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Summary and purpose of document

This document provides information on the current status of developing a cross disciplinary strategy for the provision of seamless, multi hazard, impact based services. It describes the fundamental contribution of NWP in ensuring users have access to the most relevant and accurate impact based forecasting and warning services. It also invites ET-OWFPS to consider its role in the future development of impact based related forecasting services, its role in supporting demonstration project initiatives such as CIFDP and SWFDP and the groups engagement with TT-IMPACTS.
Action Proposed  

The meeting is invited to review the progress in developing a strategy to deliver a seamless, multi hazard, impact based services and is invited to comment on the implications for the GDPFS and its engagement with the recently formed Expert Team on Impact of Multi-hazard Prediction And Communication Task Team; TT-IMPACT. In addition, the meeting is also invited to examine the proposal of inviting a member from OPAG/DPFS to participate at future TT-IMPACT meetings. 
Annexes
- Annex A: Background Information

- Annex B: TT IMPACTS Terms of Reference
Use of NWP for impact based forecasting and risk based warnings
Progress to date on the activities stated in the work programme pertinent to the theme of impact based forecasting
1.1 The WMO Guidelines on Multi-Hazard, Impact-based forecast and warnings services (MHIFWS) using a multi-disciplinary approach within the framework of a Multi-Hazard Early Warning System described the role of NWP in ensuring users have access to the most relevant and accurate risk management services, including impact based forecasting. 
1.2 It was noted that NWP resolution continues to improve and provide much improved estimation of surface weather details from both global and regional models. Ensemble Predictions Systems (EPS) are becoming a fully integrated part of the NWP systems to provide a complete picture of the forecast including estimates of the forecast uncertainty/confidence, and are essential to estimate the risks of extreme events in support of hazard risk management and impact-based forecasts and warnings. Regional NWP and EPS are focusing increasingly on convection-permitting resolutions – these offer greatly enhanced capability for resolving extreme and high impact weather, especially involving convection. 
1.3 At the meeting of the Commission for basic systems ET-OWFPS on 22-24 October 2014, it was proposed that TT-IMPACT considers the development of a mechanism for rolling review of user requirements to identify components of prediction systems, which are sensitive to quality of specific products for the impact-based forecast and risk-based warnings.  Scientific and technical development of the prediction system will become more user-driven to meet requirements of users, including the socio-economic needs against an ever increasing opportunity to exploit improvements in NWP and EPS.
1.4 Furthermore, the report of the CBS Session (para 4.3(1).7) noted that “The Commission requested the OPAG/PWS and the PWS Programme to work closely and in alignment with the other DRR and capacity development - related activities to assist Members with implementing impact-based forecasting and warning services through training workshops, and, where possible, pilot projects. The workshops will introduce the new concept of Impact-based Forecasts and Risk-based Warnings to increase the awareness of the value of the weather information and gain more appropriate response to the information directly to users. Effective communication is critical and requires a deep integration and common understanding between service providers and users and decision-makers, and a flexibility of response to meet the dynamically evolving needs and vulnerabilities of users
Future development needs and next steps
1.5 In response to the request of members, the OPAG/PWS proposed to establish a new Task Team on Impact-based Forecasting: TT-IMPACT. The purpose of this Task Team will be to promote and advance the implementation of the Multi-Hazard Impact-based Forecast and Warnings Services initiative. The Expert Team aims to bring together expertise from a wide range of disciplines (such as research, observation, GIS, social and behavioural science, hydrology, marine, communication, PWS, DPFS, DRR, media (emphasis on social media), emergency management, development agencies).
1.6 At the meeting of the Commission for basic systems TT-IMPACT, 16-18 February 2015, it was acknowledged that there is a need to strengthen guidelines dealing with uncertainty in order to bring out facts such as: the importance of ensemble forecasting in providing information on model forecast capability, thus increasing the usage of the forecast; the uncertainty emanating from translating hazard to impact, which may increase or decrease uncertainty for a decision; how uncertainty varies with each level of likely hazard impact: a low level of uncertainty in a hazard can lead to a huge uncertainty in impact; and to discuss the uncertainty inherent in the risk matrix. To this end ET-OWFPS is invited to explore the use of next generation ensembles (e.g. hourly updated, high resolution ensembles) to better aid, impact based decision making
1.7 Furthermore, ET-OWFPS are requested to explore the utilization of state-of-the-art nowcasting techniques for severe weather monitoring and forecasting to support impact based forecasting (Very Short Range Forecasting) and the development of enhanced monitoring and real-time verification and impact evaluation tools (surface verification). These tools should be designed to exploit an array of traditional and novel observational data sets, both of which will become a critical element of a future impact based forecasting and warning system.  
1.8 There are a myriad of technological challenges in dealing with big data in a meteorological context, but how best to utilise big data for improved services will become an increasingly important topic as we develop more sophisticated impact based related services. These considerations might include the visualisation systems which are necessary if a forecaster is to make sense of the vast amounts of information now available; the optimum use of probabilistic information coming from Ensemble Prediction Systems; the evolving role of the meteorologist who has to deal with  increasing amounts of information and mould it into improved products and services; and the degree to which the public should be exposed to this world of complexity or, alternatively, shielded from it. While the technologies and the data volumes are changing rapidly, the essentials of good communication do not change; the challenge is to employ these essentials in an optimal manner within the evolving informational landscape. ET-OWFPS are asked to discuss the role of big data and its utilisation in the development of impact based forecasting and warning service capabilities. 
1.9 While noting that there is a number of demonstration projects underway in various technical commissions (SWFDP (CBS), CIFDP (JCOMM), HIWeather (CAS)), the Commission also acknowledged the lack of a plan for the integration of these initiatives into an operational component so to enhance service delivery following a successful demonstration of capability. The Commission, therefore, requested its OPAG to work with other technical commissions and expert teams to develop a plan and procedures for the integration and operationalization of successful demonstration projects
1.10 The SWFDP has the potential to provide primary support to impact-based forecasting in all the regions where the Project has been or is in the process of being implemented. The role of the Regional Specialized Meteorological Centres (RSMCs), which are involved in SWFDP, will need to be enhanced with a view to supporting development of NMHSs towards providing impact-based services. While noting that SWFDP uses a regional approach and impact-based forecasting is better addressed at the national level, the SWFDP Steering Group, which was held at Geneva 14-18 March 2016, agreed that it would be important for the strategy for SWFDP to support the development of impact-based forecasting and risk-based warnings in order to remain relevant and support the wider WMO goals. However, there had been considerable concern that if the scope was allowed to grow then the projects would become too complex and in particular too demanding for the Regional Centres to support, undermining the success of the whole project. Further discussions will be required in order to clarify the role of SWFDP in the provision of impact based forecasting and warning services, and in the context of ET-OWFPS, how best can the group support this initiative.  
1.11 The Flash Flood Guidance System (FFGS) provides operational forecasters and disaster management agencies with real-time informational guidance products pertaining to the threat of small-scale flash flooding throughout a specified region. The FFGS could form part of the tool set required to deliver impact based forecasting and warning services. This would particularly involve convection-permitting forecast data and use of WMS map layer. Moreover, tools and processes developed from the WMO CIFDP (which is a joint initiative between the Joint WMO-IOC Technical Commission for Oceanography and Marine Meteorology (JCOMM) and the WMO Commission for Hydrology (CHy) could also assist the provision of impact based forecasting services.
1.12 Impact-based forecasts require information on hazard, exposure, and vulnerability. Exposure data could come from for example, OpenStreetMap. OpenStreeMap is an open data mapping tool built by a community of mappers that contribute and maintain data about roads, trails, cafés, railway stations, and much more, all over the world. It emphasizes promoting local knowledge. OpenStreetMap and three open source software tools, GeoNode, QGIS, and InaSAFE, could form the basis for combining forecasts with exposure and vulnerability data to support the development of impact-based forecasts. Providing appropriate tools and processes in order to combine forecastsw with exposure and vulnerability data (in a rigorous manner) involves assimilating a lot of information from non-meteorological sources and modelling appropriately, and also matching the modelling exercise with both the meteorological inputs (from the NWP community) and the user-focused outputs. In effect we are “creating” a whole new field of work. It is therefore not surprising that it’s not obvious where responsibility for this should lie. If the responsibility is too close to the NWP community it might produce solutions that are rigorous but not well-connected to the users. If the responsibility is too close to the forecasting side it should be better focused on the users but at the expense of losing some modelling rigour. This aspect of future modelling should be considered in the context of reviewing existing, and developing future ET-OWFPS actions and prioritise. 
ET-OWFPS is requested to consider its role and its participation with TT-IMPACT so that it is able to achieve its outcome of ensuring the most effective use of NWP in the production of impact based forecasting and risk based warnings. 

1.13 Annex A
Background Information
1 At the extraordinary session of the Commission for Basic Systems (CBS-Ext.(2014), Asunción, Paraguay, September 2014), the Commission requested the Open Programme Area Group on Public Weather Services (OPAG/PWS) and the PWS Programme to work closely and assist Members with implementing impact-based forecasting and warning services through training workshops, and, where possible, pilot projects. In response to this request, the OPAG/PWS established the “CBS Impact of Multi-hazard Prediction and Communication Task Team (TT-IMPACT)”, a Task Team on Impact-based Forecasting, whose purpose was to promote and advance the development and implementation of Multi-hazard Impact-based Forecast and Warning Services by National Meteorological and Hydrological Services (NMHSs) and key partner agencies. This Task Team held its first meeting at the WMO headquarters in Geneva, Switzerland, from 16 to 18 February 2015. 

2 The TT-IMPACT meeting comprised representatives from a cross-section of stakeholders in impact-based warning service delivery including NMHSs, the health sector, The Global Facility for Disaster Reduction and Recovery (GFDRR)/The World Bank Group, humanitarian agencies (the United Nations Office for the Coordination of Humanitarian Affairs (OCHA)), private consulting service providers, social sciences and communication. 
3 Among the main outcomes of the meeting was the emphasis on a pragmatic approach toward promoting impact-based forecast and warning service delivery in NMHSs. This approach would be characterized by practical implementation activities such as region- or country-specific pilot projects that would be scalable to other countries and regions, one of which was held at Myanmar.
4 At the invitation of the Government of Myanmar and Department of Meteorology and Hydrology (DMH), WMO in collaboration with the World Bank Group/GFDRR convened a Stakeholder Workshop in the Capital Nay Pyi Taw (28-30 September) to provide guidance and assistance to DMH and national Stakeholders on the design of a pilot project on impact-based forecasting for Myanmar

5 A main goal of the workshop was to help stakeholders develop individual (a) hazard matrices for those hazards that impacted their particular sector and to separate those into primary, secondary and tertiary hazard, (b) impact matrices to show the impact of a hazard on their particular sector and classify it in terms of the severity of the impact, and (c) mitigation advice matrices for each hazard. This exercise occupied the main duration of the workshop and its attention and was a clear first step as to how to proceed with thinking about cascading consequences of hazards into impacts. These matrices are considered as a major outcome of the workshop

6 Based on the outcome of the analysis of the matrices produced at the workshop and discussions on the requirements for next steps, a follow-up plan for the actions to be taken as well as timelines was developed by WMO and GFDRR. The Action Plan was supported and endorsed by DMH and stakeholders. 
7 TT-IMPACT also recognized that in implementing the impact-based forecasting, it would be important to apply guidance provided through “The WMO Strategy for Service Delivery and its Implementation Plan” as the Strategy contains tools that could guide the practical implementation of impact-based forecasting. 
Annex B
Proposal for the establishment of the 

ET-IMPACT (Impact of Multi-hazard Prediction And Communication Task Team)

1. Building on the WMO Guidelines on Multi-hazard Impact-Based Forecast and Warning Services (WMO No. 1150), develop an implementation strategy which describes next actionable steps and evolution.

2. Develop and maintain an expert resource to facilitate activities and projects in the area of Impact-Based Forecasting, including representatives from the social sciences.

3. Create a network of champions, ambassadors, and change agents within NMHSs, their partners, and users to support and promote Impact-Based Forecasting. 

4. Actively promote Impact-Based Forecasting by sharing best practices through symposiums, journal papers and communication outlets.

5. Provide NMHSs with guidance on how to standardize Impact-Based Forecasting messaging protocols and formats (e.g. colour-coding, language, icons etc.). 

6. Working with Technical Commissions, Regional Associations, and ET/SPII within the OPAG/PWSD, establish user requirements for service improvements through science and technological innovation.

7. Evolve current methodologies for verification and evaluation to incorporate a focus on Socio-Economic Benefits.

__________
