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Application of stochastic physics method in new generation
global weather prediction system (FV3GFS) at CWB
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Abstract

A hybrid ensemble-variational data assimilation (EnVar) system is used to provide initial condition
in Central Weather Bureau (CWB)’s new-generation global forecast system, FV3GFS. In the hybrid
EnVar, the background error covariance is a combination of the static component and the flow-dependent
component computed from an ensemble Kalman filter (EnKF). Therefore, the optimality of the ensemble
spread in the EnKF is one of the important factors that determines the overall performance of the data
assimilation system.

However, in the development and testing of CWB’s FV3GFS system, we have found that the
ensemble spread in the EnKF is obviously too small compared to the root-mean-square error of the
background field. We think that this insufficient spread would be caused by the inability of the
Relaxation to Prior Spread (RTPS) scheme, which is currently the only covariance inflation method used
in the FV3GFS, to maintain an optimal ensemble spread. As a reference, the current operational
CWBGFS additionally uses an additive inflation method to maintain a sufficient ensemble spread, but it

requires a pre-prepared large ensemble perturbation database, which makes it not easy in the



implementation. Therefore, we try to use stochastic physics schemes to provide additional ensemble
spread in order to complement the effect by the original additive inflation. Preliminary results show that
the ensemble spreads of both temperature and wind fields are significantly increased by enabling the
stochastic physics, which should provide more appropriate flow-dependent background error covariance
in the data assimilation. Considering that the impact of the changes of the EnKF spread on the overall
forecast performance of a hybrid data assimilation system is very complicated, further data assimilation
experiments and verifications are needed to determine the optimal configurations of the stochastic

physics schemes and their impacts.



