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PROVISION OF LONG-RANGE FORECASTS (LRF)
Review of the Outcomes of the GPC Survey, including Discussion on Potential Standardization of Products

(Submitted by the Secretariat)

Summary and purpose of document

This document provides the analysis of a survey on the use of GPC products and services.
Action Proposed
The meeting is invited to review the results of the survey on GPC products and services with a view to make recommendation on future actions to address the key findings (e.g. accessibility and operational exchange of LRF digital data, dedicated training and guidance material, operational verification, etc.). 

Attachments: 
I – Short survey on the use of GPC products and services

II – Analysis 
Analysis of a Short Survey on GPC Products and Services

Introduction

In response to EC’s request to further promote the uptake of GPC products (cf. EC-LXI final report, para 3.2.3.7), a questionnaire had been issued by the Secretariat to analyse the current situation (cf. Attachment  I). 

14 out of 25 institutions/persons addressed responded: ACMAD (Niger), Armstatehydromet (Armenia), BCC (China), BoM (Australia), CIIFEN (Ecuador), ICPAC (Kenya), KMA (Korea), Météo-France (France), MeteoSwiss (Switzerland), Met.no (Norway), NOAA National Weather Service (USA), ROSHYDROMET (Russian Federation), TCC (Japan), TSMS (Turkey).

7 out of 14 responding institutions have GPC status: BCC, BoM, KMA, Météo-France, NOAA National Weather Service, ROSHYDROMET and TCC.

The analysis (cf. Attachment II) distinguishes between the responses of GPCs and ‘Non-GPCs’.

Notes: 

(1 )The results of the questionnaire should not be considered ‘representative’, as the choice of addressees was done subjectively on a ‘best knowledge’ basis. This needs to be taken into account when interpreting specific answers as listed in the tables of Attachment II [e.g. the number of institutions using given GPCs (first table) might be biased by the geographical distribution of the responders]. The fact that a RCC-related structure is not yet established in some of the Regional Associations biases the result additionally. 

 (2) Some of the responses could not be interpreted clearly by the author and hence assumptions had been made when filling in the tables in Attachment II. 

Key findings of the analysis
The analysis suggests consideration of measures to improve accessibility and operational exchange of LRF digital data incl. hindcast data. This is needed particularly to develop and apply/run downscaling tools as well as RCMs. Furthermore, dedicated training and capacity building activities are required to facilitate the efficient uptake of the GPC products. Training topics should comprise downscaling methods, MME approaches, post-processing methodologies as well as the optimal use of (existing) GPC products. Thirdly, operational verification activities need to be promoted within the GPC user community (RCCs, NMHSs) including the development of end user-oriented verification tools for building trust. 

Given the quite huge range of different approaches in the use and interpretation of GPC products, it seems to be desirable to develop guidance material on how to interpret (a given core set of) GPC standard products including methodologies and tools. This might best be done in conjunction with the definition of RCC- and NCC products and services to allow for a smooth flow of information across the global, regional and national levels. 

Attachment I

Short survey on the use of GPC products and services

Dear Colleague,

The Executive Council, at its Sixty first session (EC-LXI, June 2009, Geneva), urged Members to avail themselves of the products of the network of Global Producing Centres of Long Range Forecasts (GPCs) and Lead Centres, and urged the CCl and CBS to promote and guide the uptake of GPC products within Regional Climate Centres (RCCs), Regional Climate Outlook Forums (RCOFs) and National Meteorological and Hydrological Services (NMHSs) for operational climate prediction (EC-LXI Report, Paragraph 3.2.3.7).  

At the same occasion, EC-LXI adopted Res. 4 on the establishment of Regional Climate Centres, designated the Beijing Climate Centre and Tokyo Climate Centre as WMO RCCs for RA II and took note of the pilot RCC network in RA VI. 

The Council further appreciated the outcome of the review taken at the completion of 10 years  RCOF process.  

Accordingly, a short survey has been developed to provide input for discussions on dedicated activities to strengthen the link between GPCs and RCCs, RCOFs, NMHSs. In this context please take note of Annex 1, which summarises the functions, products and services of GPCs.  

On the basis of your experiences with RCC-related services and/or RCOF activities, I kindly ask you to provide a brief response to the questions raised in Annex 2 (You might wish to  forward this survey to other persons involved in the topic - please do not hesitate to do so!). 
Please consider the following two remarks:

i) 
At this stage, the survey should be seen as a brainstorming exercise; hence no special 
format for responses is required. Your feedback will help to assess the situation in general.

ii) 
Although this is not under the responsibilities of GPCs, you also might wish to provide 
requirements for global climate data and global climate monitoring products as input for 
RCC-related operations and RCOF activities. You are invited to state such requirements 
separately.

Your response by 15 January 2010 is very much appreciated.
Thanks and best regards,

Yours sincerely,

Peer Hechler.

Attachment I, Annex 1

Minimum list of LRF products to be made available by 

Global Producing Centres for Long-range Forecasting (GPCs)

(extract from Manual on the Global Data Processing and Forecasting System, Vol. 1, Part II, Annex II-6, paragraph 4.2)

A) Content of basic forecast output:

[Note: (b) is the minimum requirement; (a) should be provided at least by request]

(a) Calibrated outputs from ensemble prediction systems showing the mean and spread of the distribution for 2-metre temperature over land, sea surface temperature, precipitation, Z500, MSLP, T850.

(b) Calibrated probability information for forecast categories for 2-metre temperature over land, SST (atmospheric coupled models only), precipitation. 


Basic properties:


Temporal resolution: 

averages, accumulations or frequencies over 1-month or 





longer 
periods (seasons)


Spatial resolution: 

2.5° x 2.5°


Spatial coverage: 

Global


Lead time: 


Any lead time between 0 and 4 months


Issue frequency: 

Monthly or at least quarterly

Output types: 


Either rendered images or digital data


Indications of skill including hindcast should be provided in accordance with 
recommendations from CBS on the Standard Verification System (WMO SVSLRF). The 
minimum required is level 1 and level 2 verification. Verification results over the hindcast 
period are mandatory.

B) In order to be officially recognized as a Global Producing Centre for Long-range Forecasts, a centre must as a minimum adhere to the following criteria: 

(extract from Manual on the Global Data Processing and Forecasting System, Vol. 1, Part II, Appendix II-8)

· Have fixed production cycles and time of issuance

· Provide a limited set of products as determined above

· Provide verifications as per WMO SVSLRF

· Provide up-to-date information on methodology used by GPC

· Make products accessible through the GPC website and/or disseminate through the GTS and/or the Internet.

C) Additional information that may be provided by GPCs comprise grid point value products (hindcast and forecast data for downscaling algorithms, data for RCM boundary and initial conditions, predicted global weekly values of SST) and assistance in capacity building (interpretation and use of products, downscaling and verification techniques, development of local user applications from RCC downscaled products, use and implementation of regional climate models) (extract from the Manual on the Global Data Processing and Forecasting System, Vol. 1, Part II, Attachment II-11).

Note: Centres designated as GPCs are Beijing, Exeter, Melbourne, Montreal, Moscow, Pretoria, Seoul, Tokyo, Toulouse, Washington and ECMWF.

Attachment 1, Annex 2

Short survey on GPC products and services
(Note: The following questions are derived basically from the Manual on the GDPFS, Volume 1, part II, Attachment II-13 ‘Suggested guidelines for feedback from RCC/NMHS to GPCs’).

1) 
Which of the GPC products from the minimum list (cf. Annex 1, A) do you use? Please 
provide the GPC’s name(s) and the products you are using.

2) 
Which additional GPC products do you use?

3)
Do you use GPC products permanently (operationally) or occasionally (in case of special 
events like El Niño or on request etc.)?

4)
Are you using/preferring graphical or digital GPC products?  

5) 
What is your opinion w.r.t. the accessibility and timely availability of the GPC products?

6) 
What is your opinion w.r.t. the completeness and quality of the GPC products?

7) 
What is your opinion w.r.t. the usefulness of the GPC products for your purpose(s)?

8)
How do you interpret GPC products and what are the related constraints, if any?

9)
Do you use the WebSite of the Lead Centre for Long-range Forecast Multi-Model Ensemble 
(LC-LRFMME)? Do you combine information from different centres, and if ‘yes’ , by which 
method (subjective, objective, MME products)?

10) 
Do you process GPC data and if “yes”, how? (E.g. is any post-processing/downscaling 
carried out?)

11)
Do you apply verification techniques and do you use the WebSite of the Lead Centre for 
Standard Verification System of Long-range Forecasts (LC-SVSLRF)? 

12) 
Which forecast applications or research studies have been developed/conducted using 
GPC products?

13)
What products do you obtain from sources other than GPCs. Please name the source 
and the products.

14)
Do you have collaborations with any GPC to provide boundary conditions for running 
regional models?

15) 
Any other comments (e.g. additional products and services required, training needs, non-
GPC products and services you find useful, constraints, suggestions etc.)?

Attachment II

Note: The columns of the following tables refer to one of the survey questions each. The numbers in brackets explain how many responders provided a certain information (first number), out of how many institutions in this category (7 ‘Non-GPCs’, 7 GPCs,). The row ‘All’ summarises the responses from both ‘Non-GPCs’ and GPCs (all in all 14 responding institutions).

	
	Products (parameter) used from the GPC minimum list 
	Additional GPC products used
	Products used from GPC …
	Mode of use: permanently or occasionally
	Use of digital or graphical GPC products

	Institutions without GPC status
	T2m (7/7)

Precip (6/7)

SST (2/7)

MSLP (3/7)

Z500 (2/7)

T850 (2/7)


	Boundary conditions for downscaling; Z200; weekly 32days forecast; wind vector, relative humidity, surface temperature
	ECMWF (7/7)

Exeter (2/7)

Melbourne (1/7)

Moscow (1/7)

Seoul (1/7)

Toulouse (3/7)

Washington (4/7)
	Permanently (7/7)
	Digital: 3/7

Digital and graphical: 3/7

Graphical: 1/7

	Institutions with GPC status
	T2m (6/7)

Precip (6/7)

SST (5/7)

MSLP (3/7)

Z500 (3/7)

T850 (4/7)

Nino-plumes (1/7)
	Multi-model consistency maps, model hindcasts, climatological data, ENSO products, interpretation and verification techniques, wind vectors and velocity potential (850hPa and 200hPa), stream function (200 hPa), forecasts with leadtime between 5-6 months, circulation regimes
	Beijing (4/7)

ECMWF (4/7)

Exeter (5/7)

Melbourne (3/7)

Seoul (3/7)

Tokyo (6/7)

Toulouse (3/7)

Washington (5/7)

ALL (2/7)

VARIOUS (1/7)
	Permanently (6/7)

Occasionally

(1/7)
	Digital: 1/6

Digital and graphical: 5/7

?:1/6

	All
	T2m (13/14)

Precip (12/14)

SST (7/14)

MSLP (6/14)

Z500 (5/14)

T850 (6/14)

Nino-plumes (1/14)
	(cf. rows above)
	Beijing (4/14)

ECMWF (11/14)

Exeter (7/14)

Melbourne (4/14)

Moscow (1/14)

Seoul (4/14)

Tokyo (6/14)

Toulouse (6/14)

Washington (9/14)

ALL (2/14)

VARIOUS (1/14)
	Permanently (13/14)

Occasionally

(1/14)
	Digital: 4/14

Digital and graphical: 8/14

Graphical: 1/14

?: 1/14


	
	Assessment of GPC products’ …

	
	accessibility and timely availability
	completeness and quality
	usefulness

	Institutions without GPC status
	Ok (7/7)


	Ok (3/7)

High quality but given country often at the edge of the forecast product (1/7)

Not complete but good quality (1/7)

Ok w.r.t. the technical capabilities at the moment; higher temporal resolution desirable (1/7)

skill very low for Northern Europe (1/7)
	Useful/very useful (4/7)

Not very useful for Northern Europe due to low skill (1/7)

Usefulness limited due to low skill over Central Europe (1/7)

For a small country, the resolution is too coarse (1/7)

	Institutions with GPC status
	Ok (4/7)

Forecast updates more often than once a month desirable (1/7)

Accessibility to be improved; digital data should be available around the 10th of the month (1/7)

? (1/6)
	Ok (3/7)

Completeness ok; quality to be improved, e.g for monsoon activities (1/7)

Quality ok; standard set of GPC products incomplete (-> more hindcast data needed for downscaling; daily data needed for analyses) (1/7)

Completeness in terms of variables ok; all digital data incl. hindcast to be exchanged operationally (1/7)

? (1/7)
	Useful/very useful (5/7)

Fully useful if full digital data exchange incl. hindcasts is realised (1/7) 

? (1/7)

	All
	Ok (11/14)

Forecast updates more often than once a month desirable (1/14)

Accessibility to be improved; digital data should be available around the 10th of the month (1/14)

? (1/14)
	Ok (6/14)

Further improvements desirable – see rows above (7/14)

? (1/14)
	Useful/very useful (9/14)

Not very useful due to limited skill or coarse resolution relative to the size of the country (3/14)

Fully useful if full digital data exchange incl. hindcasts is realised (1/14) 

?(1/14)


	
	Interpretation of GPC products
	Use of LC-LRFMME products
	Processing of GPC products
	Application of verification techniques and use of LC-SVSLRF

	Institutions without GPC status
	Presentation to users in 3 categories; probabilistic information not fully understood by users (1/7)

Used as predictors and in climate diagnostics and analysis tools (1/7)

Interpreted, but skill is very low (1/7)

Seeking areas of agreements among GPC products (1/7)

Presentation of mean and distribution (1/7)

By graphical display (1/7)

? (1/7)
	No (4/7)

Yes; subjective combination (1/7)

Yes; use of LC’s MME product (1/7)

Yes; objective combination (1/7)


	No (2/7)

Monitoring via GraDs; post-processing in RSM (1/7)

Use of own recalibration scheme (1/7)

Adjustments to show anomalies w.r.t. 1961-90 (1/7)

Downscaling (1/7)

Monitoring with ArcGIS and interpolation with national data (1/7)
	No (5/7)

Yes (2/7)

	Institutions with GPC status
	Non-availability of hindcasts and digital data is a big constraint (1/7)

Use in conjunction with own internal products (1/7)

Full interpretation; constraints: timeliness and unavailability of certain parameters (1/7)

Generation of probability forecasts with MOS techniques (1/7)

Application of downscaling techniques; constraints: limitation of data access for verification (2/7)

By graphical display (1/7)
	Yes; combination in MMEs (1/7)

Yes; subjective comparison (3/7)

Occasionally; subjective combination (1/7)

No (1/7)

Yes; use of LC’s MME product (1/7)


	No (1/7)

? (1/7)

Downscaling (2/7)

Downscaling + MMEs (1/7)

Downscaling + post-processing (1/7)

MOS (1/7)


	Yes (7/7)

	All
	Products are interpreted quite differently (14/14)
	6 out of 7 GPCs use LC-LRFMME products, but only 3 out of 7 ‘Non-GPCs’
	At least 5 out of 7 GPCs process GPC products in terms of downscaling/MOS techniques, but only 1 (2?) out of 7 ‘Non-GPCs’
	All GPCs apply verification, but only 2 out of 7 ‘Non-GPCs’


	
	Forecast applications developed or research studies conducted
	Products from other sources than GPCs
	GPC Collaboration for the provision of boundary conditions for running RCMs 

	Institutions without GPC status
	No (3/7)

Statistical forecasting (1/7)

Research on verification, post-processing, MME, soil moisture forecasts, return periods (1/7)

Use of GPC products in RCOFs (1/7)

Seasonal predictability over the Arctic region (1/7)
	Non (2/7)

? (1/7)

COLA/IGES, UNISYS (1/7)

IRI, COLA (1/7)

IRI, CPC/African Desk (1/7)

IRI (1/7)
	No (3/7)

ECMWF and MetOffice for PRECIS (1/7)

(IRI) and KMA (1/7)

NCEP (1/7)

NCEP and ECMWF (1/7)

	Institutions with GPC status
	No (2/7)

MOS (operational) (1/7)

Dam management (operational), hydrological forecasts (research), circulation regimes (operational), heating and cooling degrees days (experimental), use for energy domain (beta testing) (1/7)

Prediction of Monsoon Index; downscaling (1/7)

Statistical downscaling, analyses of sub-seasonal variability, predictability, consensus techniques (1/7)

MME techniques (1/7)
	? (1/7)

None (4/7)

IRI (1/7)

MGO St. Petersburg, APCC (1/7)
	n/a



	All
	9 out of 14 GPCs/’Non-GPCs’ develop applications and/or carry out research studies
	Apparently, nearly half of the GPCs/’Non-GPCs’ (6/14) use products from other sources than GPCs, especially from IRI (4/14) 
	4 out of 7 ‘Non-GPCs’ receive boundary conditions from GPCs


	
	Additional remarks concerning the entire questionnaire



	Institutions without GPC status
	No (2/7)

Training needed on downscaling, MME, data visualisation, use of GPC products (1/7)

Training and capacity building needed on downscaling (3/7)

Put more emphasis on LRF with statistical models and empirical data (1/7)

	Institutions with GPC status
	No (1/7)

Free exchange of digital data among GPCs highly desirable (1/7)

Training in downscaling and tailoring to be applied; data policy for hindcasts to be solved; MME approaches needed; provision of level 3 of SVS could be useful (1/7)

Suggestions to prepare detailed documents on numerical model specification and how to use Grid Point Value (GPV) data and products, to provide GPV data with finer spatial resolution (at least 1.25x1.25) especially for Tropics, hold training on the use of GPC products and develop tools for easy handling of GPV data; TCC developed a web-based tool ‘Interactive Tool for Analysis of Climate System (ITACS)’ (cf http://jra.kishou.go.jp/itacs-info/tcc/conditions.html) (1/7)

Suggestions to provide more GPC products on typhoons, monsoon and other oceanic and atmospheric variations such as PNA, South Asia High, AAO and AO (1/7)

Basic minimum list of LRF is insufficient for RCCs: minimum list with graphical products is inappropriate for development of new products (that’s why regional LRF centres are nowadays mainly attached to particular global LRF Centres (1/7) 

LC-LRFMME products should be used more widely, related training is needed (1/7)




