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Summary and purpose of document

The paper gives an overview of operational EPSs and its products at Japan Meteorological Agency.
Action Proposed  

The meeting is invited to… 

1. Introduction
The Japan Meteorological Agency (JMA) launched its operational ensemble prediction systems (EPSs) for one-month forecasting, one-week forecasting, seasonal forecasting, and tropical cyclone (TC) track forecasting in March of 1996, 2001, 2003, and 2008, respectively.
At present, 11, 51, 50, and 31 initial conditions are integrated by using a low-resolution version of the JMA global NWP model for producing an ensemble of 132-hour forecasts in the Typhoon EPS, 9-day forecasts in the One-week EPS, 34-day forecasts in the One-month EPS, and 120-day (210-day fifth a year) forecasts in the seasonal EPS, respectively.

2. One-week EPS and Typhoon EPS

JMA has operated the One-week EPS once a day up to nine days ahead. When the following conditions are satisfied, JMA operates the Typhoon EPS four times a day at most with a forecast range of 132 hours.
· TCs of TS/STS/TY intensity exist in the responsibility area of RSMC Tokyo – Typhoon Center (0°-60°N, 100°E-180°).

· TCs of TS/STS/TY intensity are expected to move into the area within the next 24 hours
The specifications of both EPSs are shown in Table 1.  Initial perturbations are generated by Singular Vectors (SVs) method (Buizza and Palmer, 1995).  A tangent linear and adjoint model used for the SV calculation are the same as those used in the four dimensional variational data assimilation of the JMA global NWP system.  The moist total energy norm (Ehrendorfer, 1999) is employed for the metrics of perturbation growth. 
3. Development

The One-week EPS has a problem that the ensemble spread in summer is notably smaller than the root mean square error of the ensemble mean forecast later in the medium range.  Therefore, the JMA planned introduction of stochastic physics to treat the effect of model uncertainties (R. Buizza 1999).  In this technique, a random perturbation is added to physical tendencies at every time-step.
Table 1:  Specifications of One-week EPS and Typhoon EPS at JMA
	
	One-week EPS
	Typhoon EPS

	Integration
	Ensemble size
	51 including one unperturbed forecast
	11 including one unperturbed forecast

	
	Initial time
	12 UTC
	00, 06, 12 and 18UTC

	
	Forecast range
	216 hours
	132 hours

	EPS model
	Horizontal resolution and grid size
	Spectral triangular truncation 319 with linear grid (TL319), Reduced Gaussian grid system, roughly 0.5625x0.5625 degree in latitude and longitude

	
	Vertical resolution (model top)
	60 levels (0.1 hPa)

	
	Time step
	1200 seconds

	
	Unperturbed initial condition
	Truncated atmospheric analysis fields and interpolated land-sea analysis fields of global high-resolution NWP system

	Perturbation generator : Singular Vector method
	Resolution
	Spectral triangular truncation 63 (T63), 40 levels

	
	Norm
	Moist total energy

	
	Target area
	Northern Hemisphere

(30(N-90(N)
	Tropics

(20(S-30(N)
	Western North Pacific

(20(N-60(N, 100(E-180()
	20(x10( in the vicinity of each TC (3 Typhoons at most)

	
	Physical Process
	*Simplified-physics 
	**full-physics 
	*Simplified-physics 
	**full-physics 

	
	Optimization Time
	48 hours
	24 hours
	24 hours
	24 hours

	
	Evolved SV
	Use
	Use
	No use
	No use

	
	Number of Perturbations
	25
	25
	5
	5


*Simplified-physics: Initialization, horizontal diffusion, surface turbulent diffusion and vertical turbulent diffusion.

**Full-physics: In addition to the simplified-physics processes, gravity wave drag, long-wave radiation, clouds and large convection and cumulus convection.

4.
Daily product and its availability
JMA operates several sites to provide the information on its EPSs and their products to the National Meteorological and Hydrological Services (NMHSs) of WMO Members.
Regarding to the One-week EPS, there are several ways to access the daily EPS products.  Global gridded data of the ensemble mean and spread are available at the JMA RSMC Data Serving System via Internet.  Starting from April 2005, the data subset over the South China Sea is routinely provided in GRIB edition 2 format to Hong Kong Observatory (HKO) via the Global Telecommunication System (GTS).  HKO also receives via the GTS additional EPS forecast data (the original gridded data and encoded in BUFR format) at four points in the vicinity outside of Hong Kong.
The One-week EPS products in graphical format are routinely available for access by Asian NMHSs at the JMA EPS Web site.  Table 2 lists the product suite in details.  The verification results of the One-week EPS are published in annual WMO Technical Progress Report on GDPFS.  Furthermore, the monthly verification data are available on the Web site of WMO Lead Centre for EPS Verification (http://epsv.kishou.go.jp/EPSv/).




Table 2:  List of the daily EPS products in graphical format on JMA EPS Web site for Asian NMHSs.
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�
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�
�
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