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Associated with Typhoon in Taiwan
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Abstract

This study utilizes the rainfall reanalysis dataset developed from Taiwan Climate
Change Projection and Information Platform Project (TCCIP) to examine the changes
of heavy (=50 mm/day) and extremely heavy (=200 mm/day) rainfall frequencies in
Taiwan during the summer season (July to September). The major rainfall season in
Taiwan generally occurs from May to September. However, about 50% of heavy and
72% of extremely heavy rainfall events occur between July and September. The
spatial distribution analysis reveals that the main rainfall events take place between
Chiayi and Pingtung, Nanao Mountain over the south of Yilan County, in the
Hsuehshan Range and Tatun volcano group. For the inter-annual variation, analytical
results identified that typhoons are highly correlated with the western North Pacific
subtropical high (WNPSH) ridge behavior. The northward movement of the WNPSH
ridge causes typhoons to slip toward Taiwan. When the typhoon approaches Taiwan,
the typhoon-associated heavy and extremely heavy rainfalls significantly affect on the
local area. In contrast, the southwestward extension of the WNPSH ridge decrease the
impacts of typhoons on Taiwan. The increases in typhoon frequency during
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2001-2008 result from significantly rising heavy and extremely heavy rainfall events
over the long term.

Keywords: heavy rainfall, extreme heavy rainfall, typhoon, TCCIP, western
North Pacific subtropical high.
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Fig. 1. Time series of summer heavy rainfall frequency.
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Fig. 2. The seasonal cycle of heavy and extreme heavy rainfall frequency.
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Fig. 3. The climatology of summer heavy and extreme heavy rainfall frequency.
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Fig. 4. Time series of summer heavy and extreme heavy rainfall frequency.
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Fig. 5. Spatial distribution of summer heavy rainfall frequency.
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Fig. 6. Spatial distribution of 500 hPa geo-potential height.
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Fig. 9. Spatial distribution of summer heavy rainfall frequency.
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Fig. 10. Spatial distribution of 500 hPa geo-potential height in three time periods.



(@) 1060.
28°N 1960-2000 (JAS) ITTw

% / \
26°N
24°N j o\,
22°N 4
20°N -
18°N ,
16°N

115°E

(b) )
sty 2001-2008 (JAS)

26°N —

24°N

22°N

20°N -

18°N

16°N

T T T T
115°E 120°E 125°E 130°E

() 5009
peipy2008-2015 (JAS) TTw

26°N

24°N

22°N

20°N

18°N

16°N T T T
115°E 120°E 125°E 130°E

WP iRy TCCIP " i Tl szt 2 A R FAPF I RN H AL Z BRYRLEFHEFIZIFLAF ()
1960-2000 & - (b) 2001-2008 & - (c) 2009-2015 & -

11 =RHEZFREEDEART/[S 5

Fig. 11. Spatial distribution of typhoon frequency in the vicinity of Taiwan in three time periods.
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Fig. 12. The summer heavy and extreme heavy rainfall frequency and typhoon days in three time periods.
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