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Summary and purpose of document

This document describes the overview of the JMA’s NWP systems and its contribution to SWFDP in Southeast Asia.
Action Proposed

The meeting is invited to review this document and make comments/feedbacks/requests to JMA on its contribution to SWFDP in Southeast Asia.
Annex:
- Annex A: Availability of Minimum Required NWP Products from Global Centers
1. Introduction

1.1 The Japan Meteorological Agency (JMA) is a national meteorological service in Japan. JMA monitors the earth’s environment and forecasts natural phenomena related to the atmosphere, the oceans and the earth. JMA is the sole national authority responsible for issuing weather/tsunami warnings and advisories, and plays a vital role in natural disaster mitigation and prevention activities in the country.
1.2 JMA devotes consistent efforts to international cooperation, and engages in cooperative activities with many National Meteorological and Hydrological Services (NMHSs) and international organizations. JMA is an active member of WMO and has been serving as a Regional Specialized Meteorological Center (RSMC) for both general purpose activities and specialized activities such as typhoon forecasting. In addition, JMA has been designated as a World Meteorological Center (WMC) since May 2017.
1.3 JMA supports the WMO Severe Weather Forecasting Demonstration Project (SWFDP). JMA has supported the regional subproject in Southeast Asia (RA II and RA V) in various aspects since the first kick-off workshop (Ha Noi, Feb. 2010). JMA also participates in regional subprojects in South Pacific Islands (RA V, Severe Weather Forecasting and Disaster risk reduction Demonstration Project (SWFDDP)), and in the Bay of Bengal and Central Asia (RA II).
2. JMA’s contributions to SWFDP in Southeast Asia

2.1 Activities
2.1.1 JMA participates in SWFDP in Southeast Asia (SWFDP-SeA) as a global center, as a regional center (RSMC-Tokyo) and as a satellite center (Meteorological Satellite Centre). JMA also provides additional products available from its other international services (see below).
2.1.2 JMA supported past training workshops by sending lecturers. JMA dispatched two lecturers to the SWFDP-SeA and SWFDP-BoB joint training workshop (Macao, China, 8 – 19 April 2013), two lecturers to the SWFDP-SeA training workshop (Manila, the Philippines, 2 -7 June 2014), and three lecturers to the SWFDP-SeA and SWFDP-BoB joint training workshop (Bangkok, Thailand, 14-25 September 2015).
2.2 Products and dedicated website
2.2.1 JMA provides SWFDP with NWP products of its three operational models: 1) the Global Spectral Model (GSM), with resolution of TL959L100, run four times a day (at 00, 06, and 18UTC up to 84 hours and at 12UTC up to 264 hours), 2) the Global Ensemble Prediction System (GEPS), run twice a day at 00 and 12UTC up to 11 days and 3) the Wave Ensemble System (WENS), run once a day (at 12UTC up to 11 days). The products of WENS have been provided since September 2017 (see below).
2.2.2 More details on the NWP systems are available on the following website: http://www.jma.go.jp/jma/en/Activities/nwp.html.
2.2.3 All the products are provided in graphical format on the dedicated website of JMA for SWFDP: http://www.wis-jma.go.jp/swfdp/index.html. Products of the latest 7 days are available on the website. The complete list of the products is attached in ANNEX A.
2.2.4 JMA upgraded the GSM in March 2016 and May 2017 with a revision of its parameterization schemes (such as land/sea surfaces, deep convection, cloud, radiation). The improvement reduces tropical cyclone (TC) track forecast error over the western North Pacific. In addition, the changes lead to overall improvement in forecasts of elements such as moisture in the mid-troposphere.

2.2.5 JMA upgraded the operational global EPS in January 2017 with a revision of its physical processes, a greater number of vertical layers (increased from 60 to 100), and a change in the top-level pressure from 0.1 to 0.01 hPa, along with a revision of the initial perturbation production method via the introduction of a Local Ensemble Transform Kalman Filter (LETKF) and perturbations to sea surface temperature. The changes lead to a positive impact on TC track forecasts over the western North Pacific. 
2.2.6 JMA began providing products of the Wave Ensemble System (WENS), which covers most of the globe and has a 1.25-degree grid resolution, on 28 September 2017. The products include information on ensemble mean/3rd quartile/maximum wave heights, probability of wave heights exceeding 2, 3, 4, 5 and 6 m, and ensemble spread. Boxplot data and information on the probability of wave heights exceeding the above values at specific stations are also available. In addition, JMA provides the gridded data of the (deterministic) Global Wave Model (GWM) (see below).
3. Other  JMA international services for NMHSs
3.1 JMA provides various international services to NMHSs in RA-II as a RSMC. In this section, some of them that are usable and useful for SWFDP-SeA are introduced. The services provided by RSMC Tokyo – Typhoon Centre are reported in agenda item 4.2. 

3.2 JMA operates a website under the WMO Information System (WIS) project. The gridded data of GSM with standard resolution (1.25 degree) are open to the public on the website. Those of GWM are available with password. The address is http://www.wis-jma.go.jp/cms/. .
3.3 JMA High-Resolution GSM Data Service

3.3.1 JMA has provided the high-resolution gridded data of GSM in GRIB format to NMHSs as one of RSMC data services since December 2008.  The horizontal resolution of the data is 0.25 degree grid interval at the surface level and 0.5 degree at pressure levels.
3.3.2 The high resolution GSM data are expected to be used for more detailed weather forecasting and/or as inputs initial and/or boundary data for regional models. Access to the data needs registration.
3.3.3 The Detail information on this service is available from the following website: http://www.wis-jma.go.jp/cms/gsm/
3.4 JMA provides meteograms at 340 cities in 21 RA-II members twice daily via the Internet. This is implemented under the RA-II Project on the Provision of City-Specific Numerical Weather Prediciton Products to Developing Countries. The contact to us is made through Hong Kong Observatory, that is a coordinator of this project.
3.5 JMA Pilot Project on EPS Products
3.5.1 JMA has been providing its pilot project service of EPS guidance products, aiming at improving the EPS and increasing the availability of its products, to WMO Members since May 2006.  For this purpose, JMA operates a website: http://eps.kishou.go.jp/EPSMRFA/.
3.5.2 The service includes the probability map of 24-hour accumulated precipitation, spaghetti diagrams for 500hPa geopotential height, and time-series point guidance (EPSgram) for major cities in Asia.
3.5.3 Feedback, especially on comparison of EPS products with local observation and actual weather, can be also sent to eps-admin[at]naps.kishou.go.jp
3.6 JMA is a Lead Centre on Verification of EPS and operates its website. The accuracy of the EPS products of worldwide NWP centers including JMA are reported on this website. The address of the web site is http://epsv.kishou.go.jp/EPSv/.
	ANNEX A: Availability of Minimum Required NWP Products from Global Centers

	For the SWFDP in Southeast Asia (product list from SWFDP RAV subproject for discussion)

Note that tbd means: to be determined

	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
	
	YES
	
	

	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
	
	

	

	
	
	
	
	


