemble MOS  S. Trepte, R. Hess ICON-EPS

#%,
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@ @

Cooperation with ECMWF
@ @
®ee®

% ICON Ensemble 23



Zusammenarbeit mit ECMWF

Deutscher Wetterdienst %
Wetter und Klima aus einer Hand N ‘

Verification: Estimation of observation error and
investigations on the spread-skill reliability

Initial Condition perturbations:  New Singular Vector (SV)
approximations for the short range in ICON and comparison
to the ECMWEF SVs

Stochastic Parameterization:  Tests of the Plant-Craig
extension in the Tiedtke-Bechthold convection
parametrization scheme in ICON.

Model error representation: Implementation of the new
EM-scheme in ICON and comparison to SPPT and SPP at
ECMWEF.

Diagnostics: Collaboration with ECMWEF on the effects of
model error schemes in global Ensembles.
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