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Content

• Local surface assimilation (CANARI OI)

• Experiments with ETKF (Ensemble Transform Kalman Filter)

• Exploit more data in 3D-VAR: FGAT and 3-hour cycling

•  OPLACE: Observation Preprocessing for LACE

• Improved 2m observation operator (László Kullmann’s talk)



ALADIN WS / HIRLAM ASM, Utrecht, 11-15 May 2009

Local surface assimilation

New operational setting (October 2008):

•  CANARI OI analysis for the surface

1.  2m T and RH increments from 2m obs (OI) 

2.  project 2m increments to the surface and soil

•  Fully local assimilation: OI (surf) + 3DVAR (atm)

•  SST analysis still from the global model

New LBC settings:

• More freedom with fully local initial conditions

• ECMWF LBCs in assimilation and production (use ARPEGE as backup)

• LBCs from ECMWF are used with a 6 hour time-lag (i.e. at 00 UTC use LBCs from 
the 18UTC run, etc.)
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Local surface assimilation

Local surface assimilation and new LBCs

2m

700 hPa

Red: reference

Black: new setup
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Experiments with ETKF

Reminder ETKF:

  T2/1

fa

CIΓCT

TZZ




T
f

1
o

TT
f CΓCHZPHZ 

Where    and     comes from the 
diagonal decomposition below:

ΓC



ALADIN WS / HIRLAM ASM, Utrecht, 11-15 May 2009

Experiments with ETKF

Basic test of the Transform matrix

Real assimilations (control)ETKF
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Experiments with ETKF

Basic test of the Transform matrix

ETKF Real assimilations (control)

• Similar structures but small amplitudes with ETKF  „Inflation”
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Experiments with ETKF

The inflation method (Désroziers et al, 2005, Wang and Bishop, 2003)
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The       time dependent inflation factor is chosen to fulfill the following 
statistical optimality criteria at every assimilation step:
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fHxyd where is the sum of innovation vectors of all the members 
computed at the previous assimilation step
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FGAT and 3-hour cycling

Motivation: exploit the available high-frequency data in the assimilation cycle

15%SEVIRI 
(MSG2)

15%GEOWIND 
(MSG2)

100%AMSU 
(NOAA)

15%Wind Prof

50%AMDAR

100%TEMP

15%SYNOP

used / availableobstype

Short term strategy:
• 3-hour cycling: more data even with „small” obs windows

• FGAT: reduce the innovation error  „large” obs windows

Long term strategy: 4D-VAR (hourly data from all available obstype)

12 159 2118

Example: use of AMDARs in the 3D-VAR at HMS

„small” obs 
window

30%15%SEVIRI 
(MSG2)

30%15%GEOWIND 
(MSG2)

 100%100%AMSU 
(NOAA)

30%15%Wind Prof

 100%50%AMDAR

100%100%TEMP

30%  15%SYNOP

+ FGAT3h6h (oper)

 

 

Expectation for improving the data usage 
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FGAT and 3-hour cycling

Experiments:
• 2 weeks period, Jan 2009

• Oper: 6-hour cycle

• Exp1: 3-hour cycle

• Exp2: 6-hour cycle + FGAT

• Exp3: 3-h cycle + FGAT

Goals:

• Confirm earlier results based on a summer period (Exp1 and Exp2)

• Pragmatic choice for a „best” configuration based on objective 
scores (verif against obs, ARPEGE and ECMWF analyses)
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FGAT and 3-hour cycling

Impact of FGAT Impact of 3-h cycling Impact of both

T

RH
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FGAT and 3-hour cycling

Preliminary conclusions:

• both the more frequent cycling and FGAT has some positive impact

• 3-hour cycling has a bigger positive impact than FGAT

• FGAT on the top of 3-hour cycling can have a positive impact (for 00 UTC)

• Generally there is more impact at 00 UTC than at 12 UTC

Impact of FGAT Impact of 3-h cycling Impact of both

T

RH



ALADIN WS / HIRLAM ASM, Utrecht, 11-15 May 2009

OPLACE

GTS + 
EUMETCAST

data

Local DAPreprocessing 
center

Member 1 Member 2 Member 3 Member N

Local DALocal DALocal DALocal DA

National data

Centralized operational observation 
preprocessing for LACE
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OPLACE

• Preprocessing center is the Hungarian Meteorological Service

• Dissemination started in Jan 2009

• GTS and EUMETCAST data are treated

• Later include national data from all members (from 2010 on?)

• ASCII and GRIB (later BUFR instead of ASCII)

• 1 file / timeslot / obstype (for FGAT, 4DVAR, OSEs)

• Download via Ftp from HMS

• Data updated every 30 min
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OPLACE

First experiences

• occasionally tested at almost all LACE countries (technical bugs 
found and corrected)

• monitoring (what does it mean „GTS data”?)

• detailed tests at Czech Rep (3 weeks BlendVar run comparing 
locally processed and OPLACE data  comparable results)

• regular assimilation runs based on OPLACE in Hungary

T RH

Red: OPLACE

Black: CZ data
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Thank you for your attention
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Experiments with ETKF

The inflation method (Wang and Bishop, 2003)
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ΠTime dependent inflation factor:

Where:

p :  number of observations

 :  eigenvalues of Γ

normalized innovations
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FGAT and 3-hour cycling

Expectations for an improved data usage (used / available)

30%30%15%15%SEVIRI 
(MSG2)

30%30%15%15%GEOWIND 
(MSG2)

100%100%100%100%AMSU 
(NOAA)
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30%30%15%15%SYNOP

3h + 
FGAT

3h6h + 
FGAT

6h (oper)
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FGAT and 3-hour cycling

Verification results:
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FGAT and 3-hour cycling

Verification results:


