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Summary and purpose of document

This document provides an update on development of the CMA  global ensemble prediction system since the last meeting in 2009
Action Proposed
The meeting is invited to note the recent developments 

1. Operational REPS  
The development of the regional ensemble prediction system in CMA started in 2006, and it was initially aimed to participate the WMO B08RDP project. This system has been upgrading after 2008, and been operationally running since June 2011. The REPS was based on the WRF-ARW model with the horizontal resolution of 15km and 35 vertical levels, and its ensemble size was 15. The BGM was used to produce the initial perturbations, and the lateral boundary conditions were provided by the he BV-based GEPS in CMA. The multi-physics method was used to represent the model error, and specifically was focused on the combination of cumulus convective parameterizations, boundary layer schemes and land surface schemes.
The REPS has experienced the transition from the research tests to operation during 2008 to 2010, the major upgradations were the expansion of horizontal domain to cover the entire China, and the inclusion of surface parameter perturbations in the BGM cycles. Table 1 gives the technical progress of REPS. The upgraded REPS has been running in real-time mode twice daily since July 2010, and the system was stable enough and has been declared as re-operational status in November 2010.  The flow chart of REPS is shown in figure 1.
Table 1   Technical progress for NMC/CMA REPS
	
	2006
	2007
	2008
	2010

	Model 
	WRF-ARW V2.1

15km ; 35 levels

(B08RDP target domain )
	WRF-ARW V2.1

15km ; 35 levels

(B08RDP target domain )
	WRF-ARW V2.2
15km ; 35 levels

(B08RDP target domain )
	WRF-ARW V2.2
15km ; 35 levels

(extending domain )

	Member size
	15
	15
	15
	15

	IC  
	WRF-3DVAR
	 WRF-3DVAR 
	 WRF-DVAR (with more observation assimilated)
	 WRF-DVAR (with more observation assimilated)

	IC pertur. 
	BGM
	BGM
	BGM
	BGM
perturbed surface parameters

	Model pertur. 
	Multi-physics
	Multi-physics
	Multi-physics
(optimized)  
	Multi-physics
(optimized)  

	LBCs
	GEPS with  OI system
	GEPS with  OI system
	GEPS with SSI 3D-VAR system.
	GEPS with SSI 3D-VAR system.


1.1 Operational products

Since June 2011, the REPS ensemble products have been distributed to all provincial level meteorological services as guidance products, and these products include two types of parameters: (1) the ensemble mean/spread and probabilistic products for surface parameters (precipitation accumulated over 3h, 6h,12h and 24h, 2m-temperature, 10m-wind et al. ); (2) two convective risk probabilistic products. Table 2 gives the list of distributed products.  In addition, REPS at CMA is also a data provider to the TIGGE-LAM.
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Figure 1 The flowchart of REPS at CMA .
                        Table 2  The lists of distributed REPS products 

	Names
	Variables
	REPS products 
	Thresholds 

	RAIN_3HR
	3h accum.  Precip
	  Ensemble mean;

 Probabilistic map.

 
	  >0.1,>3,>10,>20,>50(mm)



	RAIN_6HR
	6h accum.  Precip
	
	>0.1,>4,>13,>25,>60(mm)

	RAIN_12HR
	12h accum.  Precip.
	
	>0.1,>5,>15,>30,>70(mm)

	RAIN_24HR
	24h accum.  precip.
	
	>0.1,>10,>25,>50,>100(mm)

	CIN
	Convective inhibition
	  Ensemble mean


	

	T2M
	2m temp.
	  Ensemble mean

Probabilistic map.


	>35 ,>38 cesuls degree

	CAPE
	Convective available potential energy 
	Ensemble mean

Probabilistic map.


	>500、1000、1500、2000J/kg

	UV10M
	10m wind speed
	Ensemble mean

Probabilistic map.


	>8, 12,16m/s

	RISK_PRB
	Convective risk prob.
	Prob.
	Prob.


1.2  The verification of REPS

 Before the operational running, the general objective verification and case evaluation has been shown that added values of the REPS for the forecast of precipitation forecast and other severe weather in the short-range are considerable.  Figure 1 shows the probabilistic forecasts for heavy rainfall case on 4 Aug. 2011 in the Chongqing
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[image: image4.png]The flowchart of GEPS and REPS
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  Figure 1  The probabilistic forecast for precipitation greater than 25 mm/24  and 50mm/24h. Top panel is observation 
2. The REPS research plan 
The next generation of operational model GRAPES (The Global/Regional Assimilation and Prediction System) with 4D-VAR data assimilation system is developing in CMA, therefore the singular vector (SV) method is designed to be used as initial perturbations for GRAPES-based GEPS and REPS in the future. Currently, the research for the development of SV-based GEPS with GRAPES is undergoing 

