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ABSTRACT

The typhoon track ensemble prediction of the shallow water model is still beneficial in operation because
the cost is economic and the result could be the minimal criterion of forecast accuracy. In this study, we adopt
the global shallow water spectral model which is simplified from the global spectral model of Central Weather
Bureau, Taiwan, that is, this shallow water model does not need to deal with horizontal boundary and the
equations are consistent with the global spectral model. This global shallow water spectral model can be not
only used in basic dynamic researches but the testing platform of the global forecast system. The singular
vector method is one of the procedures of ensemble prediction system in European Centre for Medium-Range
Weather Forecasts. The spirit of the singular vectors is to get the basic flow initial most unstable perturbations
which modify the basic flow least (around %2-%3) and get the most divergent evolution in the specific period
of time after. The singular vectors of Central Weather Bureau are calculated from T42L40 simplified global
spectral model with simple boundary layer process and simple physical scheme. The singular vectors through
vertical interpolation can be taken several specific vertical layers average as the perturbations in the shallow

water model.

The typhoon Morakot and Fanapi was chosen for this study. The singular vectors are regarded as the
initial perturbations and the forcings in every 6 hours within the beginning 24 hours time integration. In these
two cases, the singular vector ensemble predictions successfully spread the typhoon tracks, and the ensemble
set of Fanapi can cover the typhoon best track. Moreover, the different space positions of singular vectors are

tested. The singular vector space areas are the most sensitive perturbation positions, so when we move the
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singular vectors out of their original areas, the track divergences are fewer than the original areas track
spreads. That means somehow the singular vectors pointing the sensitive areas that we should pay more

attention for typhoon track ensemble prediction.

The results of this study can be extended to global ensemble prediction system. At the same time, the
singular vectors sensitive area information points out which local area observations should be enhanced or be
worth improved. It can be auxiliary help for the adaptive observations like the typhoon dropsound experiment

in data assimilation work.

Key Words: Singular vectors, The best track, Adapting observation, Dropwindsound



