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Year
3% 40% of total typhoon cases which affect Taiwan in 1960-2010 is westward and 60% of them were
landing at east coast of Taiwan
3% The definition of extreme rainfall is "Top 10%" of total accumulated rainfall amount which equal
to 0.56% of total rainfall events
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Averaged rainfall Frequency >50mm/day

Frequency >130mm/day

Frequency >200mm/day o

+

Rainfall statistics of May 15-

June 15, 1992-2004.

Topography of
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90% Accumulated Rainfall

(Typhoon)
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FiG. 2. Anomalous TC frequency of occurrence during the periods of (a) 1964-76. (b) 1977-88. (c) 1989-97. and

(d) 1998-2005. Dark and light shadings indicate the arcas with anomalies significant at the 95% and 90% conlfi-

dence levels, respectively. Plus-shaped boxes (rectang shaped) indicate the areas with higher (lower) TS

frequency of occurrence.
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1960-2010 Total Accumulated Rainfall Amount (Landfall Period)
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1977-2010 Westward Typhoon cases (Landfall Period)
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1977-2010 Westward Typhoon cases (Post-landfall Period)
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1977-2010 Westward Typhoon cases (Landfall Period)
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1977-2010 Westward Typhoon cases (Post-landfall Period)
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* Hypothesis

— Diabatic heating release of rainfall pattern phased locked by
Taiwan topography will modify the distribution of potential vorticity
and tend to slow down the translation speed of Typhoon.
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Diagnostic equation wang 2o

* From moving reference frame
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PV tendency equation of baroclinic and diabatic
TC motion

« WRF ver.3.1.1 are used to simulate westward TCs tracks with land-free Taiwan

topography and 3 ms-* uniform easterly flow. TCs initialized as Rankine vortices.

* TC landfall at about 24°N with moving speed equals to 4.6 ms before landfall and then
drops to 1.8 ms after landfall.
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« Potential vorticity tendency diagnostic analysis (Wu and Wang, 2000) is used to analyze

the moving speed.

« Incorporate vertical advection and diabatic heating term of PVT analysis as DH* , the result

shows that DH* term tend to slow down TCs moving speed.

« Sensitivity test of mean flow shows that the component of DH* term is larger with small mean flow
and accompanied with larger amount of rainfall.
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» Sensitivity test of landfall position shows that landfall at higher latitude case has larger rainfall
amount and slower moving speed. The moving speeds are (a)1.8, (b) 3.2 and (c) 4.2 ms™,
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Annual and decadal variations? # - s

Typhoon + NE monsoon + mesoscale convection : major
rainfall in NE of Taiwan.

SW Monsoon + typhoon + mesoscale convection : major
rainfall in SW of Taiwan (s ~mn < goea g gpmn =)

Slow movement for large rainfall

A positive feedback of rainfall and typhoon translation
speed (phase locked ppn)
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Accumulated Rainfall (mm per station)

Taiwan extreme rainfall
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PV tendency equation of baroclinic and diabatic

TC motion (WRF simulations)
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