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Tracks of Typhoon Fanapi (2010)
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JTWC & Model Pressure trends
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(a) TL Total Rainfall (Fanapi—TL)
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ABSTRACT

Typhoon Fanapi (2010) is the only landfilling case for Taiwan in 2010, and the severe disaster has been
created at southern and southwestern of Taiwan. Except the heavy rainfall and extreme wind in its period of
alarm from Central Weather Bureau, the scientific issues include 1) The rainfall maintain in southwestern
Taiwan in the period of landfall. 2) The causes of asymmetry convective structure and the eyewall reformation
after landfall. This study would be discussed the above topic by the topography and Sea Surface Temperature

(SST) sensitivity experiments of Weather Research and Forecast (WRF) model simulation.

The WRF version is V3.3.1 in this study. The initial and lateral boundary conditions are based on the
National Centers for Environmental Prediction (NCEP) Global Forecast System (GFS) global final analysis
data (1°x1°). The integration domain has a triply nested grid system with resolutions of 30, 10, and 3.3 km.
The model results catch the intensity tendency and close tracks by all sensitivity experiments, especially the
control run (TL). The simulation results show that due to the simulated track is quite similar with observed,
leads the simulated precipitation distribution very close to the observed rainfall distribution. The model well
simulated the shear induced asymmetric convection of storm and terrain induced eyewall evolution during
landfall. Further, the terrain sensitivity experiments show that when removed or flatten the terrain of Taiwan,
the asymmetric structure can also appear in the simulation; however, the evolution of the eyewall does not

occur, this result shows that the eyewall evolution is mainly caused by the effect of the topography.

From the several sensitivity experiments results and vertical wind shear analyses, it is suggested the

environmental northern vertical wind shear is the main cause to produce the asymmetry convective structure
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of Fanapi. The convective cells form on the downshear side, then advert around the eye into the semicircle to
the left of shear vector, thus lead a precipitation maximum forming over the downshear-left side of storm.
These result is consistent with previous studies regarding the environmental vertical wind shear on the
formation of the asymmetric convection of tropical cyclones. Furthermore, it is found that the asymmetric
convection is not obviously influenced by the terrain, but tends to induce more asymmetric convection of the

storm. The SST horizontal variation has not significant influence for the phenomena.
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