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Summary and purpose of document

This document gives an overview of EPS products for support to WMO regional demonstration projects at JMA.
Action Proposed

The meeting is invited to read the document and to open a discussion.
Annex(es):
- Annex A: List of availability of minimum required NWP products from JMA as a global centre for SWFDP-SeA.

- Annex B: List of the TIGGE products for support to SWFDP-SeA
1. Introduction

The Japan Meteorological Agency (JMA) has been developing and operating a suite of numerical weather prediction (NWP) systems including ensemble prediction systems (EPS) to support the activities for disaster prevention and mitigation and weather and climate services.

JMA contributes to the WMO/CBS Severe Weather Forecasting Demonstration Project (SWFDP).  JMA has supported a regional subproject in Southeast Asia (Regional Association II, RA II) in various aspects since the first kick-off workshop (Ha Noi, February 2010).  JMA hosted a meeting to develop a strategy for preparing an implementation plan for a SWFDP in Southeast Asia (SWFDP-SeA) in Tokyo in September 2010.  JMA also dispatched a trainer, Mr. Masakazu Higaki, to the SWFDP-SeA regional training workshop on severe weather forecasting and warning services, which was held in Hong Kong Observatory from 4th to 15th July in 2010.
JMA is also participating in a regional subproject in South Pacific Islands (RA V), Severe Weather Forecasting and Disaster risk reduction Demonstration Project (SWFDDP), both as a global centre and as a satellite centre.
2. NWP products
(a) SWFDP-SeA 
The first kick-off workshop concluded that the implementation of SWFDP-SeA would be technically feasible and would bring benefits in terms of enhancement of technical capacity in operational forecasting and advancement in weather service delivery to Member countries in the region, including Cambodia, Lao PDR, Thailand and Viet Nam.
Specifically, the proposed regional subproject should focus on the following severe weather events in order of decreasing priority and associated hazards such as flooding, landslides, high waves and swell:

i. tropical cyclone (both from the South China Sea and from the Bay of Bengal) track, intensity, structure changes and landfall process (wind and gust, rainfall and storm surge);

ii. heavy rain triggered by tropical cyclones, SW and NE monsoon, troughs and ITCZ migration, and orography;

iii. thunderstorms and hail associated with severe convection;

iv. cold conditions and frost;

v. extreme hot and dry conditions associated with föhn effect.
JMA operates a deterministic global model, the Global Spectral Model (GSM; TL959L60), four times a day from base times 00, 06, and 18 UTC with a forecast range of 84 hours and from base time 12UTC with a forecast range of 216 hours.  JMA also operates the One-week EPS once a day from base time 12UTC with a forecast range of nine days.  More detailed information on JMA NWP systems are available on the following webpage: http://www.jma.go.jp/jma/en/Activities/nwp.html

The complete list of the available products of GSM for SWFDP-SeA is found in Annex A.  The products of forecasts from 00 UTC and 12 UTC initials are available.  It is noted that the GSM products from 00 UTC initials are limited to 84-hour deterministic forecasts.  The GSM products from 12 UTC initials fully cover five-day forecast range essential for the operation of SWFDP-SeA.  The EPS products derived from the One-week EPS are provided from 12 UTC initials as the One-week runs once a day.

All products are provided in graphical format with both low and high resolutions on the dedicated web site of JMA for SWFDP: http://ddb.kishou.go.jp/swfdp/index.html.  Products of the latest seven days are available on the webpage.  This webpage is opened free from password-protection and will be also linked from the SWFDP-SeA webpage maintained by Regional Forecasting Support Centre (RFSC) Ha Noi.
(b) SWFDDP

A Pilot phase involving a group of 4 participating countries in 2009/10 (Samoa, Vanuatu, Solomon Islands, and Fiji) was completed on 31 October 2010.  It is followed by a full Demonstration phase in 2010/12 which includes the 4 Pilot phase NMHSs plus the following five NMHSs: Cook Islands, Niue, Kiribati, Tonga and Tuvalu.
In this phase, JMA has initiated its contribution to SWFDDP by providing the GSM products and MTSAT products through the same dedicated web site.  In addition, JMA has provided EPS products through the site since 31 May 2011.
3. GIFS-TIGGE products
(a) Collaboration between THORPEX GIFS-TIGGE project and SWFDP 
The SWFDP will provide an opportunity to demonstrate and realize the benefits of new forecasting research through collaboration with the THORPEX GIFS (Global Interactive Forecast System)-TIGGE (THORPEX Interactive Grand Global Ensemble) project. GIFS-TIGGE has been developing new products, particularly multi-model ensemble products, and aims to develop the new GIFS through the cascading products in support of the SWFDP. 
The joint session with the GIFS-TIGGE WG and the Steering Group of SWFDP (February 2010, Geneva) discussed the collaboration between two projects and reached the conclusion that the SWFDP regional projects could well serve as a trialling environment for promising outputs from GIFS, and the implementation of new products from TIGGE.
(b) North Western Pacific Tropical Cyclone Track Ensemble Forecast (NWP-TCTEF) Project
This five-year project started in 2009 as a joint project of WWRP and Tropical Cyclone Program (TCP) and one of WWRP Research and Development Project (RDP).  The objectives of the project are:

1) To explore and develop effective ways of obtaining and utilizing the track forecast data (TIGGE CXML data) from TIGGE data providers to improve medium range forecast of TC track forecast
2) To develop software for a real time multi-model tropical cyclone (TC) forecasting system from data transfer to verification
3) To evaluate the utility of multi-model forecasts of TC track predictions.
Meteorological Research Institute of JMA (MRI/JMA) provides TC track forecast and TC strike probability maps using the TIGGE CXML data under the NWP-TCTEF project.  The products are already available at the website (http://tparc.mri-jma.go.jp/cyclone/login.php) with password protection.  The users should request the ID and password in accordance with the instructions in the website.  The products are shown in Annex B.
(c) Genesis potential of high-impact weather
MRI/JMA has developed a website (http://tparc.mri-jma.go.jp/TIGGE/tigge_SWFDP.html) which displays risks of high-impact weather (e.g. heavy rainfall, extremely high/low temperature, and strong wind) using the TIGGE data from four global NWP centres (ECMWF, JMA, NCEP and UKMO). The genesis potential of high-impact weather is calculated by comparing ensemble members with climatological PDFs calculated from each of the four TIGGE models. The website is automatically updated every day and includes forecast up to 15 days ahead (See Annex B).
(d) Proposed usage and evaluation, and request
In the framework of SWFDP-SeA, it is recommended to use GIFS products of TC track in real-time operations since most of these products are available within 12 hours of the forecast run-time.  However, users are reminded that the GIFS products of severe weather potential are provided on the above referred Websites, delayed 48 hours from the run-time.  While forecasters could test these GIFS products in the post-event (post-mortem) evaluation, it is still desirable to reduce this delay to the production time required for supporting operational forecasting.  
	Annex A: List of availability of minimum required NWP Products from JMA as a global centre for SWFDP-SeA

	Deterministic Forecasts:
	Availability

	6-hourly out to 72 hours, then 12-hourly up to 144 hours
	CMA
	JMA
	KMA
	ECMWF

	Parameters:  wind (streamlines and speed/direction), temperature, geopotential height, humidity 

Levels:  sfc, 925mb, 850mb, 700mb, 500mb, 300mb, 200mb 

Purpose:  General forecasting parameters to gain a perspective on the overall atmosphere.  For determination of frontal system and pressure maxima locations.
	
	YES
	
	

	Parameter:  vorticity 

Level:  500mb, 300mb 

Purpose:  Determination of frontal and low pressure system locations.  Crucial in locating potential severe weather outbreak locations.  Can be used in determination of severe weather type
	
	YES
	
	

	Parameter:  vertical velocity 

Level: 850mb, 700mb, 300mb 

Purpose:  Determination of mesoscale patterns of rising and sinking air masses (convective updrafts)
	
	YES
	
	

	Parameter:  850mb wet bulb potential temperature 

Level:  850mb 

Purpose:  Frontal position diagnosis and change in airmass
	
	NO
	
	

	Parameters:  instantaneous and accumulated precipitation, minimum temperature, maximum temperature, sea level pressure, relative humidity 

Level: sfc 

Purpose:  General forecasting parameters
	
	YES except instantaneous precipitation
	
	

	Parameter:  1000-500mb thickness 

Level:  partial atmospheric column 

Purpose:  Freezing level determination and air mass distinguishing
	
	YES
	
	

	Parameter:  precipitable water

Level:  atmospheric column 

Purpose:  Determination of total liquid water in the atmosphere and thus potential rainfall
	
	YES
	
	

	Parameter:  convective available potential energy (CAPE), Theta-E

Level:  atmospheric column 

Purpose:  Amount of energy available in the atmosphere for storm production
	
	NO
	
	

	Parameter:  lifted index, K index, total totals index 

Level:  stability index Purpose:  

Pre-calculated indices to generalize severe weather potential
	
	YES
	
	

	Parameter:  convective inhibition (CIN) 

Level:  stability index 

Purpose:  Strength of force preventing convective initiation.  The amount of energy (frontal forcing or daytime heating) that is needed to begin convection.
	
	NO
	
	

	

	Ensemble Forecasts:
	Availability

	12-hourly out to 144 hours
	CMA
	JMA
	KMA
	ECMWF

	Probability of 6-hour accumulated precipitation exceeding 50mm and 100mm threshold value
	
	YES
	
	

	Probability of 24-hour accumulated precipitation exceeding 100mm threshold value
	
	YES
	
	

	Probability of 10-meter wind speed exceeding 20kt and 30kt threshold value
	
	YES
	
	

	Probability of significant wave height exceeding 2 m, 4 m and 6 m threshold value
	
	NO
	
	

	Probability of significant wave period exceeding 10 s and 15 s threshold value
	
	NO
	
	

	Ensemble Prediction System meteograms for specified locations
	
	YES
	
	

	Spaghetti diagrams for 500mb geopotential height 
	
	YES
	
	

	Thumbnails of probability of precipitation in excess of threshold of 50mm/6h at 6 hours intervals
	
	YES
	
	

	ECMWF Extreme Forecast Index for precipitation and wind
	
	NO
	
	

	Tropical cyclone occurrence and genesis probability maps
	
	NO
	
	

	Tropical cyclone strike probability maps
	
	NO
	
	

	Tropical cyclone forecast tracks from ensemble members, including ensemble mean, deterministic and control tracks
	
	NO
	
	

	Tropical Cyclone Lagrangian meteograms (ECMWF)
	
	NO
	
	

	

	

	Other REQUESTED Products:
	Availability

	
	CMA
	JMA
	KMA
	ECMWF

	SKEW-T logarithmic forecast plots for selected grid points based on NWP output (out to 144 hours, 12-hourly)
	
	No
	
	

	

	
	
	
	
	


Annex B: List of the TIGGE products for support to SWFDP-SeA
	Producer
	Products
	Provided through
	Frequency
	Content

	MRI/JMA
	TC track forecast and TC strike probability maps
	Website:

http://tparc.mri-jma.go.jp/cyclone/login.php
	4 times / day 
	Deterministic and ensemble TC track forecast by major global NWP centres.

	MRI/JMA
	Genesis potential of high-impact weather
	Website:

http://tparc.mri-jma.go.jp/TIGGE/tigge_SWFDP.html
	1 time / day
	Genesis potential such as heavy rainfall, extremely high/low temperature, and strong wind based on the ECMWF, JMA, NCEP and UKMO EPSs











