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Review of IPET-OPSLS Activities
(Submitted by Arun Kumar; Chair IPET-OPSLS)

Summary and purpose of document

This document summarizes the activities and progress of the Inter-Programme Expert on Operational Prediction on Sub-seasonal to Longer-time scales (IPET-OPSLS)
Action Proposed

The meeting is invited to review and discuss this document content.
Annex(es):
- Annex I : Table of IPET-OPSLS actions an deliverables and their status

- Annex II : R2O opportunities: Thoughts on how can WGSIP contribute to enhancing GPC & LC forecast products and services and in the development of the operational forecasting infrastructure?

- Annex III : Guidance on Operational Practices for Seasonal Climate Forecasting
Reference(s):
-

1. This document provides a summary of the Inter-Programme Expert Team on Operational Prediction on Sub-seasonal to Longer-time scales (IPET-OPSLS) activities since their last meeting in Beijing, China, 11-15 April 2016, and the ICT-DPFS meeting in Exeter, UK, 23-27 May 2016.

2. A table of agreed upon activities of the IPET-OPSLS during the ICT-DPFS meeting in Exeter, UK, 23-27 May 2016 for 2016-2019 period is included in Annex I. The current status of different deliverables is added in the last column of the Table.
3. IPET-OPSLS provided a list of research needs from operations to the Working Group on Subseasonal to Interdecadal Prediction (WGSIP). These recommendations were discussed during the pan-WCRP meeting in Exeter, 9-13 October 2017. The recommendations provided to the WGSIP are included in Annex II.
4. IPET-OPSLS completed the task of developing the designation criteria for GPCs and lead center(s) for “Annual to Decadal Climate Prediction (ADCP).” These criteria are now part of GDPFS Manual.
5. IPET-OPSLS reviewed and approved the designation of the Deutscher Wetterdienst (DWD), Germany as the Global Producing Center for Long-range Forecasts (GPC-LRF). The seasonal forecasts from DWD are now contributed to the Lead Center for Long-Range Forecasts Multi-Model Ensembles (LC-LRFMME)
5. IPET-OPSLS is in the process of organizing the 2nd Operational Climate Prediction (OCP-2) workshop. The workshop will be held in Barcelona, Spain, 30 May -01 June 2018. The OCP-2 workshop will be followed by a face-to-face meeting of the IPET-OPSLS (also in Barcelona, Spain)

6. At the request of CCl, IPET-OPSLS developed an outline of the a proposed document on “Guidance on Best Practices for Seasonal Outlooks.” In near future, the outline document will be more widely distributed to the research and operational community for their comments. The current draft version of the document is included in Annex III.
7. To provide wider access to the graphical forecast products hosted by the LC-LRFMME, IPET-OPSLS has initiated a discussion among designated GPC-LRFs to get their concurrence. An open access will be in-line with the Resolution 60 on WMO Policy for the International Exchange of Climate Data and Products to Support the Implementation of the “Global Framework for Climate Services (GFCS)” and enhance the visibility of the WMO infrastructure in support of Climate Services Information System (CSIS). 

8. IPET-OPSLS contributions and LC-LRFMME products continue to provide support to the Global Seasonal Climate Update (GCSU) during its experimental phase.

9. During the intersessional period, several seasonal forecast systems at GPC-LRF were updated to include higher horizontal and vertical model resolution, increased ensemble size. The seasonal forecast data from updated systems are now included in the LC-LRFMME products.

10. The Chair of the IPET-OPSLS is contributing to the draft implementation plan for the evolving concept of the Seamless GDPFS.

11. The Chairs and Co-Chairs of the IPET-OPSLS, and members are contributing to the planning of the “International Conferences on Subseasonal to Decadal Prediction,” 17-21 September 2018, Boulder, CO, USA. 
12. Items under 4, 5, 6, 7, 8, 9, contributed to the advancement of the Climate Services Information System (CSIS).







Annex I

Table of IPET-OPSLS actions an deliverables and their status

	Expert Team
	No.
	Actions
	Deliverables
	Due
	Lead
	Comment

	IPET-OPSLS
	OPSLS01
	Workshops on Operational Climate Prediction
	Organize 2nd workshop on Operational Climate Prediction (OCP-2)
	2018
	Chair IPET-OPSLS
	On track ; Workshop is planned for 30 May – 01 June 2018, Barcelona, Spain
An initial draft of the concept note for this workshop has been developed and will be reviewed.

	IPET-OPSLS
	OPSLS02
	Guidelines on procedures for generating regional seasonal forecasts
	Guidelines for best practices for developing seasonal forecasts at a regional level, for example, by RCOFs
	2018
	Chair IPET-OPSLS
	The guidance outline has been developed and is under review

	IPET-OPSLS
	OPSLS03
	Implementation of sub-seasonal forecasts, including establishment of sub-seasonal GPCs and possibly of an associated lead center.
	Establish designation criteria for GPCs for sub-seasonal predictions
	2019
	Chair IPET-OPSLS
	This action will be discussed during the IT-OPSLS face-to-face meeting in June 2018, Barcelona, Spain

	IPET-OPSLS
	OPSLS04
	Designation of LC-NTCP
	Establish designation criteria for  GPCs and lead Centers for Near Term Climate Prediction (NTCP)
	2017
	Chair IPET-OPSLS
	Complete. Designation criteria for GPCs and lead center(s) for “Annual to Decadal Climate Prediction (ADCP) are now part of GDPFS Manual

	IPET-OPSLS
	OPSLS05
	Develop revised strategies for verification exchange, including for LC-LRFMME multi-model products, real-time verification and support to GSCU
	A verification system for LC-LRFMME products (including hindcasts and real-time forecasts)
	2018
	Chair IPET-OPSLS
	This action will be discussed, recommendations will be finalized,  during the IPET-OPSLS face-to-face meeting in June 2018, Barcelona, Spain

	IPET-OPSLS
	OPSLS06
	To support emerging requirements of Polar RCCs, revisit the mandatory and highly recommended data requirements for GPCs able to provide forecast information relevant to Polar regions, and revise GPDFS as necessary
	A revised set of mandatory and highly recommended requirements for GPCs for Long-Range Predictions
	2018
	Chair IPET-OPSLS
	(a) A request to the LC-LRFMME has been made to provide forecast display on polar projection. 
(b) mandatory and highly recommended data requirements for GPCs will be discussed in the IPET-OPSLS face-to-face meeting in June 2018, Barcelona, Spain

	IPET-OPSLS
	OPSLS07
	Develop mechanisms for WGSIP and S2S project communities to provide feedback on LC-LRFMME products, and access GPC data to advance research efforts. (2018)
	A mechanism for obtaining feedback for LC-LRFMME products and their availability by research community
	2018
	Chair IPET-OPSLS
	(a) Research requirements from the operations were provided by IPET-OPSLS to WGSIP.
(b) Open data access will be discussed in the IPET-OPSLS face-to-face meeting in June 2018, Barcelona, Spain

	IPET-OPSLS
	OPSLS08
	Review applications for new GPC candidates for WMO designation and update LC-LRFMME products by incorporating newly designated GPCs in the  multi-model forecast product.
	Complete  review of new GPC applicants, and if designated, inclusion of their products in the LC-LRFMME
	2018
	Chair IPET-OPSLS
	As needed, applications are reviewd.









Annex II
R2O opportunities: Thoughts on how can WGSIP contribute to enhancing GPC & LC forecast products and services and in the development of the operational forecasting infrastructure?

Arun Kumar & Caio Coelho

ET-OPSLS

29 September 2017

Below is a list of potential needs from the operational (GPCs and LC-LRFMME) to the research community
. The list focuses on operational issues related to (a) configuration of S2S forecast systems, and development of S2S (b) forecast and (c) verification products.

Configuration of S2S forecast systems

· Relative merits of burst vs. lagged ensembles from the perspective of developing forecast products, e.g., capturing forecast uncertainty, capturing regime transitions etc.

· Relative importance of various observations in influencing skill of S2S predictions? A related question is what details in initial conditions (in different components of the Earth System) are of importance for S2S predictions?

· Techniques for ensemble generation to better quantify forecast uncertainty.

· Given finite computing resources, which configuration aspects of forecasts systems will be more important to devote our resources on – hindcast length, ensemble size (during hindcasts); hindcast frequency; model resolution; initialization and assimilation etc.

· What level of consistency is required for the specification of initial condition between hindcasts and real-time forecasts, i.e., can one switch the source of initial conditions without compromising prediction skill? (note – the question, of course, depends on the component of Earth System but will be good to know for which components the tolerance is higher).

· Defining hindcast requirements and their influence on designing hindcast configuration, e.g., if hindcasts are required for bias correction/calibration vs. for skill assessment then the associated hindcast configurations may differ. Some guidance will be useful.

· Approaches for reducing initial shocks, e.g., reduction in model bias (an obvious one), coupled DA, anomaly initialization etc. Influence of initial shocks on compromising S2S prediction skill.

Development of S2S forecast products

· Guidance on the selection of optimal lagged ensemble.

· Strategies for multi-model ensembles, e.g., equal vs. skill weighted (within the context of realistic length of hindcasts we currently have); guidance on objective procedures for consolidating forecast information from various models.

· Guidance for the development of complementary forecast products to the traditional tercile category probability summary commonly produced in RCOFs by RCCs and NMHSs. 

· Spread-skill relationship; what is the evidence, e.g., does spread has systematic variations on time-scales associated with S2S forecasts? 

· Guidance on fixed vs. “on the fly” hindcasts (from the perspective of interfacing with the user community and possibly providing hindcast data to force application models)

· Relative merits for estimating forecast probabilities, e.g., between counting vs. parametric methods

· Investigate the feasibility (e.g., establish a scientific basis) of producing long standing wish for products by various sectors based on daily forecast outputs (e.g. probabilistic forecasts of rainy season onset, wet/dry spells, heat/cold waves) together with the corresponding forecast verification products

Development of S2S verification products

· Thoughts on how to quantify improvements in skill as more advanced prediction systems come online [something equivalent to the time history of 500-mb skill scores used on the weather prediction community but can overcome issues related to sampling, changes in hindcast period (as newer systems come online) etc.]
· Use of hindcast to address various question, e.g., regime dependence of forecast skill; conditional vs. unconditional estimate of skill; influence in the evolution of observing system in improving forecast skill
· Contribute to defining uniqueness of verification standards for sub-seasonal forecasts
Comments:

1. The answer of some of the questions above may just be (a) we don’t know the answer OR (b) the question is not worth pursuing OR (c) the question is ill posed. A WGSIP perspective on above issues will be good to have in guiding the future evolution of the S2S operational forecasting infrastructure.

2. Further, the answers to several questions could also be that “more is always better [e.g., larger hindcast period, larger ensembles, large ensemble run each day (which becomes equivalent to running a burst ensemble each day)]” or “everything is important” (e.g., we need consistency in initial conditions in components of the Earth System or saying that eventually everything will be part of coupled DA etc., so why bother]” but the reality is that 

a. We all have finite (human and computational) resources and would like to devote them on the issues that are likely to produce best return on investment, and

b. For prediction on a particular time-scale, not everything is of same level of importance.

Given that, it will be good know (a) what is the current level of understanding or perspective on above questions maybe? and (b) whether a research agenda can be formulated to provide guidance to the development of operational forecast infrastructure?








Annex III
Guidance on Operational Practices for Seasonal Climate Forecasting

08 December 2017
Revised: 24 January 2018
· Seasonal predictions – Some background

· Introduction

· Societal context

· Historical overview

· Elements of interannual climate variability

· Scientific basis for seasonal forecasting

· Role of slowly varying boundary conditions in modulating seasonal atmospheric variability – SSTs (ENSO), land surface (soil moisture), …

· Teleconnections and key drivers of seasonal to interannual variability of climate (global/regional/national/local)

· Role of low-frequency trends (e.g., warming trends) in seasonal forecasts.

· Predictability issues, including the associated space-time aspects; predictability limits an its spatial dependence 

· Probabilistic nature of seasonal predictions – why seasonal predictions need to be probabilistic? Discussion of forecast lead-time and growth of forecast uncertainty (cone of uncertainty diagram).

· Seasonal prediction methods (including a discussion of their pros and cons)

· Empirical seasonal prediction methods.

· Dynamical seasonal prediction methods.

· Basic aspects of climate models

· Combining seasonal forecasts from multiple seasonal prediction tools.

· Target variables and their space-time aggregation.

· Expression of seasonal prediction

· Climatological base period and prediction of seasonal anomalies.

· Deterministic seasonal outlooks.

· Probabilistic seasonal outlooks.

· Seasonal outlooks and dividing/slicing the PDF of seasonal mean variability into forecast categories, e.g., terciles (pros and cons).

· Predicting PDF of seasonal mean outcomes and probability of exceedance approach (pros and cons).

· Interpreting probabilistic seasonal outlooks, e.g., if probabilistic seasonal outlooks are reliable then they WILL fail [the probabilities for seasonal outlooks also carry the information about the chance how often seasonal outlooks will fail (in the context of categorical forecasts)].

· Attributes for building credibility as the seasonal forecast provider (be transparent; provide the track record…).

· Components of a seasonal prediction system

· Real-time forecasts.

· Hindcasts – purpose

· establishing skill of seasonal prediction system.

· bias correction and calibration.

· Observed climate data requirements (quality, density, length, etc.)

· Optimizing multimodel ensemble approaches for geographic domains of interest

· Selection of most appropriate model(s)

· Bias correction and calibration of real-time prediction.

· Tools

· Tailoring

· Blending forecasts from different prediction tools.

· Statistical downscaling; issues with dynamical downscaling

· Outlook verification

· Forecast reliability and its implications for seasonal outlooks.

· Guidance on operational practices for developing seasonal climate forecasts

· Catalog and document regional drivers of climate variability

· Seasonal climatology (e.g., onset/withdrawal dates of rainy season; variability of NAO).

· Spread in the “drivers of climate variability” from year-to-year - based on observational data, i.e., document what is the expected range for seasonal mean outcomes? 

· Document recent trends (if any).

· Establish a publicly available schedule for seasonal outlooks.

· Provide a postmortem of the most recent verifying seasonal outlook and its performance.

· Provide a discussion of the current state of climate to set the context for the outlook for the coming season(s).

· Follow probabilistic guidance for seasonal outlooks.

· Provide a text discussion for a possible physical basis for the forecast/Reasons for shift in probabilities.

· Establish feedback mechanisms from the users (web; periodic face-to-face meetings/workshops).

· Start from an objective guess for seasonal outlook (e.g., from GPC-LRFMME), and if altered, then as part of the text discussion provide reasons for altering the first guess objective forecast.

· Keep an archive for objective seasonal outlook guidance and the final seasonal outlooks to document the improvements.

· Guidance on communicating forecasts 

· Provide information about past skill (based on hindcasts and/or if a long history of track record of real-time forecasts exists).

· Provide guidance on the interpretation of forecast probabilities (could be the same statement each time and refer to the probabilistic aspect of the seasonal outlook).

· User engagement

· Guidance on establishing credibility

· Keep the forecast process (methodology) transparent.

· Keep a track record.

· Keep documentation of the evolution of forecast practices.

· Keep/highlight regional relevancy in seasonal outlooks (by referring to regional drivers of climate variability and their climatology).

· Use of WMO infrastructure (and resources) for seasonal prediction

· GPCs for LRF

· LC-LRFMME

· GSCU

· RCCs

· RCOFs

· Other potential sources of seasonal prediction products

· NMME

· C3S

· APCC

· Others ?

· Other aspects of seasonal predictions and variability

· Connection between attribution (forecast postmortem) and predictability.

· Connections with research

· Exploring historical data (data mining to extend historical data record).

� This list does not include input from the entire membership of the Expert Team on Operational Predictions from Sub-Seasonal to Longer-Time Scales (ET-OPSLS) and is a preliminary list prepared by the Chair (Arun Kumar) and Co-Chair (Caio Coelho)






