
Input for the ET-OPSLS (CBS/CCl Expert Team on Operational Prediction from Sub-seasonal to Longer time-scale) on application areas under development related to the S2S project, and operational needs
Decisions in a range of sectors are made in the two-week to a season time range, and there is strong potential demand for S2S forecast products, provided they can be shown to have skill and can be sufficiently tailored to user decision making contexts. The WWRP -WCRP Joint S2S project database hosted at ECMWF and CMA has only recently become available and S2S applications research is still in its infancy. Nonetheless, several S2S sub-projects are engaging in promoting this research. 
S2S Sub-project Application-oriented activities
The Verification and Products sub-project is coordinating the development of new S2S forecast products derived from EPS forecast ensembles, including forecast calibration, verification, and identification of products oriented toward user decisions based on the experience of research and operational centers participating in the S2S project. 
In collaboration with the CLIVAR/GEWEX Monsoons Panel, the S2S Monsoons sub-project is coordinating (1) development of a set of societally and scientifically relevant intraseasonal forecast products/metrics (including monsoon onset/cessation date) that are applicable to all of the major monsoon systems and which can be maintained and monitored with operational real time forecast systems, and (2) provision of some demonstration forecast products that can be produced in real time at NMSs. 
The Africa sub-project has targeted (1) assessing the performance of forecasts for 5-40 days ahead using the S2S forecast archive over Africa, with focus on daily weather characteristics including rain-day frequency, heavy rainfall events, dry spells and monsoon onset/cessation dates, with relevance to agriculture, water resources and public health, and (2) developing metrics for measuring the success of forecasts in ways that are useful to farmers and other stakeholder communities.
The Extremes sub-project is coordinating several ongoing studies relevant to applications, using the S2S database, including predictability of tropical storms, heat waves and cold waves over Europe, prediction of California drought index and drought forecasting over Europe, as well as use of an Extreme Forecast Index in S2S models. Tropical cyclone (TC) strike probability maps are being generated from S2S reforecasts for the Philippines, and their potential explored in a WFP forecast-based financing project. An activity is underway to connect S2S researchers with the humanitarian aid and disaster risk reduction community through the BRACED (Building Resilience and Adaptation to Climate Extremes and Disasters) initiative in the African Sahel and South and SE Asia.
Some operational centres are already engaged in application-oriented activities. The Australian Bureau of Meteorology has developed a large suite of experimental forecast products for predicting extreme heat on sub-seasonal to seasonal timescales, including heatwave warnings and hot day frequencies. The products were developed in response to demand from the agricultural sector to help farmers better manage climate variability for their strategic and tactical decision making, such as adjusting canopy management to increase shading, managing irrigation, timing hazard reduction burning, timing fodder production, and scheduling planting, fertilizer application and harvesting. These experimental products are now being trialed by users. The demand for these products has extended beyond agriculture, with particular interest from emergency management and retail. For example, a large Australian retail chain is currently trialing the sub-seasonal heatwave forecasts to optimise inventory management and maximise sales opportunities of cooling appliances. 
Water management is an other important application area to be further explored using sub-seasonal to seasonal prediction data. Traditional methods can be complemented with probabilistic products within the range of long-range forecast to monthly forecast. SASCOF could be an ideal place to promote case-studies in this area.
Linkages between S2S and coordinated WMO operational activities

The ET-OPSLS is performing through its Task Team 3 a pilot operational activity on subseasonal prediction. This consists in the development and use of a) multi-model ensemble products from a selected number of S2S project participating modeling centres, and b) standard procedures for verification. This activity, coordinated by the WMO Lead Centre for Long Range Forecast Multi-Model Ensemble (LC-LRFMME), is in close collaboration with the WWRP/WCRP Sub-seasonal to Seasonal (S2S) project. The S2S project in collaboration with WMO is therefore bridging research and operation activities to drive science and technology forward for producing better weather/climate information for a number of application sectors. The pilot products developed by LC-LRFMME with guidance of S2S and ET-OPSLS are likely to provide relevant subseasonal prediction information for various application areas. 
Challenges
Many barriers hinder the use of S2S forecasts in applications, including the absence of user-oriented products. It is increasingly recognized that the research to develop these products needs to be done in partnership between physical scientists, social scientists, forecasters, and stakeholder intermediaries. Key OPSLS-related challenges include the availability of S2S forecasts in real time and in data formats that are accessible to user communities. While the S2S data base is invaluable for developing prototype products, they are unlikely to be adopted by stakeholders unless the prototypes can be tested using forecasts issued in real-time (without the 3-week delay in the S2S database). It will be critical to coordinate the research with the activities of the WMO Lead Centre, NMSs and RCCs to develop the forecast products and to issue and disseminate them effectively in real time. 

