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REVIEW OF THE WORK, FUNCTIONS AND SPECIFIC NEEDS OF THE GLOBAL PRODUCING CENTRES (GPC) FOR LONG-RANGE FORECASTING

STATUS / PROGRESS REPORT FOR 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 note the content.
Reference(s):


Sub-seasonal:

Vitart 2014: Evolution of the ECMWF sub-seasonal skill scores over the past 10 years. Q.J.R.M.S. doi: 10/1002/qj2256
DOC: http://www.ecmwf.int/research/monthly_forecasting/Documentation.html
Seasonal:

Molteni, F., T. Stockdale, M. Balmaseda, G. Balsamo, R. Buizza, L. Ferranti, L. Magnusson, K. Mogensen, T. Palmer and F. Vitart:  The new ECMWF seasonal forecast system (System 4)
ECMWF Technical Memorandum

http://www.ecmwf.int/publications/library/ecpublications/_pdf/tm/601-700/tm656.pdf
DOC: http://www.ecmwf.int/products/forecasts/seasonal/documentation/index.html
STATUS / PROGRESS REPORT FOR TOULOUSE
1.
FORECASTING SYSTEM

Please note that items 1.1 and 1.2 should be repeated for different forecasting ranges: LRF, ELF and/or any other.

1.1
Description of the forecasting system specification [please also indicate where this information is published (web address / papers))

ECMWF system for Global Sub-seasonal Forecasts (ENS): 

Type of system : Oceanic- Atmospheric General Circulation Model (Numerical)

Description of models:

Atmosphere: IFS Model Cy 40R1 T639/T319 91vertical levels (model top is 0.01 hPa), full set of parametrisations. The atmosphere-ocean coupling of the ENS is active from initial time of the forecast using a new version of the NEMO ocean model (v3.4, as a single executable).

Ocean : Oceanic Model Nemo (1° in mid-latitudes and ¼ close to Equator) with free surface,

Coupling : Oasis coupling

Type of forecasts :


Ensemble forecast with 51 members; The ensemble is constructed by combining the 5-member ensemble ocean analysis with singular vectors 25 -members of EDA and the activation of stochastic physics. 
Details of forecasts :


Forecasted period of 32 days,

Forecast ranges: 8-14days, 12-18, 19-25, 15-21 days, 22-28 days, 26-32 days

weekly means

Updated every Monday and Thursday

Details on products :


Deterministic Production (Ensemble mean: calibrated Standardized anomaly and recalibrated anomaly, significance test)

Probabilistic Production (Ensemble Member frequency into Tercile categories and Extreme categories (frequency into lowest/highest 20% categories).


All products are calibrated (model climatology corrected - cf. Hindcast experience).

Format of products :


Standard : Gif/postscript/pdf files , 


On request : Grib files

Hindcasts experience :


Climatology of the forecasting suite is computed on the fly eevry Thursdays  and it is available 2 weeks before the corresponding real-time forecast. It covers the most recent 20 years and it has 5 members (soon the re-forecast will be extended to 11 members and will be created for   the Mondays and Thursdays). Reforecast are initialized from ERAInterim with off-line surface analysis. 
Verification dataset :   ERAInterim
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:
	On Mondays and Thursdays at 10pm

	Temporal resolution:
	Weekly means

	Spatial resolution:
	About 1./1.

	Spatial coverage: 
	Global

	Lead time:
	

	Output types: 

	Graphical images available at: http://www.ecmwf.int/products/forecasts/d/charts/mofc_multi/forecast/
Restricted access only

	Verification 
	 It is public and available at: http://www.ecmwf.int/products/forecasts/d/charts/mofc/verification/anomaly/


Most used products are: MJO tropical storms forecasts and 2m temperature anomalies.

ECMWF system for Global Seasonal Forecasts : 

Type of system : Oceanic Atmospheric General Circulation Model (Numerical)

Description of models :

Atmosphere: IFS Model Cy 36R4 TL255 91vertical levels, full set of parametrisations,

Ocean : Oceanic Model Nemo (1° in mid-latitudes and ¼ close to Equator) with free surface,

Coupling : Oasis coupling,

Type of forecasts :


Ensemble forecast with 51 members ; The ensemble is constructed by combining the 5-member ensemble ocean analysis with SST perturbations and the activation of stochastic physics. The forecasts have an initial date of the 1st of each month from the ECMWF NWP operational analysis.
Details of forecasts :


Forecasted period of 7 months,


Lead-time 1 month,(possibility of 2 3 and 4 months)


3 month forecasts (m+2 to m+4) (possibility of m+3/m+5,m+4/m+6,m+5/m+7)


Monthly update,


Date of issuance the 8th of each month,

Details on products :


Deterministic Production (Ensemble mean: calibrated Standardized anomaly and recalibrated anomaly, significance test)

Probabilistic Production (Ensemble Member frequency into Tercile categories and Extreme categories (frequency into lowest/highest 20% categories).


All products are calibrated (model climatology corrected - cf. Hindcast experience).

Format of products :


Standard : Gif/postscript/pdf files , 


On request : Grib files

Hindcasts experience :


Climatology of the forecasting suite over 1981-2010, 15 members (for November, May, August and May the climatology is extended to 51 members) atmospheric initial conditions from ERAInterim        land surface initial conditions are created by the HTESSEL land surface model running in offline mode. Ocean initial conditions:  ECMWF ocean reanalysis.
Verification dataset : T2m/SST - ERAInterim, SST - Ncep OIv2, Niño Indices,  Precipitation - GPCP,
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 (the 8th of the month)

	Temporal resolution:
	1 month and 3 month averages

	Spatial resolution:
	2.5X2.5

	Spatial coverage: 
	Global

	Lead time:
	From month 1 to month 4

	Output types: 

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

	Verification as per WMO SVSLRF
	 Verification is available only at: http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/seasonal_range_forecast/
The verification covers 1981-2010 years; the prediction system used in operations is identical to that used in hindcast mode excepted the ensemble size (51 vs 15 members)


2.
PRODUCTS [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Variable:
	Probabilities of tercile categories for 2m temperature
	Probabilities of tercile categories for precipitation
	Probabilities of tercile categories for 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:
	http://www.ecmwf.int/products/forecasts/d/charts/
seasonal/forecast/seasonal_range_forecast/
	idem
	idem

	Location of digital data (if available):
	Archived in the main repository of meteorological data at ECMWF
	idem
	idem

	[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 
	All 12 
	All 12 
	All 12 

	Leads:
	All leads (as for products)
	All leads (as for products)
	All leads (as for products)
	All leads (as for products)

	ROC curves:
	Y
	Y
	Y
	N

	ROC area:
	Y
	Y
	Y
	N

	Reliability curve:
	Y
	Y
	Y
	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/forecast/
seasonal_range_forecast/

	Scores’ availability on the LC-SVSLRF web site
	        The scores for the current operational system have not being sent 

	[For non-compliant elements, please indicate intended date of compliance]
	By the end of 2014


3.2
SVSLRF Level 2 scores

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

	Seasons:
	All 12 
	All 12 
	All 12 

	Leads:
	All leads (as for products)
	All leads (as for products)
	All leads (as for products)

	ROC maps:
	Y
	Y
	Y

	MSSS maps:
	N

	MSSS 1 maps:
	

	MSSS 2 maps:
	

	MSSS 3 maps:
	

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

seasonal_range_forecast/

	[For non-compliant elements, please indicate intended date of compliance]
	MSSS are not used by users


4.
DISSEMINATION 

GPC products are disseminated through a password protected web site at http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/seasonal_range_forecast/ on the 8th of each month. The Euro-SIP MME is disseminated on the 15th of the current month.

5.
LRF MULTI-MODEL ENSEMBLE

 EUROSIP multi-model system.
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 

Every year we run one week training course on the use of ECMWF products for WMO users.

8.
SPECIFIC NEEDS

From RCCs and RCOFs

Sub-regional verification of GPC forecasts 
From Euro-SIP

Oceanic and Land boxes forecasts (plumes or climagrams)
9.
FUTURE DEVELOPMENTS

Experimentation is in progress to implement high resolution ocean model (1/4degree) and a dynamical sea-ice component.
10.
USERS OF THE GPC LRF

WMO

RCC RA VI (including NEACC which act also for RA II), RCC AR 1,

SEECOF, MEDCOF, NEACOF, SASCOF, PRESAO, WMO Niño update.
Many NMHSs around the world using the WMO special access.

GPCs

BoM, IRI, NCEP, Euro-SIP, LC-MME (partly : Forecasts of monthly ensemble mean and monthly ensemble mean anomaly for SST, T2m, Rainfall, T850, MSLP, and Z500 are provided on the 7 month range to the WMO LC-MME).
Others 

The NMHS of the ECMWF members and cooperative States, ACMAD, 

Regional Integrated Multi-Hazard Early Warning System for Africa and Asia (RIMES) 
Several commercial users. 
__________________
