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Q Motivation
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | Ave.
WNP |23 |26 |26 |21 |29 (23 |23 |24 |22 |22 |26.6
TWN |5 7/ 2 3 5 4 4 5 4 3 3.1




Top 30 of Maximun 60 mins rainfall record
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Review

The most significant differences appear Iin

1951~2001 regions surrounding SH
1880- 2001 minus 1951 1979 (%)

500 hPa Height Anomaly
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F1c. 3. Time senes of SNPH anomaly m the region of 20°-253°N
and 125°~140°E. Heavy solid line denotes 9-point Gaussian filtered
values and heavy dotted lines denote the means for the periods 1951-
79 and 1980-2001.

Fiz. 4, Gengraphlcal distnbution of the difference 1n l:"q:-h-:lnn pas-
sage frequency between the peniods 1980-2001 and 1931-79. Dotted
i and solid lines mndicate the mean position of 3780 gpm for 1951-79
Ho et al (2004) J.Climate and 19802001, respectively. Symbol A represents the 90% confi-
dence level, @ the 95% confidence level, and Il the 99% confidence
level
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The prevailing track shift is due to the westward expansion
and strengthening of the WNP subtropical High

Wu et al.(2005)GRL



(a) Typhoon Counts
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(d) RSMC - JJASO activity
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Data

&(CWB Invaded Typhoon(1897~2009)

& CWB Typhoon Warning data(1958~2009)
¢ JTWC BestTrack(1979~2009)

&NCEP ReAnalysis-11(1979~2009)
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Definition

Strong typhoon: Vmax>=51.0m/s
Medium typhoon: 32.7m/s<=Vmax<=50.9m/s
Weak typhoon: 17.2m/s<=Vmax<=32.6m/s

Sea(land) typhoon warning - Typhoon forecast range of 7
wind storm may hit Taiwan or Quemoy and Matsu waters
within 100 km of 24(18) hours before, it shall release the
sea(land) typhoon warning issued once every 3 hours later
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The definition of Invaded Typhoon

(1) Before 1961, Skirted the coast of the island of Taiwan within 200
kilometers, or two hundred kilometers away in the pass, the ground
station of the island measured maximum (ten-minute average) wind
speed at 10 m /s or 100 mm or more rainfall

(2) After 1962 , Center of the typhoon landed in Taiwan; or while not
only in the coastal waters of Taiwan after landing, but disaster was
reported in the island

(DI961FE LA "HEaEBAERE _HAELA S 80k " EHABRIIMNEE - AR S PHiUn5
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Annual Invaded Typhoon from 1897 t02009(LTM:3.5)
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Annual Tropical Storms from 1979 to 2009 over WNP(LTM:26.4)
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Annual Total Warning Typhoon Number(LTM:6.4)
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° Super typhoon:Vmax >=67 m/s

Annual super Typhoons from 1979 to 2009 over WNP(LTM:4)
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Medium and Strong Warning Typhoon Number(LTM:4.5)
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Annual Total Invaded Typhoon Number(LTM:3.6)
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Medium and Strong Invaded Typhoon Number(LTM:2.6)
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¥ TC counts in the vicinity of Taiwan is identified by the TC track that

counts in the vicinity of Taiwan, which cover an area between 21 -
26°N and 119 - 125°E. Only the TC intensity above 33m/s was
counted.

Terr. Atmos. Ocean. Sci., Vol. 18, No. 4, 805-825, October 2007
Climate Prediction of Tropical Cyclone Activity in the Vicinity

of Taiwan Using the Multivariate Least Absolute
Deviation Regression Method

Pao-Shin Chu'" *i Xin Zhao 2. Ching-Teng Lee 3_. and Mong-Ming Lu 3



Annual Number of Typhoon pass over 119E-125E;21-26N from 1979 to 2009 (LTM:4.3)
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BOX WARN | INVADED
BOX 0.67 0.72
WARN 0.67 0.52
INVADED |0.72 0.52




wThe Numbers of WNP TC Tracks. (19901999 - The Numbers of WNP TC. Tracks. (2000-2009)
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The typhoon tracks in WNP and typhoon approaching
Taiwan’s tracks in two decade(1990-1999; 2000-20009)
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The difference’s of Tropical Storm tracks in WNP and Tropical Storm
approaching Taiwan tracks between 1990°s and 2000’s in JAS

dlﬁe Numbers of BOX TC Tracks

(1990~1999 — 2000~2009 JAS)
T

K\'I,‘I'I
z

MM o

100° E 110°E  120°F

140°E  150°F  160°E  170°E  180°
~ [Tamm

—32 -28-%4 -2 -16-12-08-04 04 08 12 16 2 24 28 32



50°N

40°N

30°N

20°N

10°N

The 5880 contour line of H500 ,(1990-1999(R)); (2000-20009(B))
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o sSummary

¢ The close relationship between the TC cyclone activity over the
WNP and the typhoon approaching Taiwan in this decade is
Identified.

¢ The TC activity frequency was higher (lower) in 1990-1999
(2000-2009), which corresponded to the inactive (active) phase of
the invaded typhoon,typhoon passing nearby Taiwan and warning
Issued.

% These changes in environmental conditions collectively favor the
TC genesis for the period of 1990-1999



Annual TS+TY (TS |TY |Invaded |MTY STY MTY+STY
1990-1999 | 290 106 |[184 |34(12%) |17(50%)| 8(24%) 25(74%)
2000-2009 | 251 86 |165 |42(17%) |21(50%)| 8(19%)| 29(69%)




Strong Subtropical High and weak monsoon trough May to Aug 2010
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Strong Vertical wind shear in the typhoon genesis regions 1n May-Aug
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| Strong downward(subsidence) motion in typhoon genesis regions in May-Aug
‘ 2010
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The most active years are 1959,1998 and 2004 have three typhoons invading Taiwan (climate
average 1.04 in SOND

Data also showed that since 1998, except for no typhoon invading Taiwan in 2006, the number
of typhoon invading Taiwan in SOND, have above normal trend.
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2010 4R (MEGI)
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2009 #,3% (PARMA)
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e L _Taiwan Station Rainfall (3-60ct2009)
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1990-1999(SON 2000 2009(SON)
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1990-1999 | 128 44 |84 |12(9%) |6(50%) |3(25%) 9(75%)
2000-2009 |97 29 |68 |15(15%)|7(46%) |3(20%) 10(67%)




