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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 for GPC -ECMWF)

Summary and purpose of document

This document provides the ET on Extended and Long-Range Forecasting with an update on the ECMWF seasonal forecast system.
Action Proposed

                          The meeting is invited to note the contents.
1.
FORECASTING SYSTEM

1.1 In November 2011 a major upgrade of the ECMWF seasonal forecast system has been implemented operationally. The new seasonal forecast system (System-4), benefits from the transition to the NEMO/NEMOVAR ocean components. Furthermore, progress has been achieved in a number of other areas, including:
· The availability of a state-of-the-art re-analysis (ERA-Interim) to provide forcing fluxes for the ocean and initial conditions for the atmosphere;

· a recent cycle of the Integrated Forecasting System (IFS) with improved simulation of tropical intra-seasonal variability and reduced biases in the extratropical regions;

· higher horizontal and vertical resolution, with a better representation of stratospheric processes and forcings;

· a set of re-forecasts spanning a 30-year period with a larger ensemble size than in System-3 (15 vs 11 members);

· a larger ensemble size in the operational system (51 vs 41 members), matching the size of the medium-range and monthly ensembles;

· a more accurate initialization of land-surface variables;

· a more sophisticated simulation of model-generated uncertainties, and a simple representation of sea-ice uncertainty through relaxation to alternative sea-ice conditions.
System 4 has been developed with the goals of improving those aspects where S3 was deficient, and posing the foundations for future progress in ocean and sea-ice modelling. As with any new operational systems, not every change is for the better. System 4 suffers from a stronger cold bias in tropical Pacific SST than S3, and this is reflected in a lack of improvement in West Pacific scores and too large variability in ENSO SST indices.

Results based on the 30 years of re-forecast data from system 4 include:

· very high levels of skill for ENSO forecasts, with further progress on the anomaly correlation of ENSO indices in most areas and seasons;
·  a clear improvement in the simulation and prediction of ocean/atmosphere variability in the tropical Atlantic and adjacent regions (eg West African monsoon);
· more reliable predictions for extratropical regions, which improve on S3 in terms of both deterministic and probabilistic scores;
·  better simulation of inter-annual and decadal variability of tropical storm properties.
Reference:
 The new ECMWF seasonal forecast system (System 4). ECMWF Technical Memorandum N. 656 available at: http://www.ecmwf.int/publications/library/do/references/
STATUS / PROGRESS REPORT FOR ECMWF-GPC
1.2
Content of basic forecast outputs:
	Issue frequency:
	On the 15th  day of each calendar month

	Temporal resolution:
	1 month and 3 month averages

	Spatial resolution:
	2.5X2.5

	Spatial coverage: 
	Global

	Lead time:
	From month 0 to month 3

	Output types: 

	Graphical images at http://www.ecmwf.int/products/forecasts/d/inspect/seasonal/products/forecasts/seasonal/
forecast/seasonal_range_forecast

	Verification as per WMO SVSLRF
	 Verification is available only at http://www.ecmwf.int/products/forecasts/d/inspect/seasonal/products/forecasts/
seasonal/forecast/seasonal_range_forecast.  Between  the end of 2012 and beginning of 2013 it will be sent to  LC-LRFSVS.  The verification covers 30 years hindcasts; the prediction system used in operations is identical to that used in hindcast verification


2.
PRODUCTS 
	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:
	2.5° x 2.5°
	2.5° x 2.5°
	2.5X2.5

	Temporal Resolution:
	3 months
	3 months
	3months

	Coverage:
	Global
	Global
	Global

	Issue frequency:
	monthly
	monthly
	monthly

	Lead-time
	L0
	y
	y
	y

	
	L1
	y
	y
	y

	
	L2
	y
	y
	y

	
	L3
	y
	y
	y

	
	L4
	n
	n
	n

	
	L4+
	n
	n
	n

	Location of rendered images:
	http://www.ecmwf.int/products/forecasts/d/inspect/seasonal/products/forecasts/
seasonal/forecast/seasonal_range_forecast


	Location of digital data (if available):
	Not freely available

	

	


3.
VERIFICATION
3.1
SVSLRF Level 1 scores

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

	Seasons:
	All 12 as products
	All 12 as products
	All 12 as products
	[Calendar month]

	Leads:
	All leads for which the forecast is issued


	ROC curves:
	                                              y
	n

	ROC area:
	                                              y
	n

	Reliability curve:
	                                              y
	n

	Frequency histograms (sharpness)
	n
	n
	n
	n

	MSSS
	n
	n
	n
	n

	Location of scores:
	http://www.ecmwf.int/products/forecasts/d/inspect/seasonal/products/forecasts/
seasonal/forecast/seasonal_range_forecast


	Scores’ availability on the LC-SVSLRF web site
	A subset is available but the scores are from a previous system (System3) which was  operational up to October 2011



	[For non-compliant elements, please indicate intended date of compliance]
	The submission of the scores from the System 4 to LC-SVSLRF will be done between the end of 2012 and the beginning of 2013


3.2
SVSLRF Level 2 scores

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

	Seasons:
	All 12 as for products


	Leads:
	All leads for which forecasts issued

	ROC maps:
	y
	y
	y

	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/inspect/seasonal/products/forecasts/
seasonal/forecast/seasonal_range_forecast

	 intended date of compliance
	End of 2012 - early 2013


4.
DISSEMINATION 

On the 15th of the month the GPC products confined over the tropical area ( 35N-35S) are made available to the public at: http://www.ecmwf.int/products/forecasts/d/inspect/seasonal/products/forecasts/seasonal/forecast/seasonal_range_forecast/group_public/.

The WMO and member states users can access the whole range of products (including tropical storms predictions, teleconnection indices etc…. ) at the http://www.ecmwf.int/products/forecasts/d/inspect/seasonal/products/forecasts/seasonal/forecast/seasonal_range_forecast/ this site is password protected. Member states and commercial users have  access to  digital data from the ECMWF archive system.

5.
LRF MULTI-MODEL ENSEMBLE
ECMWF issues EUROSIP multi-model products every 15th of the month at http://www.ecmwf.int/products/forecasts/d/inspect/seasonal/products/forecasts/seasonal/forecast/eurosip/. The EUROSIP products are available to  WMO, member states and commercial users. Monthly mean forecast anomalies for temperature, precipitation and SSTs are provided to the WMO LC-MME. Nino Indices are supplied to IRI.

6.
ADDITIONAL INFORMATION PROVIDED BY THE GPC

Time-series of monthly mean anomalies for: area averages of 2m temperature/precipitation, teleconnection and monsoon indices. Forecast of tropical storm frequency, Hurricane/Typhoon frequency and Accumulated Cyclone Energy (ACE) valid for a six months period.

7.
CAPACITY BUILDING AND TRAINING 

ECMWF has an extensive education and training programme to assist Member States and Co-operating States in the training of scientists in numerical weather forecasting, and in making use of the ECMWF computer facilities. Training Course on "Use and interpretation of ECMWF Products" discusses the ECMWF products in operational weather forecasting available to the Member States and WMO users. It is mainly aimed at forecasters or people with forecasting experience. Training Course on "Numerical weather prediction" targets the various aspects of research on numerical weather prediction at ECMWF. It consists of four modules covering scientific training on numerics, physics, data assimilation and predictability. The training courses consist of modules which can be attended separately. A student may decide to attend the different modules in different years. Every year ECMWF organizes a seminar with a pedagogical objective, whereby a selected topic related to numerical weather prediction is highlighted. The subject is different every year. The next seminar is  on: “Seasonal Prediction: science and application" and will be held at ECMWF from 3 to 7 September 2012.

8.
SPECIFIC NEEDS

In order to contribute to the improvement of seasonal predictions at both research and operational level it is important that enough resources are devoted to develop further: modelling tools, general diagnostics, post-processing methods for calibration and multi-model combinations and appropriate visualization tools for probabilistic forecasts. Collaborative projects could be a good way to work on the above areas.

9.
FUTURE DEVELOPMENTS
Horizontal and vertical resolution in the ocean model represents the main development area in the next few years, and experimentation with a ¼ degree, 75-level version of NEMO is going to start before the end of the year. Progress is expected especially in the representation of the mean state and variability of the western boundary currents, with possible beneficial impacts on extratropical predictability. The dynamical sea-ice model LIM-2 (Fichefet and Morales Maqueda, 1997) has already been incorporated into the coupled model in research mode, and assessment of the impact of sea-ice variability on potential predictability in the North Atlantic and Europe is under way. Further progress in land surface modelling and initialization is expected in the next two years, with better treatment of lakes and snow variability. An off-line version of the new land-surface analysis scheme will be used to explore sensitivity to land-surface perturbations, an area currently neglected in ECMWF ensemble generation strategy. Further contributions to predictability are also expected from a better treatment of stratospheric processes as well as ozone and aerosol variability. 
10.
USERS OF THE LRF
ENSO forecasts are provided to the IRI for multi-model ENSO outlooks. Monthly mean forecast anomalies for temperature, precipitation and SSTs are provided to the WMO LC-MME. Several of the WMO national meteorological services make use of the ECMWF graphical products. Thanks to a special training course targeted to WMO users the seasonal forecast products seem to gain  more relevance.  Member States and Co-operating States users have also increase their interest in the long range predictions.
__________________
