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Summary and purpose of document

The paper gives an overview of operational EPS and its products at Korea Meteorological Administration.
Action Proposed  

The meeting is invited to… 

1. Introduction
Korea Meteorological Administration (KMA) has operated a global ensemble prediction system, based on the breeding method (GBEPS) since 2001. An ensemble of 16 members is obtained using a rotated bred vector method, i.e., applying factor rotation after 12 hours of initial growth of perturbation, then fostering perturbation for another 12 hours. Global EPS runs twice a day up to 10 days at 00 and 12 UTC to support one-week forecast. 

Although a Short-range Ensemble Prediction System (SENS), based on a multi-model system with 4 different regional models, i.e., WRF, MM5, RAMS and Generalized Sigma coordinate MM5 (GSMM5), has been in development since 2004, there’s no regional ensemble system in operation,
2. Developments since ET-EPS 2006
2.1 Increase resolution and operation and forecast times

With the installation of a faster supercomputer in December 2005, horizontal and vertical resolution of the medium range EPS was enhanced from T106L30 to T213L40. The forecast length and number of operation have also been extended from 8 days to 10 days, and once a day to twice a day (00, 12 UTC) from June 2006. The previous 17 members were added to the current 17 members in generating EPS products. This results in the improvement of spread, but not so much improvement in the performance.
2.2 Post-processing

To reduce strong systematic bias in the medium range EPS, a post-processing method using a decaying average bias estimation method (Cui et al. 2005) has been introduced to operation since 30 July 2007. This bias correction has contributed a lot to the improvement of EPS performance by reducing the strong positive bias in the Northern Hemisphere. 
2.3 Introducing a self-cycling data assimilation system for EPS

The KMA EPS system has obtained the initial field for control through interpolation of higher-resolution global analysis. This process could cause loss of high-frequency wave energy. Degradation of the initial field, and eventually forecast performance, is possible as a result of the disagreement in the topography and surface data between the original higher-resolution analysis and lower-resolution forecast model.

To address this problem, KMA has constructed a 3dVar data assimilation system for global EPS. This system uses EPS control forecast as background information and produces analysis on the same resolution as the EPS model. The experiment with this self-cycling data assimilation system shows improvement in later lead time as well as early lead time. This system was applied to the operational system in September 2008.

2.4 Specifications of current medium range EPS

The specifications of the global ensemble prediction system for medium-range forecast are as follows:

	Horizontal resolution
	Spectral triangular truncation of T213 (0.5625 degrees)

	Vertical resolution (model top)
	40 levels (0.4 hPa)

	Forecast model
	GDAPS (Global spectral model)

	Data assimilation for control analysis
	3dVar using EPS control forecast for background field

	Forecast length
	10 days

	Number of runs per day (time)
	2 (00UTC, 12UTC)

	Initial perturbation method (area)
	Breeding + Factor rotation (Northern Hemisphere)

	Ensemble size
	17 members (1 control + 16 perturbed members) per run

*A total of 34 members for products 

	Perturbation of physics
	None

	Post processing
	Bias correction (Cui et al. 2005)


3. Daily products and its usage
The following products from global EPS are available to internal users:
· Mean and Spread for MSLP, geopotential height at 500hPa, and temperature at 850hPa

· Spread and Spaghetti for geopotential height at 500hPa

· Stamp map for geopotential height at 500hPa

· Probability of precipitation and wind exceeding certain amount

· Time series of probabilistic forecast (EPSgram) for 10 major cities

KMA forecasters are not very keen on using EPS products. Two main reasons of that are difficulties in understanding probabilistic forecasts, and low credibility of KMA medium range EPS. But after using ECMWF EPSgram, which has been available for 10 major cities since summer 2009, forecasters feel much more comfortable using ensemble products. This is why KMA has removed all the pre-existing probabilistic time series and add EPSgram to its products. More increased usage of EPS is expected once the new EPS based on UM (MOGREPS) is in operation and show more credibility.
4. Plans for coming years and near future
With the total replacement of KMA NWP system with UM, the medium range ensemble is also going to be replaced by the UK Met Office MOGREPS global. Target is to operate a global ensemble from the end of 2010 with a horizontal resolution of N320 (40km), and 50 or 70 layers in the vertical. 
KMA also plans to launch a regional ensemble based on MOGREPS in 2011.
