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Abstract

The ultimate goal of THORPEX is the acceleration of improvements to the quality and utility of weather forecasts. Upgrades to operational ensemble forecast systems are a critical to achieving these goals. Recent and planned upgrades at NCEP attest to the acceleration of improvements due to the transition of THORPEX research results into NCEP operations. This presentation will report about two major implementation upgrades (August 17, 2005, and May 30, 2006) made to the NCEP Global Ensemble Forecast System (GEFS). 
The two recent GEFS upgrades introduced: (a) increased horizontal resolution beyond 180 hours (now T126 out to 16 days), (b) 6-hourly (instead of 24-hourly) breeding cycles (with an adjustment in the geographical mask describing analysis uncertainty), (c) relocation of tropical storm perturbations to better control the initial spread associated with tropical storms, (d) increased ensemble size (14 instead of 10 perturbed, plus a control forecast for each cycle), and (e) the Ensemble Transform (ET) perturbation method as an enhancement of the breeding method. 
Retrospective and real time experiments show improvements in terms of probabilistic and the ensemble mean forecasts. The improvement in week 2 is from increased horizontal resolution, and in days 1-3 from 6-hour cycling and the use of the ET technique. The most notable result is a 10% RMS error reduction in the ensemble mean tropical storm track forecast error. With this reduction, the mean track error for the 2004 and 2005 seasons was lower than that for the higher resolution (T382) NCEP Global Forecast System (GFS) at all lead times. This is due to a more realistic sampling of initial condition related uncertainty, achieved through  the coupling of the breeding technique with the tropical storm relocation algorithm  that had been developed for and used in the data assimilation system by Q. Liu and his colleagues. 
