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LAEF: R&D Highlights

Problems in LAEF

New LAEF Blending

First results from BOSRDP
LAEF vs. ECMWF

LAEF new

ZLACE

nwp central europe



Problems in LAEF

BIAS - RMSE - SPREAD
Time interval: 20081224 - 20090107
Parameter. Geopotential [m**2/s**2]; Level: 500 hPa

Upper air 500hPa H

Forecast-range (hours,

BIAS Ensemble Mean (SMSLAEF) —+— RMSE Ensemble Mean (LAEF) &
BIAS Ensemble Mean (LAEF) ---x Spread (SMSLAEF)
RMSE Ensemble Mean (SMSLAEF) ---#--- Spread (LAEF)

Good spread-error relation
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Talagrand diagram
Time interval: 20081224 - 20090108
Parameter: Temperature Anomaly [degC], Level: 2m; Timestep: +54 hours
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Talagrand diagram
Time interval: 20081224 - 20090108
Parameter: Wind Speed [m/s], Level: 10m; Timestep: +54 hours
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Underdispersion
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A new method for initial perturbation i centrl surope
generation in LAM EPS
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Vertical profile for scaling factor
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Kinetic energy spectra (KES031WIND_PHYS)
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A new method for initial perturbation D ———
generation in LAM EPS

* Verification results (comparison with downscaling and standard breeding)
SURFACE (Temperature, 2m):

CRPSEPS [surface] OUTLIERS [surface] RMSE/SPREAD [surface]
Temperature [K] Temperature [ Temperature [K]
a5 Verification period: 20.06.2007-20.08.2007 5 Verification period: 20.06.2007-20.08.2007 Verification period: 20.06.2007-20.08.2007
- T T T T T T T T - T T T T T T T T 35 F T T T T T T T T
4 - i

30 -

n
4]

el
w 320
Lost 1 &
=1 o
o w
E15 |
1.5 - -
10
0 .............................................
1 = -
5
0.5 - down n down
breed breed
blend blend
0 ] T I 05 L ] J L ! T I 0 ! " 1 ! " 1
0 5] 12 18 24 30 36 42 48 54 0 6 12 18 24 30 36 42 48 54 0 6 12 18 24 30 36 42 48 54

forecast range forecast range forecast range



ZLACE

A new method for initial perturbation D ———
generation in LAM EPS

* Verification results (comparison with downscaling and standard breeding)
SURFACE (Precipitation, mm/12h):

SPREAD [surface] CRPSEPS [surface] RMSE [surface]
Total Precipitation [mm/12h] Total Precipitation [mm/12h] Total Precipitation [mm/12h]
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Beijing Olympics meso-scale EPS
Research and Demonstration Project
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Preliminary verification results
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Economic Value for rainfall, 18h Forecast (2008.7.1-2008.8.24 )

MRI/JMA (Japan) NMC (China) CAMS (China)
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BOSRDP: 2m Temperatur

B RMSE(Cntl) @ RMSE(Cntl)

ZLACE

nwp central europe

@ RMSE(Cntl)

T2m MRI/JMA @ RMSE(Ensemble) T2m NCEP B RMSE(Ensemble) T2m MSC B RMSE(Ensemble)
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BOSRDP: surface pressure

O RMSE(Cntl) O RMSE(Cntl) O RMSE(Cntl)
Psea MRI/UMA  mRMSE(Ensemble) [Psea NCEP B RMSE(Ensemble) Psea MSC B RMSE(Ensemble)
OSpread O Spread O Spread
35 35 35
3 3 3
T 25 T 25 T 25
° o -
o 2 o 2 & 2
4 S g
w 1.5 w 1.5 w 1.5
W [72) W
= = =
x | r |1 z 1 -
0.5 0.5 05 —
0 0 0
FT=24 FT=24 ET=24
O RMSE(Cntl) T RMSE(Gntl) O RMSE(Cntl)
Psea ZAMG B RMSE(Ensemble) Psea NMGC B RMSE(Ensemble) Psea CAMS B RMSE(Ensemble)
OSpread O Spread O Spread
35 P 3.5 P 35
3 3 3
= 25 25 T 25 H
o o o
& 2 o 2 -
: g
w 1.5 w15 w 1.5
w (2] g
E 1 E 1 o 1
0.5 05 05
0 0 0

FT=24 FT=24 FT=24



ZLACE

BOSRDP: 10 m Wind o contral surope

E RMSE(Cntl) I RMSE(Cntl) O RMSE(Cntl)
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Continuous Ranked Probability Score
Time interval: 20070615 - 20070820
Parameter: Wind Speed [m/s], Level: 10m

Continuous Ranked Probability Skill Score
Time interval: 20070615 - 20070820 1r 1

Wind Speed [m/s]; 10m
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Continuous Ranked Probability Score
Time interval: 20070615 - 20070820
Parameter: Total Precipitation [mm/12h], Level: Surface
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Continuous Ranked Probability Skill Score
Time interval: 20070615 - 20070820
Total Precipitation [nm/12h]; Surface
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Continuous Ranked Probability Score
Time interval: 20070615 - 20070820
Parameter: Temperature Anomaly [degC], Level: 2m
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Continuous Ranked Probability Skill Score
Time interval: 20070615 - 20070820
Temperature Anomaly [degC]; 2m
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Parameter: Temperature Anomaly [degC]; Level: 2m
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BIAS - RMSE - SPREAD
Time interval: 20070615 - 20070820
Parameter: Temperature Anomaly [degC]; Level: 2m
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LAMEPS
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— new domain: 10.9km

resolution 18km vs. 10.9km

LAEF new
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ALADIN-LAEF (AT ZOOM) — new domain: 10.9km
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Summary and future
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Summary:

v" Blending cycle gives overall better results
for short lead times (up to ~24h).

4 Demonstartion of the skill of LAEF in BOSRDP
v LAEF adding value to ECMWF EPS

Next future:

» Higher resolution of LAEF
» More intensive cooperation with GLAMEPS
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Something not for science!
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Something not for science!
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