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Summary and purpose of document

This document describes GIFS-TIGGE products of tropical cyclones and severe weather events for Severe Weather Forecasting Demonstration Project (SWFDP).
Action Proposed
The meeting is invited to review the current status and the future plan on GIFS-TIGGE products for SWFDP and discuss our proposal to provide them to SWFDP in Southeast Asia.
1. Introduction
1.1 Brief Overview of GIFS-TIGGE

1.1.1 The International Grand Global Ensemble (TIGGE) was established as a key component of The Observing System Research and Predictability Experiment (THORPEX), a 10-year international research and development programme to accelerate improvements in the accuracy of one-day to two-week high impact weather forecasts for the benefit of society, the economy and the environment. Under the TIGGE, global ensemble forecast data from ten Numerical Weather Prediction (NWP) centres has been made available for scientific research since October 2006. Although the decade-long THORPEX programme finishes at the end of 2014, TIGGE will continue for a further 5 years, when its future will be reviewed.
1.1.2 The TIGGE provides the basis for the development of a future Global Interactive Forecast System (GIFS). GIFS aims to improve the probabilistic early warnings of severe weather based on TIGGE research and other strands of the THORPEX programme (Swinbank et al. 2014).

2 GIFS-TIGGE Products for SWFDP-SeA
2.1 Tropical cyclone
2.1.1 The North Western Pacific Tropical Cyclone Ensemble Forecast Project (NWP-TCEFP, Yamaguchi et al. 2014) 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 TIGGE Cyclone XML (CXML) data and to promote such products for operational TC forecasting. The project has launched 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 Meteorological Research Institute, Japan Meteorological Agency (MRI/JMA) is a leading center 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 the products are available for operational forecasters participating in the SWFDP in Southeast Asia (http://www.wis-jma.go.jp/swfdp/ra2_swfdp_sea_tigge.html).
2.1.2 The relative benefits of a multi-center grand ensemble, a combination of multiple ensembles, have been demonstrated by Yamaguchi et al. (2012 and 2015) for TC track and genesis forecasting, respectively.

2.1.3 RSMC Tokyo - Typhoon Centre plans to provide TC ensemble guidance over the North Western Pacific in real time to the ESCAP/WMO Members, following the success of the NWP-TCEFP, in order to further promote the operational use of such ensemble guidance (see a report from RSMC Tokyo (agenda item 5.2) for more details). 
2.2 Ensemble products for severe weather events
2.2.1 MRI/JMA has operated a website (http://tparc.mri-jma.go.jp/TIGGE/tigge_SWFDP.html) which displays risks of severe weather events (e.g. heavy rainfall, extreme high/low temperature, and strong wind) using the TIGGE data from 4 NWP centres (ECMWF, JMA, NCEP and UKMO) under a collaboration with University of Tsukuba. The forecast probability of the occurrence of severe weather events is defined based on each NWP model's climatological probabilistic density function (Matsueda and Nakazawa 2014). The website is automatically updated every day and includes forecasts up to 15 days ahead. A brief description of the products is also available on the website.
2.2.2 The TIGGE data used to produce the ensemble products for severe weather events are available approximately 2 days after the initial time of the forecasts. A questionnaire survey conducted by the THORPEX GIFS-TIGGE Working Group in 2012 confirmed the usefulness of the products on the MRI/JMA website above, but also identified an issue that the time delay limits the use of such products for operational forecasting. To address this, JMA and the Met Office in the UK work together so that the products can be used in real-time for SWFDP. As a first step, images showing 5-day forecasts of the risks of heavy rain and strong wind are provided to the South Pacific (SWFDDP) region (www.swfddp.metservice.com). We will extend this real-time provision of ensemble products for severe weather events to Southern Africa and Southeast Asia.
2.3 
The GIFS-TIGGE products available at the MRI/JMA website are summarized in Annex A. Please contact Munehiko Yamaguchi (email: myamagu@mri-jma.go.jp) of the MRI-JMA when you have any questions and/or suggestions on the GIFS-TIGGE activities at the MRI/JMA.

Annex A: List of GIFS-TIGGE Products 
A.1 Products via website
The MRI/JMA provides TC track forecast guidance through http://tparc.mri-jma.go.jp/cyclone/login.php and plots for severe weather events through http://tparc.mri-jma.go.jp/TIGGE/tigge_SWFDP.html.
	Products
	Provided through
	Frequency
	Content

	TC track forecast
	Website
	4 times / day 
	Deterministic and ensemble TC track forecast by major NWP centres.

	Ensemble products for severe weather events
	Website
	1 time / day
	Forecast probability of the occurrence of severe weather events such as heavy rainfall, extremely high/low temperature, and strong wind based on the ECMWF, JMA, NCEP and UKMO EPSs 
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