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A Modeling Study of Typhoon Toraji (2001)

Lin Ching' and Ming-Jen Yang®
!Department of Atmospheric Sciences, Chinese Culture University
Institute of Hydrological Sciences, National Central University

ABSTRACT

In this study, a nonhydrostatic mesoscale model (the PSU-NCAR MMS5) was adopted to
simulate Typhoons Toraji (2001) and to investigate the dependence of simulated track, central
pressure, wind gust, and accumulated rainfall of the storm on initial vortex characteristics and
physical parameterizations. The model configuration includes three nested domains with grid
size of 60, 20, and 6.67 km, respectively.

Results from the experiments on vortex initialization indicate that the storm’s track is
not very sensitive to the vortex initialization; however, the intensity of the storm is
proportioned to the bogussed maximum near-surface wind. Three sets of five numerical
experiments on cumulus, microphysics, and planetary boundary layer (PBL)
parameterizations are performed (15 experiments totally). An experiment with the best
scheme from each of three sets of physical parameterization experiments has the best
performance in terms of central pressure, wind gust and accumulated rainfall, This
best-physics experiment can also simulate the sudden turning of Toraji’s track right before the
landfall. Standard deviation and ensemble (arithmetic) mean are calculated for each set of
physical parameterization experiments. The ensemble-mean track and rainfall distribution are
much closer to the observations than each individual experiment.
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