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Summary and purpose of document

This document summarizes current activities and topics of the WCRP Working Group on Seasonal to Interannual Prediction (WGSIP), with a view toward strengthening connections between the research and operations communities. 
Action Proposed

The meeting is invited to note the contents
Annex(es):
- 

Reference(s):
- 

Current Activities and Priorities of WGSIP
The general aims of WCRP’s Working Group on Seasonal to Interannual Prediction (WGSIP) are to further the science of seasonal to interannual prediction through research, including numerical experimentation, on climate variability and predictability as well as prediction methods, capabilities, and evaluation.
WGSIP organized and continues to support the Climate-system Historical Forecast Project (CHFP), whose main objective is to enable assessments of the seasonal prediction capabilities of many of the best available models of the climate system by the global research community. The CHFP data archive housed at CIMA (http://chfps.cima.fcen.uba.ar/) has grown to 14 models, some of which represent contributions to the Stratosphere-resolving Historical Forecast Project (SHFP, a CHFP sub-project), plus six models that contributed to the EU ENSEMBLES project. This archive of hindcast data has informed recent published investigations on skill for predicting Southern Hemisphere tropospheric circulation, and the influence of model characteristics including lid height on seasonal predictions of winter climate including the NAO. WGSIP envisages that the CHFP archive will provide an increasingly valuable record of the evolution of dynamical seasonal forecasting capabilities over time.
Three additional current WGSIP projects are as follows. 

WGSIP Shock/Drift project, formally named the Long Range Forecast Transient Intercomparison Project (LRFTIP). The objective of LRFTIP is to improve knowledge about the transient behavior of initialized climate predictions, the way in which model biases develop, and the relative merits of different initialization methods. A major component of the project is the development of an archive of data and diagnostics documenting the atmospheric and oceanic transient behavior of multiple sub-seasonal, seasonal, and decadal prediction models on time scales ranging from days to years.  This project has been considered as the precursor of an eventual transpose-CMIP initiative and aims at gathering efforts from other communities, like S2S.
Leads: Bill Merryfield, CCCma (Canada), seasonal to decadal; Mikhail Tolstykh INM RAS/HMCR (Russia), subseasonal.

SNOWGLACE, an international project to quantify snow initialization impacts on subseasonal-to-seasonal forecasts. The aim of this initiative is to evaluate how individual state-of-the-art dynamical forecast systems vary in their ability to extract forecast skill from snow initialization. The modeling strategy follows the one developed during the GLACE 1 and 2 initiatives aimed at assessing the impact of soil moisture on seasonal forecast, and consists of comparing twin forecast ensembles with either realistic or else some sort of unrealistic snow initialisation. These experiments would be relevant both for the assessment of forecasting skill but also for attribution of climate pattern variability and extreme events to snow forcing.  
Leads: Yvan Orsolini, NILU/BCCR (Norway); Jee-Hoon Jeong, Chonnam National Univ. (Republic of Korea).
WGSIP Teleconnection project. The objective of this project is to analyse tropical-extratropical  interactions at seasonal and sub-seasonal time scales in different models and observational data sets using a common framework for a straightforward intercomparison. The initial phase of the project will document:
· the variability of the NAO and PNA
· how the NAO and PNA are associated with precipitation, 2m temperature and SST anomalies on a global scale
· their dependence on the mean climate, seasonal cycle and different phases of ENSO, tropical Atlantic variability, MJO and QBO forcings
Leads: Laura Ferranti (ECMWF); Adam Scaife, Met Office (UK)
WGSIP views on connecting research and operations communities
In order to further interactions between research and operations for the mutual benefit of both communities, WGSIP advocates the following.
1) Interoperability of data standards: NetCDF format with CF metadata conventions is now used universally in the climate modelling community (e.g. CMIP), and increasingly in the climate prediction research community, especially for seasonal and decadal forecasts. WGSIP advocates progress toward a NetCDF standard that could be applied across sub-seasonal to decadal time scales. Aspects of this standard that are emerging, for example in the data archives of the CHFP and the European SPECS project (Seasonal-to-decadal climate Prediction for the improvement of European Climate Services, http://www.specs-fp7.eu ), include
· the use of two time coordinate variables describing forecast time and lead time
· placing each ensemble member in a separate file, in contrast to an earlier CHFP convention under which all ensemble members were combined into one file 
· use of NetCDF4 which features lossless data compression, reducing file sizes by >50% for ocean data and ~90% for cryospheric variables

In order to advance interactions between research and operations it is important that tools enabling two-way mapping of this NetCDF standard with GRIB be developed. 

2) Use of the Earth System Grid Federation (ESGF): The ESGF is a distributed data and computation platform that provides convenient access to climate model data with capabilities such as sub-setting of data by means of the THREDDS and the OPeNDAP protocol, as well as data access and manipulation with software tools such as Python. In addition to serving long-term climate simulation data in support of CMIP5 and the Copernicus Climate Change Service for example, the ESGF is increasingly serving climate forecasting data, e.g. from the NMME (see below) and SPECS.  
3) Access to hindcast and forecast data for research purposes. An illustration of the stimulation of research that occurs when there is unfettered access to model hindcast and forecast data is provided by the North American Multi-Model Ensemble (NMME, http://www.cpc.ncep.noaa.gov/products/NMME/ ), which combines real time seasonal predictions from an ensemble of models (typically 6-8 models at a given time) from US and Canadian operational and research centers. The free availability of NMME data has resulted in a substantial and rapidly growing body of seasonal forecasting research, amounting already to 57 publications through 2015 according to http://www.nws.noaa.gov/ost/CTB/nmme_pub.htm.This body of research, in addition to advancing the science of seasonal prediction generally, has provided invaluable feedback to the modelling centers concerning aspects of the performance (both positive and negative) of their prediction systems. This feedback exceeds the capacity of individual centers to examine their own forecasts, and could be likened to the advantages offered by having many users scrutinizing open source software.
While the NMME offers open access to both its hindcasts and real time forecasts, and the latter are of great utility to forecast users, the burgeoning seasonal forecasting research facilitated by the NMME has been driven mainly by access to the hindcast data. However, the real time aspects of the NMME have undoubtedly heightened awareness of and interest in these datasets, and the availability of such data from many models in a common format has further amplified research interest. This suggests that comparable stimulation of research and consequent reciprocal benefits to the forecast producers might occur for other organizations, including the Lead Centre for Long-Range Forecast Multi-Model Ensemble, whose hindcast data (and ideally forecast data, delayed if necessary) are made available to the research community.
In addition to distributing its Phase-I hindcast and forecast datasets via the IRI Data Library http://iridl.ldeo.columbia.edu/SOURCES/.Models/.NMME/  and its Phase 2 archives via the ESGF https://www.earthsystemgrid.org/search.html?Project=NMME , the NMME has granted the WGSIP CHFP the right to redistribute its data.
