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EOF Analysis of Typhoon Track Prediction Errors
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ABSTRACT

Using GFS forecast by Central Weather Bureau (CWB) of Taiwan and AVN forecast by National
Center for Environmental Prediction (NCEP) of USA, we employ the Weather and Research Forecast
(WRF) model to predict typhoon tracks. In this study, both analysis and forecast of CWB GFS and the
NCEP AVN are used to provide initial and the boundary conditions for 72-h track prediction of
Typhoon Dujuan (2003) and Typhoon Mindulle (2004). For the two typhoon cases, WRF predicts the
typhoon tracks very well. On the other hand, we utilize empirical orthogonal function (EOF) to
analyze the vertical distributions of characteristic vectors for environmental flow at various times, to
obtain the principal variances, and we use the deep-layer mean of ensembles to retrieve asymmetry, by
removing the typhoon vortex, for mutual verification for typhoon track prediction errors. The EOF
analysis reveals that the directions of the principal variances of east-west wind and the south-north
wind components are consistent with the tendency of typhoon track changes and also primarily agree
with the asymmetry, but the latter (i.e., asymmetry) does not exhibit the saddle pattern of the wind
when the stagnating Mindulle is going to turn northward. The EOF analysis of this study can provide
objective information about the changing direction of the principal variances of environmental flow,

which is helpful for understanding of typhoon track prediction errors.

Key words: Typhoon, EOF, Asymmetry
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