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GFS R34 v.s CFSR R34 (2015-2016 4TCs)
500
450
400
350
& 300
& 250
o
@ 200
(]
150
100
50

0 100 200 300 400 500
CFSR R34 (km)

W2 NCEP-GFS k- 27 & 0255:;11‘**’ CFSR k< 345 & 0.5 & F413
~(b)Beh AR - BREcE 82F

<ol Aph o (QFR <

0.77) > IREEEAMEE R A A CFSR F ot
TR ZMEE A NEA —ERA{EE - BRIFGJE
HEFRERATE] > Beff [FI e B Bt i 2 e st iy
Z R34 FyiZ (B ZE B R Ay AN - BLFRAY(E 2R
Fy 1980-2016 -]k 32 {E{R S HEMH -

(6) JE M TEAE TR
AWTFEER TSR RF L 27 HEEN
IEAE (8 2 W e B S A A e PR 8/

CFSR R34 (Km)

ol R = 0.6004

0 100 200 300 400 500 600

JTWC best track R34 (Km)

W 3 JTWC Best Track R34 ¥2 CFSR -k -T f%
R 0.5 R T 2 R34 2 Ak 2o
FALL 2015-2016 & 22 BRR B % -
ks 482

FUUFIIAS =5k

GFS strength v.s CFSR strength (2015-2016 4TCs)

N
w

N
o

[
(%)

GFS strength (m/s)
=

(=]

*

(%]

(=]

0 5 10 15 20 25 30 35
CFSR strength (m/s)

Y2k HRE

IS PR SR ~ /N1 2 VR DL e ] R
R LR TR (RIS A R AR R &
R 6 /NI RTERE ~ SR 12 /NI RIS
oK 24 /NI RTERR R -~ 4ERRE - B
SRR & ~ B E = 10 mm FY/)NFE -
BRSPS SRR ~ B A i R DA R S R
=10 m/s Y/ NIFEEE SRR 10 THERAEIE » 7
D7 2 i 5 A P (I 22 e A -

T%Jrum

KU~ Be VRS 2R T TAH B PR -
(7) BeEB TR

AT Y G RS B 2R ST SRR A o o
AR TRt 2 6 INFFREE T L ENL > HLfE
ZEJe R\ B s R\ R S A B R o8 2
PrZEEE oy - STREGER AL - FPREL
R > AR R e i AR PR RS Bl
B R A RIAD -



—Ot&EH E Rz 229
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% 2 1335 NCEP-GFS F 3+ & 2. 2015-2016 & 4 B = S@eh &R S 2 2R ~ B R -~ +

B R o

Wk FH(ER) | BE | ARWS) | #RWs) | ) (km) | & & @/s)
g ¥ (2015) 3 29. 8 52.5 429 5.8
58 (2015) 2 24. 7 62.5 318 5.6

R i (2016) 4 19.2 65.0 222 5.0
¥  (2016) 3 29.2 57.5 409 5.8

23 1URF %k b FRlskit B 2 2015-2016 & 4 i S Heh @ ¥ 010 5 b & dp iR o A

§%%ﬁ§\3&46¢%%ﬁﬁg

“Coht 12 | EAMAAE DAt 24 BFAA

A CEmAaE=10mm ] i FERH T TR E - GRaa E s HE s T
Bif ~ LB R @2 )T i@ =10 mis o] prik o

Rh LA (F5) A C D E
Fi ¥ (2015) 33.7 109.4 158.5 191.6 7.9
4  (2016) 30.2 98.7 139.9 176.6 6.3
178 (2015) 26.1 97.6 133.2 155.4 5.3
R i (2016) 24.4 64.6 82.6 105.1 3.3
Bh LA (E5) F H | J
¥ (2015) 2.4 227.3 17.0 36.8 7.9
¥4  (2016) 2.1 196.4 16.2 36.1 7.2
178 (2015) 2.4 170.3 15.2 32.4 5.6
R iagk (2016) 13 124.9 115 25.8 4.1
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(@) (b)

00Z07AUGR2015—-GFS20150807 10m Wind 18Z27SEP2015-GFS20150927 10m Wind
RVmax= 111 km, R30= 461 km, R34= 406 kn RVmax= 67 km, R30= 335 km, R34= 295 km
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T ~ 1980-2016 S GROBEFELEREG  BBISHIRE - AT ITWC LR (SF{S 3]
% NRIEER SIS 4 - 15— [ERRHE 5

Ju
R F R BECR g e r 10 FURMIREREASIR S -

SFRPFEIBEELA I G ZOI AT R
4 {995 CFSR T3 5 2 1980-2016 # & 4+ & % % ah BH2 5% ~ 2 ) ~ @RI L -

BB LH(ER) BE|wRWs) |~ km) |#A&R@S)
#.38 #7(NORRIS) (1980) 2 45.0 218 6.5
# # (YANCY) (1990) 2 45.0 315 4.0
¥ % (HERB) (1996) 2 65.0 426 5.2
¥4 #r(BILIS) (2006) 2 22.5 432 5.4
+# %5 (KROSA) (2007) 2 62. 5 422 4.1
% # 5 (SINLAKU)(2008) 2 50.0 265 2.9
£ % (JANGMI)  (2008) 2 57.5 247 5.0
#3(SAOLA) (2012) 2 42.5 326 3.3
&34 (SOULIK) (2013) 2 42.5 243 6.6
# Fg(DUJUAN)  (2015) 2 62.5 318 5.6
< B (ABBY) (1986) 3 47.5 335 4.1
& #(D0T) (1990) 3 35.0 359 6.4
% 5 (OMAR) (1992) 3 30.0 245 3.4
## (TIM) (1994) 3 62. 5 272 5.9
% 74 (AMBER) (1997) 3 47.5 281 5.1
4 #+(BILIS) (2000) 3 70.0 278 6. 6
/4 % (HAITANG) (2005) 3 62.5 402 5.4
% 1 (TALIM) (2005) 3 57.5 301 6.5
75 2 (LONGWANG) (2005) 3 60.0 221 6.3
& +#(SEPAT) (2007) 3 57.5 253 4.5
& & (FUNG-WONG)(2008) 3 47.5 308 4.5
3 3 5 (MORAKOT) (2009) 3 40.0 427 4.1
wrRit (FANAPI) (2010) 3 52.5 246 5.2
% 1t (MATMO) (2014) 3 42.5 267 5.8
# b ¥ (SOUDELOR)(2015) 3 52.5 429 5.8
1 4% (MEGI) (2016) 3 57.5 409 5.8
% 3 (ANDY) (1982) 4 60. 0 438 6.1
& 4 (D0T) (1982) 4 30.0 154 5.4
R 163 (NEPARTAK) (2016) 4 65.0 222 5.0
i £ (DOUG) (1994) 6 62.5 327 6. 1
3 3= (NOCK-TEN) (2004) 6 45.0 200 7.8
% %4 (GLORIA) (1996) 7 45.0 208 4.6
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#5 PTHF ABRRIFTRE:EZ 1980 201641 32 ll%z;\p%)ksg:’\ml()ﬁ)kﬁ#ﬂi‘%—ﬁﬁ°

B
6 mERAfFRE ~C A 12/ FRfaE Db~ 24 3

ABApa g ~B &

g ~E g =10 mm o B%gc F ERpHrriopa g 6 ax g H & T
b LA ABTREME ] Th =10 n/s ] ko

Rh LA () | A B C D E F G H I J
wah#r (1980) | 22.2 | 66.2 | 98.7 |124.0| 3.8 | 1.8 |129.0| 14.7 | 25.3 | 4.5
#*  (1990) | 32.6 |100.0|139.0|180.0 | 6.6 | 2.4 |234.0| 13.5 | 30.9 | 6.6
i (1996) | 38.7 | 146.0 | 228.0 | 315.0 | 10.6 | 3.8 |367.0| 16.1 | 36.0 | 7.8
¥4I (2006) | 25.8 | 74.6 | 109.0 [146.0 | 7.1 | 2.3 |216.0 | 11.4 | 25.2 | 6.2
F R (2007) | 28.1 |105.0 | 156.0|213.0 | 8.3 | 2.6 |249.0 | 14.8 | 34.7 | 7.4
2 %5 (2008) | 33.1 |112.0|168.0|242.0 | 14.9 | 3.0 |[431.0| 12.5 | 28.0 | 7.4
F% (2008) | 32.2 [108.0|165.0 | 219.0 | 10.3 | 3.1 |264.0 | 14.6 | 31.8 | 5.6
F£ (2012) | 32.1 | 124.0]194.0(250.0 [10.2 | 2.8 |333.0| 12.2 | 22.5 | 5.7
#4 (2013) | 24.0 | 86.5 | 126.0 | 155.0 | 4.9 | 2.1 |153.0| 13.5 | 30.0 | 3.3
B (2015) | 26.1 | 97.6 | 133.0|155.0 | 5.3 | 2.4 |170.0 | 15.2 | 32.4 | 5.6
TR (1986) | 23.5 | 83.7 [121.0 | 170.0 | 7.5 | 2.0 |235.0 | 17.1 | 34.1 |13.2
B4 (1990) | 22.4 | 62.9 | 87.1 |115.0 | 3.6 | 2.0 |145.0 | 13.5 | 28.6 | 6.5
%5 (1992) | 20.4 | 66.6 | 88.9 |113.0| 3.1 | 1.7 |[123.0| 12.7 | 26.5 | 4.9
#1994 | 21.6 | 59.4 | 83.0 |110.0| 3.5 | 1.8 |128.0| 15.6 | 33.4 | 9.6
%36 (1997) | 22.6 | 61.0 | 85.4 |112.0 | 3.6 | 1.7 |122.0| 13.4 | 30.6 | 4.2
#4187 (20000 | 24.3 | 74.2 | 101.0 [ 139.0 | 5.7 | 2.3 |168.0 | 15.7 | 33.4 | 4.6
#% (2005) | 39.6 |119.0 | 181.0|271.0 | 14.9 | 3.5 |421.0| 15.6 | 31.2 | 8.7
$11  (2005) | 33.2 109.0|160.0 | 201.0 | 7.4 | 2.9 |212.0 | 16.6 | 35.2 | 5.0
2 (2005) | 18.4 | 50.2 | 61.4 | 66.7 | 2.1 | 0.7 | 71.0 | 13.8 | 27.8 | 3.7
Féa (2007) | 26.9 | 77.7 | 111.0 | 148.0 | 6.5 | 2.2 | 213.0 | 13.6 | 29.0 | 5.9
BR  (2008) | 28.2 | 80.0 |118.0|161.0 | 6.4 | 2.1 |[197.0| 138.3 | 27.9 | 7.0
¥ (2009) | 41.2 | 138.0 [ 214.0|342.0 | 18.2 | 4.1 |[587.0| 16.1 | 33.6 | 10.4
wrgie (2010) | 24.2 | 77.5 | 108.0 [ 137.0 | 5.0 | 1.6 |151.0 | 14.8 | 31.7 | 5.1
$ 44 (2014) | 27.5 | 82.9 [118.0|162.0 | 5.7 | 2.5 [179.0| 12.1 | 26.6 | 3.2
g (2015) | 33.7 |109.0|159.0|192.0 | 7.9 | 2.4 |227.0| 17.0 | 36.8 | 7.9
¥ (2016) | 30.2 | 98.7 | 140.0|177.0 | 6.3 | 2.1 |196.0| 16.2 | 36.1 | 7.2
3w (1982) | 33.2 | 78.8 |115.0|170.0 | 6.8 | 2.0 |235.0 | 18.9 | 34.7 | 11.0
B4 (1982) | 15.9 | 45.7 | 56.5 | 66.8 | 2.0 | 1.0 | 73.3 | 12.3 | 22.2 | 3.5
R 6 (2016) | 24.4 | 64.6 | 82.6 [105.0 | 3.3 | 1.3 |125.0 | 11.5 | 25.8 | 4.1
¥ (1994 | 23.2 | 80.3 |115.0168.0 | 7.9 | 2.3 |234.0| 15.6 | 32.7 | 7.3
1 (2004) | 17.1 | 53.7 | 68.5 | 78.3 | 2.6 | 0.8 | 25.3 | 14.0 | 28.9 | 7.2
H#a (1996) | 17.1 | 41.7 | 61.8 | 89.3 | 3.6 | 1.4 |134.0| 13.2 | 27.0 | 5.6




238 KRS

5.1 EEEUAR/IN ~ 5EE R B8 Bl 2R B PR 5 A
Z HEBED T (&G T)

FIFER 4 BRFR 5 FriG2IRaEsR  Reme
RN ~ e\ 58 E DA R e el A Eh 2R LR 10 T
PRTEIRHY 2 & P E{E 53 5 HE 1T AH R 14 PR
(& 12) - m[75 HEeE R/ NR 10 TAJEFRFETE 2
[EEEA P EHBEMI B R E R A B
SFAVETE T > FLrPRHRE M Y R E A N
PRI P & - AHRBE(RECES] 0.7 > B2ASHYE
Sa] ISR E R MK - e 5 ERTE
U E VPR A » [RIRF IR AE H > WEE
R INER BT FE AT A B8 1R (B L BR G FE Y AH B
M Br T E R EEAT S AP R R TS > B
e JE\ 5 FEE HAH el (A B =il B RAFAY&ET
TRE LRSI - HAM 8 TRTEIEE IR B R A
/NEYAERE RS > AP R IR R T
g - R JHEREED o A BRME R SR E ~ K/
ARHRRTE IR - BEZAIRE U A/NER P PR 2 ]
AT IEAHRE - 1T e Uy R/ B R o

FUUFIIAS =5k

PR [ 2 A Y IEAHRR 1 - e IS
R E AR E IR 2 fA BRI A THRE
M PR e SAHRR RO RR > JRE e
JEE Eh R RS - BRI EM R - R
BT 10 mm HYRFEHIZS o WefR S Eh
PR FE R R gy IEAHREME - RSB R R
F o JBODTERREOR > (ER R LA R - 8
AGHIEEHE SR BT - JRG LA JRURR 5 AR e
RUNARRAME R » I EA REAFIVSRE TR E
BEEE > Rl 2 EfEiEEl sy - HAOSH g
JREEN RIS - 22 R e R 5 FEE A AH Bl 14 AR
HHGE -

TS EIEHAVEE R - HEN RN AT AEAE
FOR/NBER ~ B RIS R ReE -
E5ENBREREHEER - BEERRIR G
B 2 RIS O I RF A LR
EWEEEA - FrLAM EfERIRE R -
R ] 2 B R B 1 K A Y 4eat A
TERENE

Ny
Eé/)IL 5

All 32TCs

M Size MWIntensity ® Speed

0.8

=

[¥]

1hr Max Rainfall ~ 6hrs Max 12hrs Max
Rainfall Rainfall Rainfall (mm)

W 12 1980-2016 + 32 Bk i % 2.
Eend> LTI E 2 4P Gl iR o

# vd“#i“ ] ?%i%& Eapend o i
3]st B F 12(p<0.01) -

o HRIL() A G AR M TR B S
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24hrs Max Total Rainfall avg. 1hr Rainfall 1hr

Max Winds
(mm) Rainfallz10mm (m/s)
(hrs)

Max Gust Winds=10 m/s
Winds (m/s) (hrs)
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TYPE-2 10TCs

W Size ™ Intensity

m Speed

1hr Max Rainfall ~ 6hrs Max 12hrs Max

Rainfall Rainfall Rainfall (mm)

24hrs Max Total Rainfall avg. 1hr Rainfall 1hr

Max Winds
(mm)  Rainfallziomm  (M/s)
(hrs)

Max Gust — \inds10 m/s
Winds (m/s) {hrs)

TYPE-3 16TCs

W Size M Intensity

m Speed

1hr Max Rainfall ~ 6hrs Max
Rainfall Rainfall Rainfall (mm)

12hrs Max

24hrs Max Total Rainfall avg. 1hr Rainfall 1hr

Max Winds
(mm) Rainfall=10mm (m/s)
(hrs)

Max Gust — winds210 m/s
Winds (m/s) {hrs)

W13 FB 12> it 37 b ASESAPH BB 5 - Q)% - 8RS0 Bk ) (b))% = 4
Ba (16 BRER ) o i (**) & & 5 4p B (hdd 3] 2t B F 14 (p<0.01) -
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Abstract

In 2015 and 2016, there were four typhoons with different intensities landed in Taiwan, including
severe typhoon Dujuan (2015) and Nepartak (2016) and moderate typhoon Soudelor (2015) and Megi
(2016). Although the first two were stronger typhoons, the associated wind and rainfall impacts on
the island were much less than the latter two storms. This situation didn’t in line with the traditional
impression that the stronger landfalling typhoon which could lead to more damages over the island.
Not only the tropical cyclone (TC) intensity, this study also investigates the relationship between the
others TC parameters and associated wind and rainfall distributions during landfall.

The NCEP-GFS and CFSR model analysis data are utilized to calculate TC strength and size. It
is found that there is a good correlation between strength and size, while the correlations between the
intensity and size, as well as intensity and strength, are not obvious. There are three different types of
changes between the three factors, (1) change of three factors are the same; (2) intensity reaches the
peak but strength and size continue to increase; and (3) the maximum TC size appears before the
intensity reaches the peak.

In the past studies, the influence factors of TC on Taiwan's wind and rainfall were analyzed,
including TC path, structure, speed, and environment. This study specially focuses on the relationship
between the strength, size, speed, and Taiwan’s wind and rainfall. According to the analysis of the
overall wind and rainfall in Taiwan, it is found that the correlation between TC strength, size, speed
and wind, rainfall indexes is better than TC intensity. According to the analysis of different types of
path, it is found that the TC intensity, speed of the second type appears better correlations in wind and
rainfall indexes. The correlation between the size, speed of the third type, and wind, rainfall indexes
is better than intensity, especially the rainfall index is obvious. According to the analysis results of
different stations under different paths, it is found that the wind and rainfall indexes of stations near
the storm core area reveal a better correlation with the TC intensity, and the wind and rainfall indexes

of stations over the outer-core area of storm appear a better relationship with the TC size.

Key word: typhoon strength, typhoon size, Taiwan’s wind and rainfall.
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