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The implementation and application of Ensemble Forecast
Sensitivity to Observation Impact (EFSOI) in CWBGFS and
FV3GFS data assimilation systems

B0 (Teng W.-H.) HEA' (Lien G.-Y.) PRZEEH? (Chen J.-H.)
"HERRHRELEIATFL  HREEEERF L

'Research and Development Center, Central Weather Bureau
2Meteorological Information Center, Central Weather Bureau

W =

EFSOI (Ensemble Forecast Sensitivity to Observation Impact) FfE&RHEE LT &1k
FHEEUE R RN —EARSE TR > A2 ESER » A —R A RES T B —THE
ISR THYEHI 248 & B (OSE; Observing System Experiment ) 7 &k » F|FIEFSOIEE
BEA RCRI S S FEEUHTE EME AR RS - MO/ TIEECWBGFSHYREKE
FHEME 24 (Hybrid EnVar) FEEEFSOUHRBHIIAE » o FAHEEHIE R =R B ag AL
FlraEbEE T ERE SR 2 JER - F - SRR BRI E AR R Ee Bk EE R
SATHHR %4 2 FV3GFS (Finite-Volume Cubed-Sphere Global Forecast System ) > FHAES
SRR E ITERE T A -

AT LAEFSOIRY ia 45258 - 2 IRME 2B 24 H ATE i H B RIE E R E R
EZES T BFEEC bogusbl K 2BUHIMNE AR ESE - BREINES » SEAEMASHEE
RIEEMER » E— D] DR Kig i AR E &k - BRI EET4E3R - Bl
HEERERENER M @ EERSHENERER S - AR ERMTEEIER
HIEMEARSR - 78 H A0V EMESeR S TOES > It EA FHEFSOLERH By [EH b RMEE -
FAHBEMR ILE— P U R B ERAIRE » SR RAER -

B | EFSOI - ZHHII(E
Abstract

As a useful diagnostic tool for observation impact in data assimilation system, EFSOI (Ensemble
Forecast Sensitivity to Observation Impact) takes advantage of its efficiency: compared to the Observing
System Experiments (OSEs) that can only evaluate observation impact for one type at a time, EFSOI
can obtain the observation impacts for all types used in data assimilation system at once. In the
operational CWBGEFS with a hybrid EnVar assimilation system, the EFSOI diagnostic tool has been
implemented for the evaluation of observation impacts; for example, the impact of FORMOSAT-
7/COSMIC-2 radio occultation data. Furthermore, in the FV3GFS (Finite-Volume Cubed-Sphere Global
Forecast System), which is planned to be the next operational global NWP system in CWB, the EFSOI
has also been successfully implemented.

In this study, the EFSOI results in CWBGFS and FV3GFS are shown with their differences in the
configurations and relative impacts of the observations assimilated, including the use of EC bogus

observations, satellite data, etc. Generally, all the observations show positive impacts in both systems.



The observation impact can be further investigated by classifying observations in different regions or
types such as RO data impact in each vertical level or satellite data impact in each channel, which helps
us revise the assimilation strategy. In our current development work, EFSOI is also being used for the
evaluation of new observing systems. It is expected to improve the quality control criteria with the help

of the EFSOI diagnosis, and thus improve the assimilation results.
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