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ET-OPSLS-TT2 ‐ Develop revised strategies for verification exchange, including for Lead Centre – Long-Range Forecast Multi-Model Ensembles (LC‐LRFMME) multi-model products, and real‐time verification and support to Global Seasonal Climate Update (GSCU) 

Members: Arun Kumar (Lead), Suhee Park, David Jones, Bertrand Denis, Won‐Tae Yun, Anca Brookshaw, Yuhei Takaya
Timeline:

· July 2013: Draft case for changes and proposed new strategy;

· September 2013: Draft reviewed by (Global Producing Centers) GPCs

· December 2013: Final version of recommendation

· March 2014: Recommendations presented to Implementation and coordination Team (ICT)
1 Current Status of verifications

1.1 Lead Center for the Long-Range Forecast Verification System (LC-LRFVS)
Summary of responsibilities: 

· LC-LRFVS collects verification statistics based on seasonal hindcasts from different GPCs.  Recommended verification scores are part of the GDPFS manual.  Respective GPCs compute the verification statistics and submit these to the LC-LRFVS for online publication.

· http://www.bom.gov.au/wmo/lrfvs/
1.2 Lead Centre – Long-Range Forecast Multi-Model Ensembles (LC-LRFMME)
Summary of responsibilities:

· LC-LRFMME collects real-time seasonal forecasts from GPCs and displays on line seasonal forecasts for the upcoming season;

· https://www.wmolc.org/ 

· LC-LRFMME is also responsible for the predictive component for GSCU which is formed from a multi-model ensemble of GPC seasonal forecasts.

1.3 Pros and cons of the current set up 
Pros:

· LC-LRFVS is a centralized repository of expected value of seasonal prediction skill measures for seasonal prediction system at GPCs;

· Verification scores are standardized per recommendations in the GDPFS manual; and
· Verification of hindcasts and collection of real-time forecasts (and verification) is a distributed activity, and the work load is shared.

Cons:

· Potentially no mechanism to ensure if verification scores at the LC-LRFVS are for the most current seasonal prediction systems at GPCs, and are for the counterpart of real-time predictions submitted to LC-LRFMME;

· There is a degree of duplication between the roles of the LC-LRFVS and the LC-LRFMME;

· The display of GPC forecasts and verification information is on two different websites, meaning that these are not guaranteed to be the same. Even in the case of both being updated fairly frequently, there is no mechanism to ensure an exact match;

· After significant investment in the early data, the LC-LRFVS has progressed rather little and uses somewhat outdate web technologies. This relates to a lack of resources at the co-hosts (GPC Melbourne and GPC Montreal); 

· There may be no mechanism to publish verification of forecasts (as compared to hindcasts);

· There is some inconsistency between GPC issued forecasts and GPC hindcast skill estimates, noting that the former tend to be bias corrected, whereas the LC-LRFVS mandates the use of raw forecasts;

· The look and feel of LC-LRFVS and LCLRFMME products tends to be different; and

· Use of same verification software and verification datasets across different GPCs and at LC-LRFMME is not ensured.
2. Current set of requirements for verifications:

· A general requirement is that verification information should accompany the real-time forecasts.  In the current set up, ideally three level of verification information needs to be provided:

· Verification of hindcasts to assess the expected level of skill for respective GPCs seasonal prediction systems.  This information needs to accompany real-time seasonal forecasts displayed at LF-LRFMME;

· Verification of real-time forecasts from individual GPCs displayed at LF-LRFMME.  This activity complements the hindcast verification information available from the LC-LRFVS, and provides users an assessment of successes and failures of most recent seasonal forecasts. Although desirable, current recommendations based on the “Standardized Verification System for Long-Range Forecasts (SVSLRF)” do not provide any guidance on skill scores for real-time forecast verifications; and

· Verification to accompany multi-model predictions that are part of the GCSU. In its proposed format, the GSCU document will provide the observations for the most recent 3-month period in a format compatible to that of the forecasts, and is good starting point for “real-time verification.”
3 Alternate strategies for verification 

Alternative #1:

Generally maintain status quo

· Keep hindcast verification at LC-LRFVS.
With following enhancements

· Real-time verifications performed by the LC-LRFMME using forecasts provided by GPCs;

· Hindcast verification of multi-mode ensemble to support GCSU done at LC-LRFMME; and

· Real-time verification of multi-model ensemble done at LC-LRFMME;

· Real-time verifications have to follow the development of appropriate verification scores and procedures as part of the SVSLRF.
And place mechanisms to ensure that

· Verifications available at the LC-LRFVS are for the most current seasonal forecast systems at GPCs and for the ones for which real-time forecasts submitted to LC-LRFMME;

· Adopt the same verification software and verification datasets across different GPCs and at LC-LRFMME; and

· Adopt the same visualization across LC-LRFVS and LC-LRFMME.
Alternative #2

In the light of evolving requirements (e.g., GSCU) make appropriate changes to the current set verification up, and enhancements, include:

· Centralize all verifications to be done at LC-LRFMME including:

· hindcasts and real-time forecasts for individual (GPC) systems;

· hindcasts and real-time forecasts for multi-model ensembles;

· Real-time verifications have to follow the development of appropriate verification scores and procedures as part of the SVSLRF.

· Implications for LC –LRFVS: Change responsibility to be the focal point of expertise in verification, and develop future recommendations as necessary (e.g., procedures for real-time verifications).

· Required changes in current practices
· GPCs need to submit hindcasts to LC-LRFMME;

· Verification of hindcasts and real-time forecasts need to be done at LC-LRFMME; and

· One needs to consider additional resource implications for the LC-LRFMME
4. Recommendations
Recommendation of the ET-OPSLS-TT2 is for Alternative#2: Centralize all verifications to be done at LC-LRFMME.

Changes in current practices required to implement this alternative are discussed under ‘Alternative#2’ sub-section above. 
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