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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. Introduction 
CMA runs an operational global ensemble prediction system (GEPS) twice daily (from 00 and 12 UTC). The forecast model of GEPS is T213 with 31 levels in the vertical, and forecast length is up to day 10. The GEPS has one control run and 14 perturbed members. Initial perturbations are generated by breeding growth method (BGM). Currently, no model perturbation is applied to the GEPS.
1.1  Operational products
Since 2006, a series of typical ensemble products (spaghetti plot, ensemble mean/spread, and probabilities of exceeding certain thresholds)  has been using at National Meteorological Centre of CMA, and also are available on the NMC Web site. Since June 2011, the ensemble products have been distributed to all local weather services as guidance products, in which meteograms for 39 major cities (Figure 1) are included besides the conventional ensemble products. 
Table 1: The Distributed probability products                            Fig.1  Station Whisker-Box diagram
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Deterministic forecast and EPS Distribution Thursday 10 November 2011 UTC
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	parameter
	Probability

	12h ccumulated precipitation 
	>0.1, >10, >25, 50,>100(mm)

	24h ccumulated precipitation 
	

	12 ccumulated snow
	

	24h ccumulated snow
	

	2m Temperature
	>33,>35 >38,>40 （J/kg）
<-30,<-25 <-20,<-10,<0,<5（J/kg）

	10m Wind
	>5.5m/s, >8.0m/s, >10.8 (m/s), >17.2m/s, >24.5m/s, >32.7 (m/s


2. Recent research 
2.1. The introduction of stochastic physics model perturbation   
In order to increase the ensemble spread of the GEPS, the work of introducing stochastic perturbation to model physics has been conduct. The methodology of stochastic perturbation is similar to the work of Buizza et al. (1999), the random fields with uniform distribution between 0.5 and 1.5 are multiplied to the tendencies of temperature, humidity and wind speed produced by all sub-grid physical parameterizations. The preliminary results have shown that introduction of stochastic perturbation generally has positive impact to performance of ensemble. Currently, the sensitive experiments and comprehensive verification are ongoing.
2.2. The upgrade of initial perturbation method 
In order to effectively increase the ensemble size, the work of upgrade of initial perturbation method has been carried out since 2009, and an experimental GEPS with 24 members based on the ensemble transform (ET) method has been established. The preliminary comparison between the upgraded system and operational BGM-based system has been performed. The change of initial perturbation method is positive in the terms of the ensemble mean error and spread relationship and probabilistic scores. The upgraded system currently is parallel running, and it is expected that initial perturbation technique of global ensemble prediction system at CMA will be upgraded from ET to BGM by the end of this year. 

2.3. The extension of forecast length up to day 15 
 Aimed to provide the extended-range probabilistic forecast information, the experiments of extending ensemble forecast length up to day 15 have been conducted.  Along with other TIGGE forecasts, the added value of using extended-range probabilistic forecast (day 8-day 15) is demonstrated through the forecasts to a series of winter storm events (cold wave and  ice-snow storm) happened in the winter of 2008.  It is planned to operationally run 15-day forecast on the new supercomputer by the end of this year.   

· Future Plans 
· GEPS will be upgraded by using ET method with 24 members, and its forecast length will be extended up to day 15.

· The stochastic perturbation to model physical tendencies will be included.  
