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Abstract

Central Weather Bureau (CWB) has planned to use the U.S. NCEP’s new generation Finite-Volume
Cubed-Sphere Global Forecast System (FV3GFS) for its operational numerical weather prediction,
replacing the current operational CWBGFS model. The implementation and evaluation of the FV3GFS
model component in CWB’s supercomputing environment had been completed last year. Following that
work, the data assimilation component with the Gridpoint Statistical Interpolation (GSI) system has been
successfully implemented this year. Currently, the data assimilation schemes ready for use include the
3-dimensional variational method (3DVar), ensemble Kalman filter (EnKF) with the serial ensemble
square-root filter (EnSRF) scheme, and the hybrid 3/4-dimensional ensemble-variational method
(3D/ADEnVar). The model resolutions that have been tested include C384T (~25 km) and C192T (~50
km) deterministic resolutions coupled with C192T and C96T (~100 km) ensemble resolutions,
respectively. The operational workflow with separate early (major) and post analyses has also been
implemented. Moreover, the CWB operational observation data in FGGE-format can be assimilated in
addition to the GSI’s default BUFR-format data.

For an initial evaluation purpose, a one-month cycling data assimilation experiment is conducted at
C384T (deterministic)/C192T (ensemble) resolution, assimilating the same observation data as those
used in the current CWBGFS operation while excluding the ECMWF bogus data and the typhoon bogus
data. Results show that this test experiment already achieves a forecast performance exceeding the
current CWBGFS operational system. On the basis of this early version of the FV3GFS-GSI system at
CWB, the TC vital (i.e., tropical cyclone central minimum sea level pressure) assimilation and the
time-lagged ensemble scheme for the hybrid EnVar have been implemented and studied, and the local
ensemble transform Kalman filter (LETKF) scheme has also started to be tested. We aim to begin the
near-real-time assimilation testing of this system in the next several months and hopefully the
operational production in the next year.
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