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Outline:

ECMWF Seasonal Forecast System and EUROSIP 
multi-model system:

- Description and EUROSIP updates

Past performance:
- Predictions of El Niño 2009 and its effect over the tropical and 

extra-tropical regions

Verification:
- Use a moving climatology to better estimate the seasonal 

forecast skill in capturing the year to year variations

Future developments:
- System 4
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Nino3.4 annual predictions:
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Nino3.4 area
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EUROSIP multi-model system:
3 Coupled Systems:

ECMWF, Météo France, Met Office

Hind-cast period: 1981-2005 for Ecmwf/Météo
France and 1989-2002 for Met Office. 

Development of multi-model products is ongoing 
and the EUROSIP products are available to all 
Member States and WMO users.

Digital multi-model products are available since 
September 2008.
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Nino3.4 seasonal predictions:
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ECMWF

EUROSIP
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EUROSIP multi-model system:

The composition of the multi-model ensemble 
changes when one of the component is upgraded.

Latest model change: September 2009 
Met Office new system Glosea4 was introduced.
• enhanced resolution
• different ocean model 
• ensemble is generated using lagged i.c.  
• hind-cast is limited to 1989-2002 
• runs in Exeter, only a limited number of fields are transmitted.

From September 2009 the EUROSIP tropical storm 
forecasts is based on data from ECMWF and Metéo
France systems.
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Eurosip/Glosea4

ROC  2m temp 
upper tercile 
August starts 
(1989-2002) 
months 2-4

Eurosip/Glosea3
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Verification of 2009 
Atlantic Hurricane 
Season

TS ACE
Forecast 8 +/-2.6 40 (+/-20)

OBS 9 52
CLIM 12.1 100

Corr. 1990-2009 0.56 0.77
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Atlantic Hurricane Season
Nov 2008 Forecast
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DJF 2009/10
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NAO  Forecast and verification: 

Negative NAO is persisted
in the forecasts
initiated in Dec/Jan.

Ecmwf Nov. 2009

Ecmwf Jan. 2010Ecmwf Dec. 2009
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DJF 2009/10
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Conclusion

The ENSO event that picked in December 2009 was
well predicted since November 2008.

So far results from the EUROSIP verification indicate 
that GLOSEA4 contributes to the skill of the multi 
model system to the same extent than GLOSEA3 
did.

Good forecasts for the Atlantic and Western Pacific
tropical storm seasons 2009.
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Conclusion:  DJF  2009/10 performance

Over the Pacific sector the anomalies associated
with ENSO response were reproduced.
Over the Atlantic sector the large and persisted
anomalies associated with the Negative NAO
pattern were not well predicted.

Sensitivity experiments indicate:

slightly better forecasts when the ECMWF model is forced by
observed SSTs, or when the Tropics are relaxed towards
observations.

No significant impact when the stratosphere is relaxed
towards observations.

the amplitude of the anomalies are never well
capture, so far no clear source of predictability for
this very unusual winter has been found.
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Verification with a moving climate to deal 
with long-term trends:
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anomalies with respect to a 
fixed climate  (1981-2005)

anomalies with respect to 
a moving climate : 
(1960-1979, 1961-1980…......

………………..  1988-2007)
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Fixed climate

Moving climate
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Fixed climate

Moving climate
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Latest ENSO predictions:

The latest forecasts show a high probability of
negative anomalies in Central Pacific by the end of
Summer 2010, consistent with that enhanced
hurricane activity is predicted.

Tropical 
storms 
products
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Future implementations:

The seasonal forecasting group is testing a new 
seasonal forecast system:  System 4

An ocean  (re-)analysis system using a completely 
new ocean model and data assimilation system has 
been set up. 

Work to define the final configuration is in 
progress.

Operational implementation is expected by late  
2010 or early 2011.
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System 4: main features
New ocean model : NEMO v. 3.0 + 3.1 coupling interface

- ORCA-1 configuration (~1-deg. resol., ~0.3 lat. equatorial 
refinement)

- 42 vertical levels, 20 levels with z < 300 m

Variational ocean data assimilation (NEMOVAR) 

- 3-D var with inner and outer loop

- Collaboration with CERFACS, UK Met Office, INRIA

- First re-analysis (1957-2009),  assimilating T/S completed. 

- Second re-analysis and real-time system including SLA 

IFS model cycle: most likely 36r4 (36r1 currently operational)

- New physics package, including HTESSEL land-surface 
scheme, snow model (with EC-Earth), new land surface 
initialization

New formulation for prescribed sea-ice concentration

- Sampling from most recent years
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Future implementations:

The seasonal forecasting group is testing a new 
seasonal forecast system:  System 4

An ocean  (re-)analysis system using a completely 
new ocean model and data assimilation system has 
been set up. 

Work to define the final configuration is in 
progress.

Operational implementation is expected by late  
2010 or early 2011.
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An outstanding modelling issue: tropical wind biases

Biases in 850 hPa
streamfunction
(obs SST, DJF 1963-2006)

BIAS  Sys3                                                          BIAS 36r1 

ERA40Reduced biases at mid-latitudes 
but too strong trades winds 
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Hindcasts with IFS 36r1: SST bias (1)
Start: 1 Nov. 

1989/2008

Verify: Dec-Feb

System 3

IFS 36r1 
T159/L91 

+ NEMO
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Future implementations:

The seasonal forecasting group is testing a new 
seasonal forecast system:  System 4

An ocean  (re-)analysis system using a completely 
new ocean model and data assimilation system has 
been set up. 

Work to define the final configuration is in 
progress.

Operational implementation is expected by late  
2010 or early 2011.
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Hindcasts with IFS 36r1: Ens-mean ACC, 
T_2mStart: 1 Nov. 

1989/2008

Verify: Dec-Feb

System 3

IFS 36r1 + NEMO
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Ocean Re-Analysis with NEMO at ECMWF

Using NEMO/NEMOVAR

Model configuration: ORCA1, smooth coastlines, closed 
Caspian Sea.

Forced by ERA40 (until 1989) + ERA Interim (after 1989)

Assimilates Temperature/Salinity from EN3

Strong relaxation to SST (OI_v2)

Online bias correction scheme

Preliminary ocean re-analysis 1957-2009

- This used the EN3_v2a dataset, where the XBT were 
not corrected

First ensemble reanalysis 1957-2009

- 5 ensemble members (perturbations to wind, initial 
conditions, observation coverage)

- Corrected XBT
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Work to do and outstanding issues

NEMOVAR

Inclusion of altimeter data

Implementation of real-time suite

Coupled model

Further tests at higher horizontal resolution 
(T255) 

Bias in tropical winds:

- Wait for a “better” IFS cycle (how 
better?)

- Test flux correction for wind stress/heat 
fluxes (as a diagnostic tool; an option 
for Sys-4 ?)
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