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REVIEW OF THE WORK, FUNCTIONS AND SPECIFIC NEEDS OF THE GLOBAL PRODUCING CENTRES (GPCs)

STATUS / PROGRESS REPORT FOR GPC ECMWF
(Submitted by Laura Ferranti)

Summary and purpose of document

This document summarizes the current status of GPC ECMWF.

Action Proposed  

The meeting is invited to take into consideration information provided in this document when discussing new developments and specific needs of GPCs.
STATUS / PROGRESS REPORT FOR GPC ECMWF
1.
FORECASTING SYSTEM

1.1 Description of the forecasting system specification

ECMWF has been running a seasonal forecast system since 1997. The present operational system consists of the atmospheric and oceanic components of the coupled model as well as the data assimilation scheme to create initial conditions for the ocean, the coupling interface linking the two components and the strategy for ensemble generation. The atmospheric model  is cycle 31r1 of the IFS. The horizontal resolution is TL159 (with the corresponding grid mesh of 1.125°), and the vertical resolution is 62 levels, extending up to ~5 hPa.
The ocean initial conditions are provided from a 5-member ensemble of ocean analyses, created by adding perturbations to the wind forcing used in the analysis. The atmospheric initial conditions, including land conditions, come from ERA-40 for the period 1981 to 2002 and from ECMWF operational analyses from 2003 onwards.

The real-time ensemble set consists of 41 members, and the calibration set consists of 11 members spanning the 25-year period 1981–2005, so creating a calibration probability distribution function of 275 members. Each of these ensembles has a start date of the first of the month. The initial atmospheric conditions are perturbed with singular vectors and the ocean initial conditions are perturbed by adding sea surface temperature perturbations to the 5 member ensemble of ocean analyses. Stochastic physics is active throughout the coupled forecast period. 

Seasonal integrations are 7 months long. Additionally, once per quarter an 11 member ensemble runs to 13 months, specifically designed to give an “ENSO outlook”. Back integrations have also been made to this range, once per quarter, with a 5 member ensemble.
The forecast system is documented in the folllowing papers:

T. Stockdale et al. 2010 “ ECMWF Seasonal Forecast System 3 and its prediction of Sea Surface Temperature” accepted for publication in  Climate Dynamics
Anderson D., T. Stockdale, M. Balmaseda, L. Ferranti, F. Vitart, F. Molteni, F. Doblas-Reyes, K. Mogensen and A. Vidard, 2006: Seasonal Forecasting System 3. ECMWF Technical Memo No 503.

Balmaseda, M., A. Vidard and D. Anderson, 2006: The ECMWF System 3 ocean analysis system. ECMWF Technical Memo No 508.

Balmaseda, M., D. Anderson, and A. Vidard, (2007): Impact of Argo on analyses of the global ocean, Geophys. Res. Lett., 34, L16605, doi:10.1029/2007GL030452.

Molteni, F., L. Ferranti, M. Balmaseda, T. Stockdale and F. Vitart, 2007: New web products for the ECMWF seasonal forecast System-3. ECMWF Newsletter No. 111, 28-33. Available from www.ecmwf.int.
1.2
Content of basic forecast outputs [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Issue frequency:
	Monthly released every 15 of the month

	Temporal resolution:
	monthly means

	Spatial resolution:
	2.5X2.5

	Spatial coverage: 
	Global

	Lead time:
	Any from 1  to 7 months

	Output types: 

	Graphical products are available at : http://www.ecmwf.int/products/forecasts/d/charts/seasonal  

digital monthly mean forecasts anomalies are also provided to the LC-LRFMME.

	Verification as per WMO SVSLRF
	a)Y  Verification  information, based on the hindcasts from 1981-2005 b)Y  is available at : http://www.ecmwf.int/products/forecasts/d/charts/seasonal Verification has been submitted to the LC-SVSLRF but only for level. c) Y Apart from ensemble size the hindcast and forecast systems are identical


2.
PRODUCTS [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Variable:
	Probabilities for tercile categories of 2m temperature
	Probabilities for tercile categories of precipitation
	Probabilities for tercile categories of SST (coupled models only)

	Spatial resolution:
	2.5X2.5
	2.5X2.5
	2.5X2.5

	Temporal Resolution:
	3 months
	3 months
	[3 months]

	Coverage:
	global
	global
	global

	Issue frequency:
	monthly
	monthly
	monthly

	Lead-time
	L0
	N
	N
	N

	
	L1
	Y
	Y
	N

	
	L2
	Y
	Y
	N

	
	L3
	Y
	Y
	N

	
	L4
	Y
	Y
	N

	
	L4+
	N
	N
	N

	Location of rendered images:
	http://www.ecmwf.int/products/forecasts/d/charts/seasonal  
	http://www.ecmwf.int/products/forecasts/d/charts/seasonal  
	http://www.ecmwf.int/products/forecasts/d/charts/seasonal  

	Location of digital data (if available):
	-
	-
	-

	[For non-compliant elements, please indicate intended date of compliance]
	-
	-
	End of 2011


3.
VERIFICATION [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
3.1
SVSLRF Level 1 scores

	Variable:
	2m temperature
	Precipitation
	SST (coupled models only)
	Niño region indices

	Seasons:
	As for products 
(12 3-months means)
	As for products 

(12 3-months means)
	N
	Calendar month

	Leads:
	1,2,3,4
	1,2,3,4
	
	

	ROC curves:
	Y
	Y
	N
	N

	ROC area:
	Northern extratropics, Southern extratropics, Tropics, other subregions
	Northern extratropics, Southern extratropics, Tropics, other subregions
	N
	N

	Reliability curve:
	Northern extratropics, Southern extratropics, Tropics, other subregions
	Northern extratropics, Southern extratropics, Tropics, other subregions
	N
	N

	Frequency histograms (sharpness)
	N
	N
	N
	N

	MSSS
	N
	N
	N
	N

	Location of scores:
	http://www.ecmwf.int/products/forecasts/d/charts/seasonal  
	http://www.ecmwf.int/products/forecasts/d/charts/seasonal  
	-
	-

	Scores’ availability on the LC-SVSLRF web site
	subset
	subset
	-
	-

	[For non-compliant elements, please indicate intended date of compliance]
	All seasons completed by December 2011 
	All seasons completed by December 2011 
	December 2011
	December 2011


3.2
SVSLRF Level 2 scores

	Variable:
	2m temperature
	Precipitation
	SST (coupled models only)

	Seasons:
	As for products 
	As for products 
	N

	Leads:
	All leads for which forecasts issued
	All leads for which forecasts issued
	N

	ROC maps:
	Y
	Y
	N

	MSSS maps:
	N
	N
	N

	MSSS 1 maps:
	N
	N
	N

	MSSS 2 maps:
	N
	N
	N

	MSSS 3 maps:
	N
	N
	N

	Location:
	http://www.ecmwf.int/products/forecasts/d/charts/seasonal
	http://www.ecmwf.int/products/forecasts/d/charts/seasonal
	-

	[For non-compliant elements, please indicate intended date of compliance]
	December 2011
	December 2011
	December 2011


4.
DISSEMINATION 

Graphical products are available to WMO users at http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast. Data products are available on request with licensing on case by case basis.

5.
LRF MULTI-MODEL ENSEMBLE

We participate in EUROSIP. We also provide monthly means anomalies to construct graphical products for the LC-LRFMME.

6.
CAPACITY BUILDING AND TRAINING 

Training for the interpretation of GPC products and for the use of the SVSLRF verification diagnostics has been provided.
7.
SPECIFIC NEEDS

Specific needs include feedback on the usefulness of current products, updated verification data sets and sufficiently long hind-cast period (at least 20 years) to get a reliable estimates of skill. 

8.
FUTURE DEVELOPMENTS

New forecast systems are introduced only occasionally, both because of the work involved and the value of stability for users: System 1 (S1) became effectively operational in late 1997, System 2 (S2) started running in August 2001, and System 3 started running in August 2006 and became the operational version in March 2007. Between the end of 2010 and the beginning of 2011 an upgrade of the seasonal forecast system (System 4) will be implemented operationally.  S4 will include a new ocean model NEMO, a variational ocean data assimilation and the most recent cycle of the IFS model (Cy36r4). We are still experimenting with the horizontal resolution but at this stage is likely to be T255 with 91 vertical levels.
9.
USERS OF THE LRF

Users include RCOFs (e.g PRESAO, FOCRAII) National Met Services, ECMWF member and cooperative states and commercial customers.

__________________

