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W EiE(tropical cyclone, TC) B2 EE TR
HY B ZU R SR 2 4 1 B SR IE 2R Ak (tropical
cyclone genesis, TCG) /251l 55HY KRR E RlEHE
g (DU REREEE)) SR 2 EVE RlenviBiE - I
G EHERELOIFANEE  SHERCHT
ZIEAREIR R EIRES S TCG 0ytoE - 43 BRI
wWE e

Gray (1968) & A= 4e 5T B & it 7S (E A F
TCG HyEEEE » B& 753 5 (sea surface temperature,
SST)&E it 26.5°C - ¥ {REE| e H S & /KR
festh E 2 o A R E DRI - UMY E
JEET) ~ SRR DL SRR R 2 8 (e
FREEEE = (488 ) - Ritchie and Holland (1999) i
Yoshida and Ishikawa (2013) 43 #7 75 db & 3 7%
(western North Pacific, WNP) A R Eit5EL TCG
2 [ERE % - Hp&Y 70%0 TC A plfE B2 EliE
(monsoon trough) A BRI A R UG U - 3
EEE AR E(monsoon confluence region) B 25|
JE\tT]4% (monsoon shear line) -

BEFF L WZEE TP AL (WNP) Y BV
RIE(TC) EE) & 2 I R EHYEE R E(ENSO)
8228 (Landsea 2000, Chan 2000, Chia and Ropelewski
2002, Wang and Chan 2002, Carmargo and Sobel
2005, Chenetal. 2006) - {FEEEEEEfEAT » dHRIE R
PR B R R LR T 5 [REAY (R4 FE 7Y R P15
2 [\ e b 54T [m] B ZE{E (Chia and Ropelewski 2002,
Wuetal. 2015) > #:% (#/0) #J TC ARy WNP
AYE RS (PEIL ) 22 FF (Wang and Chan 2002, Chiaand
Ropelewski 2002) - S M= TC AEEFEEY
AR SHIT A FA Y 8 i = e e - HER S (E %
@rifEiE (Wang and Chan 2002, Carmargo and Sobel

2005, Chen et al. 2006) - 17 ER8RE¢fE S » B
TR 2 R R R 5 EEAER 4R SR LR (o
12 U R G5 (A PE AR i - 822 (f5/ ) ) 7Y TC 4R
s WNP BYFEIE (BRE ) IR - 1239 AR
A ap B GIHY5R Y - HERZ (L G AP EE R
BalERl o SR > 24 TC AYSEEr s BT
R 7 [E] 7= SR K (Wang and Chan 2002) -

BT ST B B R LU AR L EE -
BUIRLE » 3PP AT S AT
BREE A= (Ashok et al. 2007, Kao and Yu 2009) - 57
TEEEARET WNP 1y TC &)t A A [E]HY722(Chen
and Tam 2010, Yang et al. 2015, Chung and Li
2015) - Chen and Tam 2010 Ay &R i B RIE
AP AREEEARE WNP A SR hE=E PRI » B0
B ITEDR WNP HEREIRIRAR ST TC JHK
CHEAAN AR R B B R ) AR P LS IREY
TC FHARNREE FE § ORI EERIFE WNP
T RS SR e R R e LB R AL S RAY TCHH
FABEE SR RIRAY TC R JUREEZEN
PEIL-A SR ES L « FEEEBR0HRA - Wi EE SR
A I WNP B S2IREY TC iEE) - (H K &I
4R ET45 R E A AR [E (Yang et al. 2015) -

N R EHY MJO(Madden and Julian 1971)Ei
TCG [H 1Y RE &t A &F % Wt 9t (Liebmann and
Hendon 1994, Frank and Roumdy 2006, Kim et al.
2008, Ching et al 2010, Chen and Chou 2014) -
Liebmann and Hendon (1994) 547 E[1 & R B P RS
#E MJO 81 TC Z[ERIER (R - fthf383 > TC A2k
BB AE AN B 2 R RN (4 100 R (1
%) » {HE5Y TC Bilsg TC HYELBITEE, BABLE T2
—EHY > For MIO BN ET AL TC ByR =
ZE AN HBHES - Kim et al. (2008) 534/t 1979 4 & 2004
FEF (NFJLH ) WNP _E MJO HiE1 TC /&)
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(RE - 4ESREEE MIO BERHANI TS WNP B >
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W {bZEE - fEAUECREEE R TC AR
1% o

A EEFE BE Y SR SO 2 BT e o A R e
19 TC- MaTam 4 A & AV ANV B B 2 ST AH B
S ZEEAHVELR - Peng et al. (2012) DLk
Fuetal. (2012)4} Bt 2003 4£% 2008 %71,
BIEARFE BRI - B3Rk TC &l
YRR TC B S SrBiERsR iR - &SR
7 WNP 7 25 HEE)1) 850hPa fHENREME - ¥1ifE
B S B B R LR S R B B A A
AR EIRH Pt B LA EIER R 2 HHIAE
BIETM > HEERIEEAE WNP B ELE D
(R TCG ML s i 3 -

FFAF LT B HIRE WNP &l - {2
HAEEH BB SR TC - A TC AR H
B e BB IEIRZNITRS - EE RS R
BEZ TR ED - SrE DL R (L MIO
# TCG WyaTEm » 1275 Pengetal. (2012) 5 Fu
et al. (2012)f9flC%: » DUA 38 e SR S B ah i by
#HIE - FIFH 10 ([EER (A HAZEILA) BT
BT PELE R IELES » D ERET RVEE Rt5
HYESEIRZ AT 5228 WNP ) TCG » AS53RkI
B 55 B RyE kel 772 - $EEhE ENSO ~ MJO -
45ty ENSO B MIO T4 IfESE = ~ 5
PUREE AN > S/ E AR et -

= EREMEMRS A
ARHFSEF PG o SR SR T .0 (European

Center for Medium-Range Weather Forecasts,
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ECMWF)Frf2 ity ERA-Interim FpA7 &K} « (&
P& 2 3t [F g R 2% TR (SST) B 1 T
FRBE(SLP) ~ R EEfgHY 850hPa 7K 2 JEI5 B AH ¥
f& ~ 700hPa fH¥2E ~ 200hPa /K3 JE S ~ 1000-
10hPa LL BB « H /KgAKy 0.75° % 0.75°
HRF TR Ry 7S/ N e PR REIE 2000 4% 2009
FRE (AAZEA) - A EREHEBRAKR
%% g % % 1 f5 (National Ocean and Atmospheric
Administration, NOAA) £ {45 H PR [A) 5 M
#75f (outgoing longwave radiation, OLR) &Ml Ay
HRUSEIRHEEE - BT g H—5E 2.5°% 2.5°>
(s PR REI 7R By 2000 4% 2009 1SR -

FhEE THENFEEEL 2% NOAA F
& FE A0 (Climate Predict Center, CPC)HEALAY
ONI #5f&(Oceanic Nifio index, Xue et al. 2003) -
ONI $5HE2FH Nifo 3.4 J&1H(5°S-5°N » 120°-
170°W) = (& H Y /EE 129 SST A RIZERE]
HYREPE - &AL H #Y ONI & &R el it
0.5°C BRI B8R (4:(EI Nifio) - [fiZ#4E 71(15 5 ONI
R ECEERY —0.5C Al fs S B2 B2 5 F(La Nifia) - 3
IR TEFRLES (AEJLA) Frk 2 FEE(E
B aS  AHER Y2 ONI &t 0.3 CERZ T
R > EHRZR T Z ONHE® 0.3 CRIER R
2T T 2002 ~ 2004 ~ 2009 FIE IR
2001 ~ 2003 ~ 2005 ~ 2006 FEF A1 F 4 5 2000 -
2007 ~ 2008 FEEFF AT -

R Wheeler and Kiladis (1999)#%{itfy
SRR AER R AT AR OLR kb MJO (&R
5% > MIO i B B (a5 3 0 21 5 ~ 385 30 %
90 KHEREERSE - B T EF MIO 7£ WNP HYEF5T
JEFR AN RS R B A 2000 4£%] 2009
FEREZE MJO JJZERAY OLR HfE-FI9FEEE (FEE
0°-15°N ~ 110°-170°E - 5 WNP i E ey 52
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A &I OBHIR/ NN Z R IUR B MIO $57
JERHANURLAEH > OLR BEEE AN E 2 Hiry &I
KRy MIO S50 E B ARV 45 SR H » o REES AR AR R
MJIO B FEREH - ifi MIO $EF BRI LIS 7l
BRIFEEAIERR By MIO ¥ SRR HA - FefME Fery
MJO % fE I IR AT H 8 RMM $5£%(Real-
time Multivariate MJO index, Wheeler and Hendon
2004) 4 ~ 5 ~ 6 FHAY

A Bl 78 #4545 #2 (genesis potential index, GPI,
Emanuel and Nolan, 2004) F iAo Hr B B 8h 4=
B RBERY AT RETE - I AT R R R BRI 58 31
HIHfT » EFR R

3 3 (Vpor)3 _
GPI = 1105712 (22) () (1 + 0.4Vspear) % (1)

70

Hr p BAEEDEE - RH Ty 700hPa AH %%
J& > Vipor Ry RVEAEEE » Vnear & 200hPa Eil
850hPa FyREH 7 < B> WNP » f RVE(E EZRAE
ENSO =¢ MJO b - {E{E R iEHA H 4RI AT A B 4-
6mst B EIES - HAE DUEE) O SRS R
FERfEU N (AT 70 mst) > RIFEHAM
R R TBAE R AR R A I R I8 LB i
Peng et al. (2012)3 Fu et al. (2012)453 RllETm
RPG P IE R TR % e LR 38 R Y 20V iR,
fig > MFIEERUEBIRIFRCE R ¢ (1)RHERIR AT
FEEAERTY 400km > (2) 3~8 KIFEIERZHYHES
MEER 10°s™ > () B ENHERT AT (E R 2 /b
=R L - BT s EHER - 3
IRFEERUR R S D BENERT & T H R
1. 4%y 3-8 KHFRHE R (Lanczos filtering, Duchon
1979)iy 850hPa FH LM & M HATY 10°s™ 5

2. KJA 107 s AHSE 2 i/ N 16000km? ;

3. R 2/ DS 72 /N -

AP PR S B B 5 e J 5 L (Joint
Typhoon warning center, JTWC){F 2000 4% 2009
FEERATAY e FERR (€ (Best track) &g} - 25 VT HEE)
Atz TC BIEFR Ry TCd » HAEFRER
Ry TCn - ABAFELL Best track e —2EaC ik
[ EL{i B By TCd HY AR pIHRF ] S AILE > TCn HYHRFHE]
FATERIRy 3~8 RIER Z A ZE TR AME
P AF P B B ( A= e B P BT TCG RYBFZ )
FEE-TFEZF Tk 165 (& TCd LUk 314
TCn » AR [ probability of TCG, Prcc=TCd/
(TCd + TCn) ] HYE[RE{ELY 34% - #fHE Teng et al.
(2014) AR RE o KU B 2800 H A B2 A8 24 /)N;
HYZAAT 3= 5% (tropical cloud clusters, TCCs) E % By
1RE) > HA AR By 27.3% - BLERMIHY Prec 4551
JELL -

TCd £ TCn £ ENSO By ¥8LLRZ A Byl
o IEHSF - R RAE T FE MIO 255HILL TCd £
best track fPEE—2E508t > HH - TCn 2 3~8 kX
R AR R B R A E Y H IR R AP E
F& MIO BRI VSRR HA 22 - FHS ENSO
(BRAF ~ & =M ~ IEFFEVU{ErEZR) K MJO
UG - NSRS R BT A AE%  TCd J TCn
HEWAE - HUETHE 100 RAEE(L (2
FAHY TCd B2 TCn Fi DA% s BARY4E K Bl LA
100) » Bl WNP £z K R SR T4 100
KHA[EA %) TCd Je TCn (T E - fei% » (¢
B EEGE TCd L best track Hreg—ZEE0 8%
TCn Bl 3~8 IR AH S et Jo8 72 S e AT IR
e L ep O B R — e S B DA A ek, 7.5 {1
KL e T O BT TR PR YA R
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(—) MEtEREARERIRS

DIFER KR ENSO 434> TCd ~ TCn #&
By 100 REER(LAVEE - SR B R A Bt
ZHEHERT IR — - R A TR ER
TCd B ARSE  IEHF B EZMIZRA R
HlFs 12 ~ 10 ~ 10 {& ) - JLa55E1 Wang and Chan
(2002)5 fE £ FHIGEFIHALL - 2 TCn BrE g F
AT (AR 18 ~ 21 ~ 23 {E) » {45 Prce
HHERAEHY 40%3 /JBEJ% SHEHY 31% - N IBLEREIE
e BT ## Students’ T test f@Es » TCn #( &
E%E%’%EZF&E@EE&% 90%( /[, /K4E » TCd
BB SRR 90%(5 0ok - [RERR L%
HYAE AR 72 5 TR B 24 TCn BiE i - H
RAERBAE TCd Bt -

Fy T & ENSO {5228 Pres » FAMFIA
GPI KatH GPI fAiTds 2 BREGEBAY -5 B R
B CRIGE R Z B TR ) #T0 -
fE 1 [E 2~ [8 3 43515 GPI ~ 850hPa 7K [ 5 Hi
R ~ 700hPa AH 8 A A PR B LAY P25 {E
BARRSAE o BRAENF GPI KR 6 VS B4R
SO (& 1a) > FEEE P E 23— e &
20°N ~ 140°E [ 5 e Lo 25 46 H 4R ([ 1b)
K53 150°E LLRHY TCd it 5 2RI 23
AR SR (LB e, £ BpEPlEIE A TCd B
TCn FHEHR/D o 4SS R B G SR 2 BV Tl
JEPE ST G 58 B 22 160°E F #7368 /1 160°E DA
SRAVECS R ([ 2, b) » [EIHG A 5 25 /K R m SR
fi(sE 140°E DRy in (& 3b) - AR
1EEI{E 150°E DUSREENEEE R TCd » R Z 24
055+ S SR A R AT v IR B AV el o o 2 R ik
SETE IR REVE WNP (I REEE ([ e, f) -

IR 37

g K R A PR HIAE 140°E DAPEEIS /I ARE -

FA B BLSER E R SN KE S BN

150°E LAPE 7 & 2 Fll 58 (TCn) 2 — 25 pld /s TCd
(I e, f) -

4 k5 200hPa-850hPa # H &) » A BT
BB EEZE 10~15 mst (&I, - = EJE )
i FEAVE LR R SR H 47 2 FEIRY R
(L ([ 4b, 4F) - HHEFHI M A—E/R
2 (Hig T E BE R K E AR BRI L

Fo T BALBBFBUAE > RV EEE K WNP 3
[ 7538 110-140E° ~ 5-20°N K, 5ii& 140-170°E - 5-
20°N Fi{EE % (WWNP B2 EWNP ) » 3% GPI (19
VU ER bR S S TR FEEE S B ik DAL SR B (B et
b 455400 5 Fw - BEFERF (& 5a) » WWNP
B EWNP [)5E+g GPI KBS (7.39 817.72) >
{B1E/54E0E ([ 5b) EWNP fJ GPI [%{%(5.54) >
WWNP £ GPI HIlf e 1(7.51) - % WWNP (&
5¢) BRI Ly 2 EL R DITERRAF (248 ) 34 i CRK
D) 496% > AF| (BF) TC fEILEIAR - ¥
EWNP ([& 5d) » BE4- (J24F) IF 850hPa A
FEEE1 700hPa FHEFERE S I 4.4% (5.5%)E1 5.4%
(5.7%)ry84 0 CRY ) » BilfE 2 K@ 3 —2 - S {E
GESFR > TCd B2 TCn fiy BIRAF AR O AT )
TRAZI IR lE%meﬁ}:‘ﬁF‘ B o g R P T AU P
57> FEE BT SEEE HA AR VE R BRI
DREE -

(Z) . TCd B TCn LA R
A AT amAYE ENSO fi8 WNP K RUEER
55 > #Elisz 2 TCd 81 TCn /£ WNP HIAr'E Y

Afi o FE F2ACHE TCd B2 TCn oL T 5 > FRaTHE
B¢ 7 ENSO g2 -
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GPI anomaly in warm years
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ABSTRACT

In this research, 165 developed tropical disturbances (TCd) and 314 non-developed tropical disturbances
(TCn) and genesis potential index (GPI) are used to study how EI Nino-Southern Oscillation (ENSO) and
Madden-Julian oscillation (MJO) affect Western north Pacific (WNP) tropical cyclone genesis (TCG) during
warm seasons (May to September) from 2000 to 2009 from aspect of tropical cyclone genesis probability [Prcg,
TCd/(TCd+TCn)].

After normalized to per 100 days, Ptce in warm years, normal years and cold years are 40%, 33% and
30%, respectively. More (less) TCn in cold (warm) years caused different Prce. GPI analysis showed that
eastward extended (westward retreated) monsoon trough in warm (cold) years due to westerly anomaly (easterly
anomaly) over WNP were the most significant change. Composite from disturbance centers showed TCd groups
had better conditions than TCn groups. TCd in cold years also had highest GPI due to highest mean relative
vorticity and mean latitude. That means disturbances need higher strength and higher planetary vorticity due to

lower background vorticity over WNP in cold years.

MJO convection active phase is more favorable for TCG than MJO convection inactive phase (Prcc 41%
V.S. 30%), but total number of disturbances per 100 days remains nearly unchanged (32 V.S. 31). MJO
composite results are similar to ENSO results, except large scale vorticity and humidity anomaly showed north-
south reversed change. Combine ENSO and MJO together, results suggested that Prce would up to 40% if the
background of WNP is warm years or MJO convection active phase. TCd numbers and Ptce contrast between

MJO phases under cold year condition is more clear than under warm year condition.

Key Words: Tropical cyclone Genesis, ENSO, MJO, Developed and Nondeveloped disturbances,
Probability of TCG, Composite analysis



