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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 provides an update on the status of GPC-ECMWF  for the ET on Operational Predictions from Sub-Seasonal to Long Time-Scales
Action Proposed

The meeting is invited to consider the attached report for discussion.
STATUS / PROGRESS REPORT FOR GPC-ECMWF
1. FORECASTING SYSTEMS (Seasonal and Sub-seasonal Range)
1.1a          Description of the forecasting system specification Seasonal Range:  
There have been no changes to System 4 since the 2014 ET meeting (held in Exeter). 
The system consists of an ocean analysis and a global coupled ocean-atmosphere general circulation model. The ocean model used is NEMO in ORCA1 configuration with 1X1 Deg. resolution in mid-latitudes and an equatorial refinement. The atmospheric component is IFS model version Cy36R4 with 91 vertical levels. Documentation is available at: www.ecmwf.int/en/forecasts/documentation-and-support/long-range/seasonal-forecast-documentation.  An upgrade of the system is planned for 2017.
References

Balmaseda et al.  (2013), Evaluation of the ECMWF ocean reanalysis system ORAS4. Q.J.R. Meteorol. Soc., 139: 1132–1161. doi: 10.1002/qj.2063

Mogensen et al. (2012), The NEMOVAR ocean data assimilation system as implemented in the ECMWF ocean analysis for System 4.  ECMWF Technical Memorandum n.668
Molteni  et al., (2011) The new ECMWF seasonal forecast system (System 4) 
ECMWF Technical Memorandum 656
1.2a
Content of basic forecast outputs
	Issue frequency:
	Monthly, every 8th of the month 

	Temporal resolution:
	From 1-month to 3 months averages

	Spatial resolution:
	T255 ~80Km

	Spatial coverage: 
	Global

	Lead time:
	up to 7 months

	Output types: 

	Graphical data available at www.ecmwf.int/en/foreacasts/charts/ (a sub-set of products is available to the public, WMO users have access to the full range of graphical products)
Digital data available for download from MARS to the member States.

	Verification as per WMO SVSLRF
	Verification, as per WMO SVSLRF, is published at : www.ecmwf.int/en/foreacasts/charts.  It covers 30 years period (1981-2010). 


1.1b Description of the forecasting system specification (Sub-seasonal range)  
System
The extended-range forecasts provide an overview of the forecast for the coming 46 days, focusing mainly on the week-to-week changes in the weather. The configuration of the sub-seasonal range system is the same of the medium range system, in fact, the extended range forecasts are just an extension of the medium range forecasts. Real-time forecasts are initialized from the atmospheric values of ECMWF operational analysis. Re-forecasts are initialized from ERA Interim, except for soil conditions (soil temperature, soil moisture, snow initial conditions) which are provided by an offline soil reanalysis. Oceanic initial conditions are provided by the real-time suite of NEMOVAR (since Nov. 2011). The extended range ensemble has 51 members starting from slightly different initial atmospheric and oceanic conditions, which are designed to represent the uncertainties inherent in the operational analyses. The atmospheric perturbations are the same as for ECMWF medium range ensemble. Documentation available at: www.ecmwf.int/en/forecasts/documentation-and-support/extended-range-forecasts.  
Products
The extended range products are similar to seasonal products but with weekly means (bias corrected). Weekly means anomalies and terciles probabilities maps are provided for a number of regions and a number of parameter (surface temperature, 2-metre temperature, total precipitation and mean sea level pressure). The weekly means are based on the real-time forecast distribution and on the model climate distribution based on 660 members of the re-forecast (11 members x 20 years x 3 forecast runs). Since the Madden-Julian Oscillation (MJO) is a main source of predictability on the sub-seasonal time scale, several MJO forecast products are made available. The Multivariate MJO index (Wheeler and Hendon 2004) displaying the time evolution of the MJO predicted by the ensemble is among them. Tropical storm frequency and tropical storm strike probability (probability of a tropical storm passing within 300km), calculated over weekly periods are also available. The most likely flow pattern and Hovmoellers tracing Rossby Wave Train are among other products that are appreciated by users. The range of products on sub-seasonal time scale is growing.
References:
Vitart,F. 2014: Evolution of ECMWF sub-seasonal forecast skill scores. Quart. J. Roy. Meteor. Soc, 140, 1889-1899.
1.2b
Content of basic forecast outputs
	Issue frequency:
	Twice a week, every Monday and Thursday

	Temporal resolution:
	Weekly means

	Spatial resolution:
	Tco 639/319 ~18Km/36Km (change of resolution at 15 days) 91L

	Spatial coverage: 
	Global

	Lead time:
	Week 1 to week 4

	Output types: 

	Graphical products, password protected, are available at www.ecmwf.int/en/foreacasts/charts/.
Digital data is in the ECMWF archive system available to Member/Coop  States users.


	Verification as per WMO SVSLRF
	N/A 


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:
	[2.5° x 2.5°]
	[2.5° x 2.5°]
	[2.5° x 2.5°]

	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
	Y

	
	L2
	Y
	y
	Y

	
	L3
	Y
	y
	Y

	
	L4
	Y
	y
	Y

	
	L4+
	N
	n
	n

	Location of rendered images:
	www.ecmwf.int/en/forecasts/charts/seasonal

	Location of digital data (if available):
	It will be freely available under Copernicus Climate services

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


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:
	[All 12 (as for products)]
	[All 12 (as for products)]
	[All 12 (as for products)]
	[Calendar month]

	Leads:
	[All leads for which forecasts issued]
	[All leads for which forecasts issued]
	[All leads for which forecasts issued]
	y

	ROC curves:
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	y

	ROC area:
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	y

	Reliability curve:
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	y

	Frequency histograms (sharpness)
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	n

	MSSS
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	n

	Location of scores:
	www.ecmwf.int/en/forecasts/charts/seasonal/

	Scores’ availability on the LC-SVSLRF web site
	                         Only a subset and for an older cycle 

	[For non-compliant elements, please indicate intended date of compliance]
	Since the re-forecast is now available to the LC-MME the computation of the scores might be done by the LC depending on the recommendation of the ET-OPSLS. 


3.2
SVSLRF Level 2 scores

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

	Seasons:
	[All 12 (as for products)]
	[All 12 (as for products)]
	[All 12 (as for products)]

	Leads:
	[All leads for which forecasts issued]
	[All leads for which forecasts issued]
	[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:
	www.ecmwf.int/en/forecasts/charts/seasonal/



	[For non-compliant elements, please indicate intended date of compliance]
	Is this level 2 scores going to be revised?

Depending on ET-OPSLS recommendation the computation of these scores might be done by the LC.



4.
DISSEMINATION 

Graphical products are password protected and are available to WMO users on www.ecmwf.int
Digital products are stored in ECMWF archive system and are available to the Member/Coop states and commercial users.
5.
LRF MULTI-MODEL ENSEMBLE
GPC-ECMWF is producing EUROSIP Multi-model products.
6.
ADDITIONAL INFORMATION PROVIDED BY THE GPC

Extreme categories (Lowest/highest 20%)

Additional parameters (MSLP, Z500)

Five products on tropical storms are currently available: tropical storm frequency, Hurricane/Typhoon frequency, Accumulated Cyclone Energy (ACE), tropical storm density anomaly and standardized tropical storm density.
Climagrams showing monthly means forecast distribution for: 

· Area averages of 2m temperature and rainfall anomalies computed over a set of 25 'grid boxes'
· Teleconnections Indices (e.g. SOI, PNA, NAO)

· Monsoon indices

· SST indices (e.g. Indian Ocean Dipole, Trop. Atlantic).
7.
CAPACITY BUILDING AND TRAINING 

ECMWF runs training courses (3 per year) with special emphasis on the use and interpretation of the ECMWF products from the medium to the seasonal range. The training includes interpretation of verification scores and the use of diagnostics to address model performance.
8.
SPECIFIC NEEDS

9.
FUTURE DEVELOPMENTS

Implementation of an upgraded seasonal forecast system (System 5) is planned for 2017. 
System-5 will run with higher spatial resolution for both oceanic (1/4deg NEMO V3.4) and atmospheric components (Tco 319~36Km vertical level 137).  It will have a dynamical sea-ice model (LIM2), and wave-ocean coupling in ocean mixing, stokes drift, non-local wave breaking. The ocean initial conditions will be created by ORAS5 (5 ens members reanalysis of 1/4 deg Ocean and sea ice from 1979 onwards). The atmospheric component will be based on CY43R1.The atmospheric initial condition will be based on ERA-Interim. The system will have interactive stratospheric ozone.
Further experimentation is under way as to determine:
    -Strategy for initialization of land variables
    -Strategy for initialization of the stratospheric ozone
    -Strategy for time-varying aerosols
The reforecast period has to be decided (1985-2015 is under consideration). The ensemble size of the reforecast will remain 15 as for the current system. 
10.
USERS OF THE LRF

ECMWF and EUROSIP graphical products are viewed by a large number of WMO users. SST data is provided to the IRI for multi-model ENSO outlooks. All the Meteorological Services of ECMWF Member and Cooperative States rely on ECMWF Seasonal (including EUROSIP) and sub-seasonal forecasts products.
__________________
