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Summary and purpose of document

This document is aimed at informing the Expert Team of the needs of real-time exchange of ensemble model products for operational purposes, highlighting two ongoing projects using multi-center grand ensemble products: 1) the North Western Pacific Tropical Cyclone Ensemble Forecast Project (NWP-TCEFP), a joint project by TCP and WWRP, 2) products of ensemble-based probabilities of the occurrence of extreme events for SWFDP, which have been proven to be useful.
Action Proposed  

The meeting is invited to start discussion to develop a mechanism to exchange ensemble model products among NWP centres on a real-time basis for operational use, noting the requests of the 66th session of the Executive Council, the 16th Session of the Commission for Atmospheric Sciences, and the 46th session of the Typhoon Committee as well as ongoing projects using ensemble forecast products.
Reference:
- 

Abridged Final Report of the 66th session of the Executive Council (Geneva, June 2014)
Abridged Final Report of the 16th session of the Commission for Atmospheric Sciences (Antalya, November 2013)
(Other references are listed in the end of this document.)

1. Requests of EC and CAS
1) General summary of the Abridged Final Report of the 66th session of the Executive Council

4.5.22 The Council was pleased to note that TIGGE ensemble forecasts for four SWFDP areas on the probability of occurrence of extreme weather events are now available at http://tparc.mri-jma.go.jp/TIGGE/tigge_swfdp.html. The Council encouraged Members to move forward to make the best use of achievements of TIGGE. The Council requested CAS and the Commission for Basic Systems (CBS) to develop mechanisms to make ensemble model products available on a real-time basis. This could be used for technology development in operational forecasting activities.
2) General summary of the Abridged Final Report of the 16th session of the Commission for Atmospheric Sciences
4.2.2.7 The Commission noted that RSMC Tokyo – Typhoon Centre was planning to provide guidance on tropical cyclone ensemble forecast over the North Western Pacific in real time to the ESCAP/WMO Members, based on the success of the NWP-TCEFP project, in order to further promote the operational use of such ensemble guidance. The Commission welcomed with appreciation this initiative of RSMC Tokyo – Typhoon Centre and encouraged timely and sustainable dissemination of forecasts of ensemble prediction systems by NMCs operating global ensemble prediction systems to support such initiative.
2. Ongoing projects using ensemble forecast products

1) North Western Pacific Tropical Cyclone Ensemble Forecast Project

The North Western Pacific Tropical Cyclone Ensemble Forecast Project (NWP-TCEFP) is a joint project by the World Meteorological Organization (WMO) Tropical Cyclone Programme (TCP) and the World Weather Research Programme (WWRP) with the aim to explore the utility of ensemble forecast products based on the Observing System Research and Predictability Experiment (THORPEX) Interactive Grand Global Ensemble (TIGGE) Cyclone XML (CXML) data and to promote such products for operational TC forecasting (Yamaguchi et al. 2014). The project has launched as a 5-year project in 2009, following a suggestion at the 42nd session of the Economic and Social Commission for Asia and the Pacific (ESCAP)/WMO Typhoon Committee (Singapore, 25-29 January 2010).  The Japan Meteorological Agency (JMA) is a leading centre of this project and has set out and maintained a password-protected website (http://tparc.mri-jma.go.jp/cyclone/login.php) to provide TC ensemble forecast products on a real-time basis. The products have been utilized by the ESCAP/WMO Typhoon Committee Members since the establishment of the website. Moreover they have been used by operational forecasters participating in the Severe Weather Forecasting Demonstration Project (SWFDP) in Southeast Asia. 

Ensembles from the China Meteorological Administration (CMA), the European Centre for Medium-Range Weather Forecasts (ECMWF), JMA, the Korea Meteorological Administration (KMA), the Meteorological Service of Canada (MSC), the National Centers for Environmental Prediction (NCEP), the Shanghai Typhoon Institute (STI) and the United Kingdom Met Office (UKMO) are used in this project. Data from all centres except for STI are available as of September 2014 and a maximum ensemble size can reach 208 for one initial time. Ensemble products on TC tracks, including deterministic and ensemble TC track forecasts as well as TC strike probability maps, are produced for named TCs over the North Western Pacific basin with a forecast length up to 4 days. Yamaguchi et al. (2012) investigated the relative benefits of a multi-centre grand ensemble with respect to a single-model ensemble for TC track prediction in the North Western Pacific. One of the major findings is that there are forecast cases where all or many of the ensembles simultaneously predict the small or large ensemble spread in TC tracks. This indicates that multi-model ensemble products provide forecasters with additional information on forecast certainty or uncertainty and thus increase the level of confidence in the forecasts.
In order to investigate the utility of the products provided through the NWP-TCEFP website, questionnaire surveys were conducted by the WMO TCP/WWRP and also by the GlFS-TIGGE Working Group, respectively. The responses confirmed that the ESCAP/WMO Typhoon Committee Members have constantly accessed the website and recognized the usefulness of the ensemble products available on the website. The surveys also identified the Members’ requests for more timely and sustainable provision of such ensemble guidance and the needs for training. For the future possible improvements of the website, the survey results confirmed that there was a lot of interest in forecasting strong winds and heavy precipitation, which requires some modification of the CXML data. 

Also, following the above outcomes of NWP-TCEFP and toward further betterment of typhoon forecasts in the western North Pacific region, the 16th Session of WMO’s Commission for Atmospheric Sciences held in November, 2013 encouraged timely and sustainable dissemination of forecasts of ensemble prediction systems by national meteorological centres operating global ensemble prediction systems, in order to support the initiative of RSMC Tokyo for further promoting the operational use of such ensemble guidance over the North Western Pacific in real time by the Typhoon Committee Members. In addition, the Typhoon Committee at its 46th session held in February, 2014 in Thailand stipulated in its Strategic Plan 2012-2015 the responsibility of RSMC Tokyo to further promote operational use of tropical cyclone ensemble products by Members, and requested RSMC Tokyo to explore possible ways to enhance its ensemble products and report to the 47 th session of the Committee to be held in early 2015.
2) Products of ensemble-based probabilities of the occurrence of extreme events
The Meteorological Research Institute, JMA is supporting SWFDP through providing ensemble products on severe weather events such as heavy precipitation and warm temperature based on the TIGGE data set (http://tparc.mri-jma.go.jp/TIGGE/tigge_SWFDP.html), in addition to ensemble products on tropical cyclone tracks under the NWP-TCEFP (http://tparc.mri-jma.go.jp/cyclone/login.php).
Real-time product service has been provided by the UK Met Office (Swinbank et al. 2014) in collaboration with JMA, as from July 2014 and is used by participating Members of SWFDP through each portal website. The service has started for Southwest Pacific region initially and is planned to be expanded for other project regions in future. The UK Met Office and JMA take the initiative for this real-time provision of the products with a great contribution by Dr. Matsueda at Tsukuba University.
3. Future possibilities
1) Tropical cyclogenesis prediction over the North Western Pacific
In line with the Annual Operating Plan (AOP) of the Working Group on Meteorology (WGM) of the ESCAP/WMO Typhoon Committee for 2013, the NWP-TCEFP performed evaluation of tropical cyclogenesis prediction over the North Western Pacific on medium-range timescales (e.g., Yamaguchi 2013 and Yamaguchi 2014). The NWP-TCEFP has been extended to 2015, at the 16th session of the Commission for Atmospheric Sciences (CAS)/WMO (Turkey, 20-26 November 2013), for the investigation of tropical cyclogenesis prediction over the North Western Pacific on medium-range timescales. Although the performance of TC forecasts has been studied well, the verification samples are usually limited to forecast cases where TCs exist at the initial times. TC genesis and subsequent track forecasts are important from a perspective of early warnings. Such forecasts would be particularly important for countries located in the lower latitudes.
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