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 SCOPING AN OPERATIONAL EXCHANGE OF EXTENDED-RANGE FORECASTS
(Submitted by Richard Graham)

Summary and purpose of document

This document summarises relevant background and other information regarding a future operational exchange of extended-range forecasts
Action Proposed  

The meeting is invited to consider the contents
1. Terms of Reference for the ET-ELRF
Development of an operational exchange of extended-range forecasts is in the Terms of Reference of the ET-ELRF – paragraph (g) states:

Review the status of extended-range forecasting activities and promote the exchange of extended-range forecasts and verification products.

2. Discussion at the Exeter (2010) meeting of the ET-ELRF

Discussion at the 2010 meeting is copied below (paras 9.1 and 9.2), and includes reference to discussion at the 2008 (Beijing) meeting.
9.1
The Team noted that a number of GPCs had been engaged in operational prediction on timescales that cover all or part of the ERF timescale.  It reviewed the status of and plans for ERF (11-30 days range) activities at those GPCs engaged in these activities (see Annex X) and recognized that there had been substantial development to some of these systems since the last ET-ELRF meeting (Beijing, 2008).  

9.2
The Team also reviewed the outcomes of its previous meeting (Beijing, 2008) related to ERF and reemphasized its comments, especially those highlighting the potential usefulness of ERF ensemble products.  In particular, the Team noted that the importance of the project on ERF for prediction of the Madden-Julian Oscillation (MJO), and invited CLIVAR to consider developing a similar project to address other parameters relevant to the users (e.g. prediction of the timing of rainy season onset).  The Team also encouraged GPCs to work with RCCs and RCOFs in evaluating the potential of monthly forecasts, promoting their use where appropriate and to better understand the forecast requirements for the monthly timescale. The Team agreed that a demonstration project would be appropriate to promote the use of these products. It also recommended that the CLIVAR Asian-Australian Monsoon Panel and Variability of African Climate System Panel consider initiating projects on assessing predictions of intra-seasonal variability. 

3. The WWRP/THORPEX/WCRP sub-seasonal to seasonal prediction workshop and implementation plan
In parallel to the above discussions, the WMO Commission for Atmospheric Sciences (CAS) has initiated a research programme into sub-seasonal (to seasonal) prediction. In addition to research, this programme includes, amongst other things, demonstration projects of the kind referred to in the previous section.
Specifically, WMO CAS requested at its 15th session (November 2009) that the Joint Scientific Committees of the World Weather Research Programme (WWRP) and the World Climate Research Programme (WCRP) and also the THORPEX international Core Steering Committee (ICSC) set up an appropriate collaborative structure to carry out an international research initiative on this time range and recommended that this initiative be coordinated with future developments in the Global Framework for Climate Services (GFCS). This sub-seasonal effort should be a significant contribution of the WCRP/WWRP to the Global Framework for Climate Services. The initial response to this request was to convene a joint WWRP/THORPEX/WCRP Workshop which was held at the UK Met Office (1 to 3 December 2010). The Reports from the Workshop on “Sub-seasonal to Seasonal Prediction” (Met Office, Exeter 1 to 3 December 2010) are on the web:

 http://www.wmo.int/pages/prog/arep/wwrp/new/documents/recommendations_final.pdf 

and

http://www.wmo.int/pages/prog/arep/wwrp/new/documents/CAPABILITIES_IN_SUB_SEASONAL_TO_SEASONAL_PREDICTION_FINAL.pdf.

The major Workshop recommendation was that a Panel for Sub-seasonal prediction research should be established and that members should include representatives from WWRP-THORPEX, WCRP, CBS and CCl and their relevant programme bodies. With the approval of the Chairs of the WWRP/JSC and the WCRP/JSC, the sub-seasonal to seasonal prediction planning group was established.  The Panel was tasked with preparing an Implementation Plan, consistent with the contents of the Workshop Report and Recommendations.  A kick-off meeting of the planning group took place on 2-3 December 2011 in Geneva to begin preparation of the implementation plan which is discussed in the present document.
A draft implementation plan is currently in preparation. Summary points from the draft are copied below.
· The WG  proposes a 10 year experiment to further the science and application of sub-seasonal prediction.

· A major component will be the establishment of a multi-model data base consisting of ensembles of operational forecasts and supplemented with an extensive set of reforecasts spanning many years.  The data base will be based on TIGGE.
· The WG must organise a technical workshop to address several issues related to the data base, such as making the data available in netcdf, the formats for the reforecasts etc.
· The WG should organise a series of science workshops in collaboration with other appropriate WMO WGs.  The first topic identified is "Sources of predictability at the sub-seasonal timescale- windows of opportunity for applications"
· A major research activity of the WG will be to further evaluate the potential predictability of sub-seasonal events.  Other experiments include the "Predictability of the rainy season onset, cessation and dry spells", and "Initialisation of sub-seasonal forecasts". 
· Many research questions can be addressed through the use of the data base, but it will be necessary to coordinate some additional experiments.
· The WG should determine the potential usefulness of sub-seasonal forecasts for applications in conjunction with the working group on Societal and Economic Research Applications (SERA).
· The WG should identify appropriate demonstration projects, at least one of which should be in near real-time.
· A small project office should be established.

4. CBS operational exchange of extended-range forecasts - WMO Congress XVI
Congress XVI noted with appreciation the GPC exchange of seasonal forecasts and invited all GPCs to also provide data from their monthly forecast systems so that the LC-LRFMME would be able to provide sub-seasonal forecast products through the LC-LRFMME web pages. Congress also requested CBS, in collaboration with CCl, to develop a set of minimum forecast and verification products, data exchange protocols, and revised roles and functions of the LC-LRFMME, starting with the provision of hindcast and forecast surface data, aiming to extend this to other variables in due course. See below:
3.1.3.18 Congress noted with appreciation that the twelve GPCs have been actively contributing seasonal forecast data to the LC-LRFMME, which has been jointly operated by KMA and NOAA/NCEP, and the LC-LRFMME products are in use at RCCs, RCOFs and NMHSs. Noting that a number of GPCs have been or are developing operational monthly forecasts systems, Congress requested the LC-LRFMME to explore the possibility of extending its role to include exchange of extended-range predictions. In this context, all GPCs were invited to also provide data from their monthly forecast systems so that the LC-LRFMME would be able to provide sub-seasonal forecast products through the LC-LRFMME web pages. Congress requested CBS, in collaboration with CCl, to develop a set of minimum forecast and verification products, data exchange protocols, and revised roles and functions of the LC-LRFMME, starting with the provision of hindcast and forecast surface data, aiming to extend this to other variables in due course.
5. Proposed discussion points for the Geneva 26-30 March 2012 meeting agenda item 7.2
At the meeting a key task will be to:

· scope the operational exchange in light of the WWRP/THORPEX/WCRP sub-seasonal to seasonal research programme. 

· come to agreement about the format of a future subseasonal exchange e.g.:

· links with the WWRP/THORPEX/WCRP initiative (e.g. feed from the research  database when established?);

· variables to be exchanged;

· whether daily data or e.g. weekly averages;
· how frequently the exchange will be updated (e.g. weekly);

· nominal initialisation time;

· verification products to be generated and exchanged;

· the nature of the products and multi-model products that would be generated by the LC-LRFMME;

· decide on realistic timescales for implementation;

· discuss resources needed. 

6. Strawman proposal circulated ahead of the meeting of the WWRP/THORPEX/WCRP sub-seasonal to seasonal research planning group.

Some ideas on the exchange were circulated ahead of the meeting of the WWRP/THORPEX/WCRP sub-seasonal to seasonal research planning group. These are copied below, together with discussion generated, for completeness.
‘Strawman’ for operational exchange of extended -range forecasts/hindcasts to LC-LRFMME

Concept:

Two issues per month:

1. Issued at or close to the release of the seasonal forecast (around 25th), with valid period beginning on day 1 of the following month, and extending to ~day 21.

Note: Assuming around 30days range, with forecasts available at LC-LRFMME by 22nd, allowing  a few  days buffer for differences in initialisation times at different centres, 8 or 9 days lead could  be ‘lost ‘ in the collection and post-processing steps . Though some systems go out to 45-60 days this range is probably too ‘experimental’ for an operational exchange.

2. An  ‘intermediate’  forecast following similar lines to the above but issued around 15th of the month) with valid period beginning around 21st and extending for ~21 days.

This will provide more detailed information on the first month of the seasonal period, with extended range systems complementing information from the first month of seasonal systems. Plus an update 2 weeks later (depending on the number of GPCs able to contribute, we could opt for weekly rather than 2 weekly issue). Note: a potential drawback is that by time of issue, the first week of the valid period will be largely redundant in light of available daily issued medium-range forecasts – any ideas? Can we reduce collection/preparation time?

Data structure:

For a first exchange I propose the following:

Forecast: daily data from all ensemble members. Because of different initialisation times of different systems exchange of daily data may be the only way of getting ‘matching’ valid periods  (by aggregation over an agreed set of periods done by LC-LRFMME)

Hindcast: Ensemble mean daily ‘climate’.

Products generated at LC-LRFMME could then be derived from aggregating the daily forecast and hindcast data over agreed periods: possibly the 1st week of the month and a subsequent 2 week period.

Variables

Period Tmean (possibly also period-mean Tmax and Tmin?)

Period precipitation total

Mslp

Possibly others (as required e.g. for downscaling), Z850, Z500, U&V

Products

Ensemble mean anomalies for the chosen periods

Probability of above/below categories, or tercile categories, for the chosen periods
Data volumes: 

Data volumes are likely to be considerably larger than for the seasonal exchange. There are 30days of values rather than 3 monthly values, and two streams: forecast and hindcast. The horizontal resolution of monthly forecasts is also often greater than for seasonal. 
Please complete below:

1. Could your system contribute in whole to the above proposed exchange?
Exeter: Yes
CPTEC: CPTEC extended range forecast system for intra-seasonal predictions using a coupled ocean-atmosphere model is still experimental. At the moment we are unable to contribute to the proposed operational (real time) exchange.
Washington: Yes

Pretoria: Yes.

Montreal: Yes.

· Our new monthly prediction system, as described above, will be used for the exchange, not CanSIPS. It is planned to be run weekly on every Thursday.

2. Could your system contribute in part to the above exchange (please specify which parts and why)?

CPTEC: At this experimental stage we are not able to contribute. Depending on developments of the research agenda, CPTEC might be able to contribute in the future with the provision of intra-seasonal predictions.
Pretoria: We will provide forecast anomalies for the agreed variables (4th of each month is optimum date for forecast issuance to assure optimity). The provision of hindcast data will be view in terms of SAWS data policy and availability of data.  

3. Please add below your own views on how the content/structure of the exchange should look.

CPTEC: As for the exchange of seasonal predictions currently performed by the 12 GPCs designated by WMO, it is very appropriate to set a minimum list of real time forecast products and hindcasts (as suggested above in this document) to allow all participating centres  (running a large diversity of sub-seasonal forecasting systems) to have a chance to contribute. Some guidance on the minimum hindcast period necessary for computing the daily climatology would be very useful. Recommendations on appropriate common hindcast periods for allowing consistent comparisons among different forecasting systems would also be of great value.

ECMWF: So far our team has been quite reluctant to discuss exchange of operational forecast on sub-seasonal range for the reason that was considered too premature. Although we all recognized the relevance of such forecasts and their potential applications, we felt that more projects like the Multi-model ensemble forecast of MJO represented the best effort in assessing the skill and understanding the source of predictability. In our discussions we even underlined the importance of having several independent groups assessing/validating this difficult forecast range in order to benefit from some diversification of approaches.

As you mentioned in your email, a new research activity devoted to address the scientific issues related to the sub-seasonal forecasts (including Multi-model combinations) is due to start under the WWRP/THORPEX/WCRP.

I think that it would be sensible to follow closely the progress of this activity and collaborating with this group by providing suggestions related with the users needs ( for example by providing a selection of variables or products that are more appropriate for the users).

At this stage, without having any good insight of the issues listed by Frederic's team, it seems rather premature to formulate a concept for data exchange. The proposal of exchange of real-time sub-seasonal forecast presents new serious challenges. For example I have strong doubt on the utility of pulling together forecasts with different forecast ranges that verify the same target period.

I think we need more time to think about the possibility of exchange sub-seasonal forecast data. In the meantime we should follow the progress of the WWRP/THORPEX/WCRP team since they are likely to provide us with some crucial information.

Washington:
Data structure and variables look good.
Exchange has to be for daily values and individual runs.  To make it easier initially, it will be good to start with the exchange of anomalies alone and not worry about the hindcasts.

Possibility for two separate streams: one in delayed mode for research (like THORPEX/TIGGE) and another in operational mode.  Data requirements are likely to be the same, it is just a matter of timelines.  

Pretoria: As we are almost finalizing the implementation of new forecasting system (to be reported in the forthcoming ET-ELRF meeting and all our GPC inputs to be updated accordingly), forecast date most likely is to differ from the current system of GPC Pretoria. Forecast issuance date poses marginal inconvenience to the seasonal forecast but for the sub seasonal (extended-range) as highlighted above might pose serious difficulties. Due to the enormous challenge with the hindcast dataset (because the forecast anomalies are computed from the same time slot averaged model climate in our case) the first week of each month is ideal for our forecasting system issuance. At any rate, the forecast is disseminated as much as possible between 4-6 of each month locally. The other aspects of the proposed exchange are fine with us.    

Montreal:
· Considering the resolution our monthly forecast system will be run, exchange on a 1x1 deg resolution grid would be appropriated.

· It is not clear at this moment how large the dataset will be. 

· Starting with a reduced set of variables is wise.

Tokyo:
JMA operationally provides 1-month forecast data to NMHSs on the Tokyo Climate Center (TCC) website every Friday. The hindcast data also is available on the TCC website. The data sets, including anomalies with respect to model climate, are daily data. 

In my opinion, I think that data sets of JMA's 1-month forecast can mostly contribute to the attached 'strawman'.  (The 'mostly' means that it would be impossible to make exact adjustment of JMA's issuance date to the timing of the data collection.) 

On the one hand, I think there need to be the adequate consideration and consensus in the ET-ELRF to approve the operational exchange of the extended-range forecast data including the role of the LC-LRFMME. (In the future I also need to built a consensus in JMA if the data exchange is the agenda at the meeting of the ET-ELRF. ) 

It is important to provide some verification products to users in light of the adequate usage of forecast products. 



