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Summary and purpose of document

This document provides the conclusions and recommendations from the full workshop report.
Action Proposed  

The meeting is invited to consider the recommendations, revise them where required, determine how the ET-OPSLS can plan and act to implement the recommendations, possibly implementing new Task Teams – and recommend actions to CBS and CCl. 
Reference:
- Full report of the workshop
WMO Workshop on: OPERATIONAL LONG-RANGE  FORECASTING: GPCs AND RCCs, IN SUPPORT OF NMHSs AND RCOFs

INMET, Brasilia, Brazil, 25-27 November 2013

The full workshop report is available at: http://www.wmo.int/pages/prog/www/DPFS/Meetings/ET-OPSLS_Exeter2014/DocPlan.html
Workshop conclusions and recommendations

Conclusions

Conclusions are focussed on the main workshop objectives of identifying priorities for

strengthened cooperation and enhanced data exchange between GPCs and RCCs and

developing a plan to realise improved operational practice. The material considered to inform conclusions included presentations, discussions and rapporteur reports as well as results from the questionnaires.

1. The workshop expressed satisfaction that use of GPC and LC-LRFMME products is generally well established, with most RCCs and RCOFs stating the mandatory and some recommended products are essential in fulfilling their own mandatory LRF functions. Many NMHSs are also making direct use of GPC and LC-LRFMME products. In most, but not all cases, GPC output is used in combination with statistical prediction methodology.

2. Given the wide range of climate characteristics across the regions of responsibility, differing regional RCC arrangements and requirements from NMHSs, as well as differing regional capacities, there is a great diversity in the methodology employed to make use of GPC output.

3. The workshop also noted that a number of barriers currently inhibit optimum use of GPC output and that these apply chiefly to cases where the RCC is not also a GPC, or does not have a GPC within its RCC Network. A lack of formalised bilateral or multilateral relationships between GPCs and RCCs (that are not also GPCs) reflects this “distance” in many GPC/RCC relationships. These barriers are hindering progress and must be addressed, the most important are as follows:

a. Although GPC forecast and hindcast data products are made available to RCCs by a variety of means, this is (with the exception of a few GPCs) not currently working sufficiently well and there is a wide perception that ready access is not available. Visualised forecast maps are useful, but not sufficient to make best use of GPC output.

b. There is likely a need for a “paradigm change” in serving data exchange needs in face of growing demands from the GFCS. The potentially large benefits of using open data platform technology in making GPC output available to RCCs should be considered. Benefits include easy access to very large data repositories, tools for processing and downloading (in a variety of data formats) and online visualisation.

c. Where forecast and hindcast data is made available, there is little choice of data format. An increasing number of RCCs are using IRI’s Climate Predictability Tool (CPT) to process GPC hindcasts and forecast data and require these data in CPT format.

d. The current level of verification information on GPC and LC-LRFMME multimodel products is insufficient for RCCs to make judgments on the relative weighting (subjective or objective) to use in preparation of regional forecasts. It was noted that these issues are being addressed by a Task Team under the ET-OPSLS. As well as improving the verification made available, many RCCs need software tools to perform their own, regionally tailored, verification of GPC output.

e. There is a strong user need for downscaled forecast products. It was generally agreed that downscaling of the GPC global-scale forecasts is the domain of RCCs (rather than GPCs), and that sharing or developing tools for RCCs to perform statistical downscaling is a priority. A number of RCCs are also experimenting with dynamical (RCM) downscaling and this should be encouraged to continue and results evaluated against statistical methods.

f. Cross-cutting all of the above points is a requirement for capacity development at most RCCs. This lies primarily in a need for tools to process, combine, downscale and verify GPC forecasts/hindcasts and for specific training in the use of such tools. There is also a need for guidance in the interpretation of GPC products and specifically for technical manuals to assist with, and provide some standardisation in, procedures for using GPC output in production of regional forecasts. There is a greater need for practical training in the above areas than for education in climate basics. In addition there is a need for strengthened communication of the GPC products that are available to RCCs, regular updates from GPCs and opportunities for RCCs to share operational experiences. Establishment of regular operational long-range forecasting workshop, perhaps with varying annual themes, would help address these needs.

g. There is likely also a need for a paradigm change in the GPC approach to assistance in capacity development. According to one estimate the time needed to train RCC personnel for a fully operational role is of order 4months. This suggests that while training workshops play an important role, more sustained approaches such as visiting scientist exchanges and joint GPC/RCC projects also need to be strengthened and supported.

h. The RCOF process continues to be a powerful activity in synthesising diverse forecast inputs into regional consensus forecasts or summary statements on seasonal outlooks. Greater standardisation in the procedures used to develop the consensus products is needed to bring more consistency between the outputs of RCOFs. A standard format for the forecast statements is also required.
i. Wide use is made of graphical products from GPCs and the LC-LRFMME. There is a stated need for additional visualised products (e.g. a greater number of regional climate indices such as the IOD index, and some diagnostic variables such as velocity potential and stream function). In general GPCs are well placed to provide most of these additional variables and products.

j. The standardised GPC outputs and multi-model products provided by the LC-LRFMME are welcomed whole-heartedly by RCCs and have driven a marked increase in the use of GPC output. Use of the products would be greater if forecasts beyond the first 3 months were available and if the issuance time could be made earlier in the month. These two issues should be addressed by the ET-OPSLS.

k. In work on the GSCU, the LC-LRFMME has experimented with use of a common hindcast period in display of GPC products and generation of multi-model products. Consideration should be given to inclusion of these products on the LC-LRFMME website (for consistency with the GSCU).

l. RCCs considered establishment of “service standards” in GPC provision of forecasts and associated products to be important for robust operations. The most important factors being clarity in the issuance time of the forecast and advance notice of changes to the GPC’s prediction system.

m. It was recognised that the current level of prediction skill for some variables of interest to RCCs and their users is currently low or not well known. Some such variables are listed in paragraph 5.2d of the full report and include intraseasonal characteristics such as timing of breaks in the rainy season. There is a need to strengthen liaison with the WCRP Working Group on Seasonal to Interannual Prediction (WGSIP) to help guide research to improve predictions of these variables and accelerate their adoption into operational output and also to improve understanding of the benefits of dynamical (RCM) downscaling of GPC seasonal forecasts.

Recommendations
The designation criteria for GPCs (GDPFS Manual Appendix II-8) and the list of GPC mandatory and recommended variables and products (GDPFS Manual Appendix II-6 4.2) should be reviewed by the ET-OPSLS and updated where appropriate in light of the following recommendations.

The workshop recommendations address the conclusions (previous section) and are grouped under 8 areas that emerged as important during discussions: 1) forecast/hindcast digital data; 2) Verification; 3) New forecast variables and products; 4) Forecast timeliness and lead time; 5) Capacity development and training; 6) Manuals on long-range forecasting; 7) GPC/RCC interaction mechanisms; 8) Seasonal forecasting research into use.

1. Forecast/hindcast data: The joint CBS/CCl ET-OPSLS should identify options to improve the accessibility of GPC hindcast and forecast data. A two-track approach is suggested: 1) Clarify GPCs’ data redistribution rules and maximise the number of GPCs serving data on the LC-LRFMME “download” pages and, in addition, introduce options for downloading data in CPT format; 2) Working within WIS protocol, explore options for linking the LC-LRFMME hindcast/forecast repository with open data platforms such as the IRI data library. This is a more ambitious approach but a “paradigm change” in the approach to data provision is likely needed in order to provide ready access to large datasets and tools to manipulate the data, at levels consistent with the increased processing and use of climate data in the developing GFCS.

2. Verification: It was recognised that many of the verification issues raised were being addressed by a Task Team (under the ET-OPSLS) on Revised Strategies for GPC and LC-LRFMME Verification Exchange. It was recommended that the ET-OPSLS should, in light of the workshop conclusions, review and change if necessary the Terms of Reference of its Task Team (TT). Noting that the TT’s report and recommendations will be considered at the forthcoming meeting of the ET-OPSLS in March 2014, it was further recommended that the TT should be continued with a new remit to guide implementation of the revised strategies.

3. New forecast variables and products: The list of GPC mandatory variables and products (Manual on the GDPFS, Volume I, Appendix II-6 4.2) should be reviewed and updated in light of the workshop outcomes by the ET OPSLS at its next (2014) meeting, and appropriate recommendations for amendments developed for further consideration by the CBS. A list of highly recommended products should also be defined. Highest priority should be given to 1) defining a list of atmospheric and oceanic indices that will become mandatory products of GPCs, 2) identifying higher order categories of 3-month averages (e.g. outer quintiles, or an alternative “extremes” definition) for which GPCs will be encouraged to issue forecasts and which will be classified as highly recommended products. These new products should be disseminated through the GPCs’ websites and/or the LC-LRFMME (to be decided by ET-OPSLS).

4. LC-LRFMME forecast timeliness and leadtime: The ET-OPSLS should identify strategies for achieving earlier issuance time of LC-LRFMME products, including MME products. Strategies should include a review of the timing of submission of forecasts to the LC-LRFMME. Strategies for extending the lead-time of LC-LRFMME products, using forecast data from GPCs with coupled models, should also be identified.

5. Capacity development and training: WMO should consider new initiatives to support the development of new (and the sharing of existing) tools for RCC processing of GPC forecasts, including for statistical downscaling as well as for forecast combination and verification. New initiatives should also be implemented to provide training in these tools and in the general interpretation of GPC output and should include strengthening of more sustained approaches such as GPC/RCC scientist exchanges as well regional technical workshops.

6. Manuals on long-range forecasting: In liaison with the CCl Expert Team on CSIS (ET-CSIS), the CCl/CBS Expert Team on RCCs (ET-RCCs) and the WGSIP, the ET-OPSLS should develop technical documentation and guidance manuals on the use of GPC output in preparation of regional probabilistic predictions.

7. GPC/RCC interaction mechanisms: WMO is requested to support an annual technical workshop on operational long-range forecasting to promote improved communication and formal cooperation between GPCs and RCCs, address specific themes of common interest, and to monitor and accelerate progress in removing barriers in the use of GPC output. Establishment of a cross-cutting WMO Expert Team or Task Team, comprising members from GPC, RCC, RCOF and NMHS interests, with the remit of strengthening interaction across the forecast production chain and documenting best practice, should also be considered.

8. Research into use: The ET-OPSLS and WCRP WGSIP should identify mechanisms for enhancing their interaction with the aim of accelerating research on forecast products of high interest to RCCs (such as rainy season onset timing, soil moisture, sea-ice extent etc.), with the goal of improving the skill of such forecasts to a sufficient level for inclusion in operational output and implementing demonstration trials. The two groups should also work together to identify the research and development needed to assess and improve the benefits of dynamical (RCM) downscaling of GPC seasonal forecasts.
