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Abstract

The global model team of Central Weather Bureau (CWB) have successfully assimilated the Global
Navigation Satellite Systems radio occultation (GNSS-RO) data from the FORMOSAT-7 satellites with
the operational CWB Global Forecast System (CWBGFS). The results showed that the FORMOSAT-7
data can bring significantly positive impacts on the model forecast, especially in the tropical region. The
FORMOSAT-7 GNSS-RO assimilation has been in operation since 15 September 2020. However, for
the FORMOSAT-7 impact in the Finite-Volume Cubed-Sphere Global Forecast System (FV3GFS),
which is planned to be the next operational global forecast system in CWB, further evaluations are
needed.

This study investigates the assimilation impact of the FORMOSAT-7 GNSS-RO data with the

FV3GFS, and compare the results using various observation error specifications, including the default



observation errors for the GNSS-RO data in the Gridpoint Statistical Interpolation (GSI) (2015 version),
the observation errors estimated with the operational CWBGFS (Lien et al. 2021), and the observation
errors estimated by the NCEP with their new FV3GFS system. All of the above three observation errors
are specified as error profiles in terms of observational height for each different latitude intervals.
Experimental results show that the FORMOSAT-7 GNSS-RO assimilation can also lead to positive
impacts on the forecasts in the FV3GFS, but not as significant as those we obtained with the CWBGFS.
This suggests that the observation errors for GNSS-RO data may needs to be further tuned for the
FV3GFS. Therefore, we adopt a new method for the GNSS-RO observation error specification proposed
by Bowler (2020) in the Met Office, which defines the error profiles with heights for each interval based
on the model average temperature below 20 km, estimated by the Desroziers’ method. The impact of
this new method for the FORMOSAT-7 GNSS-RO assimilation will be studied and compared with the

traditional methods specifying the observation errors based on latitude intervals.

Key words: FORMOSAT-7, Desroziers’ method, GNSS-RO assimilation



