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Megi (2010 Oct) & Lupit (2009 Sep) Typhoon Track
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Fig 1. Typhoon track of typhoon Megi on October 2010 (solid line) and typhoon Lupit on September

20009.
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Domain Circle in Taiwan (50,100,150,200,250,300,350,400,450,500 km)
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Fig 2. The proposed 50-500 km domains based on the shape of Taiwan coastline. The distance

interval is 50 km.
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Fig 3. The incremental typhoon counts with the distance away from Taiwan coastline based on the
typhoon data during June-October from 1970-2009. The domains used for counting the typhoons

are presented in Fig. 2.
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JJASON Taiped (466920) Typhoan Raiafall ITASON Hualien (466939) Typhoos Rainfall

“: 200
1
L ESY
B E
153 280
e _m
X —_— 7
e Z .
19 8-
= 10 = 15
£ w & 1!
m
E . Em
= 400
5 B
© w0
»
fd ©
1 =
» s
= L Ty R X T Y T T T Y I WA O N0 ROIN 20 IR INM0 L0 s
KM KM
B JIASON Tabchung {467498) Typhoon Rainfall JTASON Taitung (467668) Typhoon Rainfall
5
byt 0
" "
2 8-
1o -
£ im T 1
Ew 2o
= =
E nl £
= Ew
. =
» "
» ™
= »
1
»
= WA O N RO IMK NN N0 S04 e = R O N ROIN 2N BEIK MNH0 L0 s
KM KM
JIASON K: 7448) Typhoon Rainfall JIASON Blemgehum (467590} Typhoan Rainfall
ad ES
15 i
bl E
"
130 E=3
T 1o o g
o "
i b
@ £
™ a2
L £
b n
™
» w0
» ©
0 =
2 2
RN O N BOIN  IMIK NN JNM0 S04 e = R O N0 ROIN 30 IR MNH0 L0 o
KM
JIASON Alihas (467539) Typhoon Rainfall JIASON SemMasal ake (467650) Typhaun Rainfall
343, £
3. L —
300 =1 2
8 ey
Eod i
FW T
§m R
200 X m
= 1B ©
£ m £ |
iy =
£ £
o -
- m
- "0
& &
» »
3 ol
= R O N BOIN  IMIK N0 N0 S04 s = O T T
KM KM

4. 2=~ 2 > e > FTEL > 765K~ 25 (0 - HHERBLE EET - BAEEA) <
J P 7 R A R () Lo i R SR S e R o RS o G S e o [ mp Xl OB
(KM) » YR E(mm/6hr) - A5iRIE L B EFRERT5%E25%(H - HRERZS0%1E -
ECREFATZT5%E QS % BN EKZR)T5%E825%.2 Z{ERT1.565 -

Fig 4. The relationship between the distance domain (Fig. 2) and the mean rainfall amount during the
typhoon influence period defined as the typhoon center is located within the distance domain.
The rain is measured at 8 meteorological stations: Taipei, Taichung, Kaohsiung, Alishan,
Hualien, Taitung, Hengchun, and Jihyuehtan (from top to bottom and from left to right) The
mean rainfall per typhoon (total rainfall amount divided by the total influence hours, with
the interval of 6 hours, of each typhoon) is represented in the conventional box-and-whisker
plot which shows the median, upper quartile, lower quartile, sample maximum and sample
minimum of the samples. The x coordinate shows the distance (km) of the distance domain and

y coordinate shows mean rainfall per typhoon (mm/six-hours).



1970-2009 JJASO Typhoon Rainfall over Taiwan
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Fig 5. The mean eight-station (Fig. 4) total rainfall amount per typhoon with respect to the distance

of the distance domain (Fig. 2). The analysis period is from June to October during the period of

1970-2009.
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1970-2009 JJASO Typhoon Track (350km-300km)
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Fig 6. The difference between the distance domains of 350 km and 300 km. The first record of the

typhoons are marked by ‘+’ in the typhoon tracks. The accumulated rainfall amount per typhoon

of the extra typhoons counted by the 350 km domain is presented in the box-and-whisker plot of

the typhoons within the 300 km domain.
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Fig 7. The rectangular and 300 km domains defined in the text and the typhoon frequency (shaded)

distribution. The three typhoon major paths over the northwestern Pacific are marked by the

thick lines.

PEme S SRE P E R o b = A e R 2
43 A1) B S5 48 B BRI AH R AR BURs-0.06 ~ 0.23
E10.25 » [HAH R AR BOH B A ELY2 A S
TR E - PR 751 B T r B EIFE 1996
AR 200943 # 4 RS RII A
[P G 2 i e 3 1) 52 81 B A s R e B
i B R T A R EOK R K & 0 SR T 2
& A B A SR (W et al., 2002;
Zhang et al., 2010) = fANERRE MR K
B MRLGEE R - AR S
0.4~ 0.6880.69 - HILMEIR B9 @
EHETARE » BN R T IS R A AR i A1
Zhh o HpgRE BRI SEBE RSN
FEBAME » 13002 B 2] A7 a8 28 2 e Ja
B R T T E R G SRR SR P A
e e R\l B - thE R A BiL -

h -~ FERERET R

AT S B B 5 2 A 1 e JL 1 8
g J\ [ 19 2 DA DR g 2 TR R ik B 12
3002 B R R SLUE AR HE - wl A {E e
JE\ S Mo BT 7 B e f TR A5 38 fre <5 g e T
PE » XG5 AN TW C— %8 09 BRI S 18 P A
e JEEE AT o T RITH S B I -

73 #11970-2009 45 JI [T Fr 5 g o0
37 FE B 3 vl I oA e W e JL 5 /K =
BAERH 1520 e | 1 22 5 3 2 i st 6 1 [k
9 A HR £ r A B S5 3 00 2 HL B i (B 2
o R LR EE SN - R T O A
b » 534N I3 002 EEL 4 (2] P A s Ja
BORHRRT & Hh RSB S T 8 A L e J
A e R {1 B - BT DU SR DL g e

__:33 —



(a) 1970-2009 JJASO Typhoon Track
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(b) 1970-2009 JJASO Typhoon Track
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Fig 8. The difference between the rectangular and 300 km domains, (a) the typhoons counted in the
rectangular but not counted in the 300 km, (b) the typhoons counted in the 300 km but not in the
rectangular and (c) the box-and-whisker plots of the typhoons of the rectangular (left) and 300
km (right) domains, the “+” marks the typhoons not counted in the reference domain but counted

in the other.



1970-2009 JJASO TC Numbers of BOX, 300km, CWB_warming
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Fig 9. The time series of the annual typhoon counts within the rectangular (thin dot line) and 300 km
(thick dot line) domains and the number of typhoons that CWB issued typhoon land warning
or sea alert (solid line). The typhoon caused annual economic loss (unit: Billion NT Dollars) is

presented in bars.
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Table 1. The correlation of the typhoon counts in the rectangular box domain (BOX) shown in Fig.1,
the 300km domain (300km) shown in Fig. 1, the number of typhoons that CWB issued typhoon
land warning or sea alert (CWB) and the typhoon caused annual economic loss (Disaster). The

typhoon data used for the calculation is during the months of Jun-Oct from 1970-2009.

Corr BOX 300km CWB Disaster
BOX 1

300km 0.74 1
CWB 0.73 0.70 1

Disaster -0.06 0.21 0.25 1
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Defining the Tropical Storms/Typhoons Invading
Taiwan by Influence Domain— a Climate Perspective

Ching-Teng Lee, Mong-Ming Lu
Central Weather Bureau, Taiwan, R.O.C.

ABSTRACT

A new method for defining the tropical storms/typhoons (TSs/TYs) invading Taiwan by
determining the influence domain is proposed based on the geographic shape of Taiwan’s coastline
and the precipitation brought by TSs/TYs. The June-October data analysis of the stations over Taiwan
area during 1970 and 2009 obviously indicates a downward trend of the accumulated rainfall amount
with the distance between the stations and the TS/TY center. If the distance is greater than 300 km,
such trend is not evident. Therefore, the boundary of the influence domain can be determined by
extending 300 km outward of Taiwan’s coastline. The proposed domain is more reasonable than
the rectangular area of 21°N-26°N and 119°E-125°E that has been previously utilized (Chu et al.
2007; Lu et al. 2010) in terms of the better estimation of TS/TY-induced accumulated rainfall and the
number of the TSs/TYs invading Taiwan officially released by the Central Weather Bureau. The new
definition proposed here also appears better than the old ones in reflecting the real impact caused by
the TS/TY track or the economic loss, and more practical for the climatological research of TSs/TYs

and the development of forecast models.

Key words: typhoon, rainfall brought by typhoon, typhoons invading Taiwan






