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R & s LT bR
n‘ix%"f? R P

EEAA Y BRE

'RREEBREBHME D
‘EMATFERROBRARNREHREER

(PERE—ONE/\A S+ HUH - PERE—OANE+—AZ+=HER)

wW OB

e BB RZEEZR R G (IPCC)E 2013 £ RIFEERN SR GBS R EEEE TN ESR
TR RHAF R R T AR SAVEAER - MESRABEEENFZET - SfHILES Nl
FU? B ERIAREIRER 70% N YRGB e A - BB R R o e IR R AR - A VISR
RIS SR P A B LR SRR AT R R B R 25 - Bylt > AR AN BRI 24 FH5R
fip LUR BE— S YRR AL E 220702 > PA 6 (BEE AR R E AT —(E5 Y B e g R R 1 - GRS B
FRAVEIRE LR B ERTES > A i m g IR e A EE @ISR - At
PlnE BB PG LA R A PR AU A B R AP AR A4S SR e 2 B BRF G2 (ENSO) s 4 - SoSME 3 B R
R R R 1 B S P R AR T A B - R PR AAIR Pl R R R EL IR - (B RIBRLE
e ] 6 = B PRI 2R B B B i B B BRI B e A B Y e B PR I LA P R R P RS — ~ —
TR KRR REEIDRE S CRR N K= - O{E SRR SN RHER RS - e
EENNZRLARNE BB B E - TS EE R RS L EREEIE N EE - T4 - IPCC s
VA ZE ENSO 2 Afiz(La Nifa)fyaz aEry SRt S LEEEEE 422 ENSO BRAH{Z(El Nifio)y4-{7 HHH
0 BT RS R T R RS R ERRE( L - AR E NSRBI E R AN > e R B R A
FE) P BRA M B AR DR B b DR n B P IE AP 2 i 3 2 TR AR A A 15

Ao
R © EERE ~ RLBPEICH R - SRR E - £IREFE - FRE

*EsES - EERP > ZILW R EEAER 64 58 Email: mongminglu@gmail.com



194 CFPE SeltTPEzs
— “HIE 2[R\ FR 47 By 2 BR 2R | (global monsoon) F1i&
[ =]

Bk R R B AR B - FRF R
WEE B E AR RS EHH RGN
AR FE AR AEIE] » B4R R H R R R i
EZTUREMERER » AR H BRI R N K
SN BN LSV SR - (BREERY
RRA R MR B LR R R R R RO AR R
(Liang et al., 2005) - {4+ 0 FE(RHTZRE TR
LR ESR " FE M EEE R (Ramage 1971) -
ZATT EH A ZR RS A A A 2 PR B BT AY IS - (R
O SRR BB AR E1L -
PR i 2 e P S TR S S M S B A T LA Rl
R I A E R, -

15 ==& (regional monsoon) » FiiE =& HHFLRES
IH(Trenberth et al., 2000, Wang et al., 2012) - £
2=\ PR & 8 b S il 2R [ B A0S 18 B ER R
(Hadley circulation, HC)y%#{f(Wang et al., 2008) »
T R RERHER SRR R 4R R EITEERAYFE A - Wang et
al. (2012) Apgdb-fEk & BV E T B Bl &
ZBERY 2 mmiday H 5FEFHRTE 70%2L E
HyM @ E R R - KRRy R 7 EFEEE
(Figure 14.3 in Christensen et al., 2013) » 53 7RfE%
MRt ST - B 1 ZHR# Wang et al.
(2012)YEF - ] 1981~2010 FFE 2B EEF
(GPCP, Global Precipitation Climatology Project)4&
By EREE - 73 51A 163 (North America

Wﬂ)

20N

Normalized annual range of pre_c_:jpi’roﬁon and GMP domain 1981—-2010

X SN

4OS T 1} I 1 I I T T I I 1 I I I I T
0 30E 60E 90E 120E 150E

I 1 I I T T I I i l I T I i i l T I
180 150w 120W 90w 60W 30w 0

-25 -2 -15 -1 =05

0 0.5 1 1.5 2 2.5

1 FAPREENERREHATREAR - WL EFEEL (f25%2) - /4% Wang etal. (2012) LAEg
PR BHWE T EHEARREAZRE A 2 mm/day H SFPMRE 70%LL LRyl E HEEE (F
4 ) o B HOR X &I LR IE3E (North America Monsoon System, NAMS) ~ 53 (South America Monsoon
System, SAMS) ~ J:JE(North Africa, NAF) ~ E53E(South Africa, SAF) ~ Eg5H(South Asia, SAS) ~ B g (East Asia,
EAS) ~ B/ (Australian-Maritime Continent, AUSMC) ~ FgfEk t A& 5 (Central South Pacific, CSP) -



-O» %4

Monsoon System, NAMS) - EF 3% (South America
Monsoon System, SAMS) - df; JE (North Africa,
NAF) - E§3JE(South Africa, SAF) ~ Fgox(South Asia,
SAS) - Hign(East Asia, EAS) ~ JE I (Australian-
Maritime Continent, AUSMC) % Z & - 14 ={HZ
JE\IE 4H 5 /Y o B 2R e (Asian-Australian Monsoon)
ZHEHER O B EN SRR R - FE
e 3 A 5 1 A Pl A7 i 2R (annual cycle) & 7>
Tt B B T E R PG IRA BRIV E FFVE -
1 FFIEE Bk &3 # (Central South Pacific,
CSP) A Fg 2 oy Afr 4 SR A P B ISR T AR E R 1Y
R0 (B2 N Rzt IR 2l R B A
HlEh B A E R EIAEAFRE(Lin et al, 2014) -
IR A Wang et al. (2012)%1 Lin et al. (2014)HY
TEFR 0 oy BEREEATHERER T K & A
ETEET > HERYBHIaRIE R R EEZ
Vgl S BRI -

PR &2 5 B B 5 TP E 2 2R ek st Y A R 4
(annual rainfall pattern);# 5 o 4FFR -2 —{[E 11 7Y
Ve PR SR B R Y — & P PR S B A e R R B By
AR B KCOCRIEEIEAR R M - =1
FREHF LR EEEREA S TETE » BiEH
FAE B E 1R T A St B i =2 /KR IR RE T B
AREaTE H 2 — (HEE > 2009 ) » JoHAF IS
i HRAEREREZEG SR SRREEEL
BRI R R A A IR B PR YA AR
77 - Sperber et al. (2013) g F L {2 (pentad) /s B fir (1
R P E R A E R AR 4 [ 2
Z * BB (onset) ~ Jalg(peak) ~ 455 (withdrawal)HY
R ] RS2, BT S & (duration) = SFIET20 B Ry S SR HL
ZMERENZ TR E - BT —REER
bR — A PaE R E AR R E 2
JEFERAVASHRELL 5~9 H BT F- IR & 2 E

R

Floe 195

i Smm/day FIE(E Ry S R A BRALGHFfE - BAR
HHERAEE PR S A A B IR 2 Fydkl - ETRHEARR &
FEEREERY Smm/day HYRFREE R R - ik
Sperber et al. (2013)/& K ti=0AH T ELEER HHAY 5
% RAEFEEIEIEERAAEEE - flam: Bl S
mm/day & {FFIEE & AR HEE
Rl ER SR e E R E MR AR

75 U R F B E PR SR H AT FETRE © Ror
5 (0 FH [ 2 PR &= PG M8 0 B R S Y e B

Sperber and Annamalai (2014)12H &4 /R & BE
JEEETE X H iR & & f& 2 (fractional accumulated
precipitation);Z » Tung et al. (2014) Bl &5 F RS =
B L 2 1% Y {2t PR & SR {8 {E (CPM, climatology
pentad mean)F1— H 445K & TR 05V Y 2= E A
A 4 4F 44 5 & A9 EE 1 (RPI, ratio of monsoon
precipitation index) Ky 2 & 47 1 bk % (CDF,
cumulative distribution functions) {E & HErfichs - %
HEfECBLEH RPI A CDF A[ SR BN &
Smm/day A& B IR R HIETE U R
P EARRAGEF ] - R R & 28w =
R EHEAYHERGE R - 280 B R
B O ELE A S e s TRV O - BRI B IR R
{BEER S H T B Y R AR IR TR AE -

ASCER FFIAT ABTFE R B G et 2
R PR R AR Y B 7% - 1055
ShagaEt T & EIEHY B — () F i (real time) g
BECM AL - B I e
BETTA T B AR A R LA R B P L
AP ERRE 2R R (; - ZEREN
SRAEIEH R BRI R TR A - R
Je\y e L EE A R (18 1) HIbaa B o
HE RPN T A AR - FaisE 1
B FEZEILTT PRI EREE 5 2 HHTER
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& I/ NIRRT R A R e R -
e E FNA TN ERZRAWER, - EEFRUE
oA = BRAS BEFE 53 A B AR E B (Lin et al,
2014) > FoRETEHVRFIARIR AL B (B 15 A AR
IR RE MET R AS0E All EdnmB pa It
AP AR R & IR ZEE (SAS - EAS - AUSMC)
HOREREA TRE G -

ARSI ] R (B R R
» FESFEPER R EERE—
PHELAN AT E 25 2
o BT IA R LB B P LR R
DUk BB B2 (ENSO) A {1l 4 7

[ FIRERR S AT T BB A 55
S R R L I (LR -
SR LRI G P W s B R

{EBLEBRRHIR - B ARERREHIEET R
BALEGR ©

FnPEERI

— - BHESWNAE
(=) &#

AL MY ERE By 22 08 I Ink B 4 BRAS B
e ZEHUETERER T 13 (8RS aHE A EE
H PR G EE R 1979~2014 R H &R -
13 {Emmh oK ~ Kb ~ 216~ ¥ir - 29
e~ R ERE S fRME S I B R
) HYE IR ERAE 1951 FELART - BURE R AR
SRR - BRI ETERHE ] T 35 NASA 378
BBk /K Rt E (GPCP) S 2.2 fifg(version 2.2)

RSk » DU NCEP/NCAR 4347 (Reanalysis)
(Kalnay etal., 1996) > H -9 /K L EEGE R} - 4844
AR EE Fy 2.5°%2.5° (i FHHY g 558182 %A 200hPa

uuF

Ll

ERR L e

~ 850hPa ~ 925hPa JE15(UV200, UV850, UV925) -
500hPa EFJ{ir = EH5(H500) ~ i 7 | 2 /3 RUROH
5(T2m) ~ 75V ISR BE 55 (SLP) - S58MILE T
NOAA #E fit iy 4} i & % #% &4 (OLR, Outgoing
Longwave Radiation) &} H]ET 20 B BN YU E
B & 3 > DL K S 5% T M P (SST, Sea Surface

Temperature) & H & RH(NOAA OISST v2) -

(Z) FRBHIERTA

L TR TIYFRIE
N EE R B R ECRE - A SR
S 7527 Sperber et al. (2013, 2014) {5
LAfiz(pentad) £ BELAT Y RAERR & - F20F REIAIPR 2457
120 6 S AR AL - A R R E T T B S
PREARYBRAA ~ Rl ~ &5 - ERE T EEEE
HIEV4EM & ~ SRR R - KRR 3 (E
B - MRIE 1981~2010 4 13 {2208 P 5
R BRES (B 2) BnZEERREA
EILERS » IR BAESS 3133 % (5 A 31
H~6 A 14 H) - %5 A HBAES 44-51 2 (8
H4H~9 A 12 H)  pirE e BIIERE
T 1& & HERAE PY AL A3 Y e e BT R
2 BN Z B 2R — H Pk 8 2 %1
iR (Relative Rainfall Rate) » 5L Sperber et
al. (2012)fZ Hi#y Smm/day fF I (E I ZF dalks
EITESS 29 (&S ISR AR SS 55 15 » MIE B~
RAHER S - 7] BN R SR ER
TR - B 2 WEUR T DU L 2B E R
& EHGPCP)HY 120°E-122.5°E #il 22.5°N-25°N
H4E s dn B (AR E A= E IR E Y ELEL -
E FI Wil B RIRAVRFEIRE L, - BB
I {E 7 ] 5% P58 AHE - EAERTF (55 15-25 i)
GPCP AH 2 Pl s = I RE T ARk 2R (56 51-65
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12 Taiwan Annual Relative Rainfall Rate 1981-2010
41 —— GPCP Dur.= 63%
10 —] Station Dur.= 65%
. Correlation=0.96
8 —
g-. ]
L) 6 —
E .
£ 47 //
] /r-/\
0
-2 -

5 10

15 20 25 30 35 40 45 50 55 60 65 70

time(pentad)

2 EENLL RS ERHGPCP)RY 1981-2010 fFR(EFIIZEMHETFRFRFIEIR - DU BRI BRI H (Po)
(CB—(EEES) ~ EEREPP) (J77F) ~ &SR (Pw) (55 {EEIRE) - fEil Fyfz(pentad) » i f ¥
FRZR(mm/day) 5 4143 48 ERHGPCP) » BE4R B2 B RINEER] o [BIFIHY Dur R~ B PR EALER 25 248
&ELLBI(R) - Correlation IR RRTEEERE R Z2AYHERRAREL

) LA S Y GPCP -

TRIEZ PSRRI (18 2) » ASTRE
LIRS ER A 0.5 fEsryAH S Bk pR R IS (E (Pm) 1 R M
TE FHH B PR 22 (Pr)E 8 0.5*Pm HYEE —{ F EFR
AYBH AR (onset) » fElE(E (R FT R (KL 0.5*Pm £y
55— 15 F SN SRR AE R (withdraw)  DUEZ S5 5
a0 M B 0.5*Pm A S [Pl fy 4. 1mm/day »
GPCP HI[fs 5.1 mm/day - Z/EXFRIE- N E
AR E PR AR R AR 3 - HORAEIN AT
JEE FHAEE FH 5 2% bl BN R A Ay R B SR s
e -

2. B—F{pFWE
AT ASR L AR R BB T A0 2 Ry R
AR 2 R s PEL R BR R (A e AR

KR B IE R M akat - TR HE Al
FeLUR I EIRRE S 8 Ry B R (5 2012 [
2014 ) MRS B ALV F EIRER R NIR
{2 G2 Pt B M AR R o A ([ R 1995a,b
; BEHLE 1995 ; [EHIZE 2006 ; ZEHARE 2008 5 &
Bl 2014) HYRGARFSHVERA FARE - AT
HTEREFHRE - e i BB R R
AR g e e P AL AP 2 R B S Pl R P
% o INESMHTEHEE T RENR G > e
FEEFRIEAGRT - PRI ELAIRIG SR
JFRIEET - e AT o e T R AR B
SERIEE AP o [Pl BACH 2 B /N RUSEHE
By H 30 FESR P {ERT R Pr AIHIET Pm
R E R (B —F O H NS
EERHIETERI AR B E A E IREE - REA
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1 5HE SR ERARE
B R make pentad rainfall climatology
I Data pre-process 2. G EHERM AL H (1-605) T ST E T R AT B FR 4(Pr)
calculate the difference between the pentad and January mean
rainfall amount, defined as the relativerain rate Pr
E RS ¢ R E(Pp) FILR IR - IR N
wem . P 4 R A HITAN 5 46 By i P
II. | Determine 2 characteristic values of the Pp: the p;_er:fi?\w'th ge maximum pentad rain
annual rainfall pattern: the pentad (Pp) and 2. Ppﬁqﬁﬁﬁ_ﬂzwﬂéﬂﬁipm ) _
rainfall amount (Pm) of the maximum Pm: the rainfall amount of the maximum pentad rain
pentad rain
TREPmE E HAWATH AP B EE - B 1. R 2 (RS L A0.5* Py g iE 5 1y LR BAHAR A
HAHHE B4R TOES R IFRYT - JRIHR 2 A 4 iF5f)(Po)
TELLE] Po: the first pentad with the rainfall amount > 0.5*Pm is the
" Determine the other 4 characteristic values onset pentad Po
: of the annual rainfall pattern, which are the 2. & Pp 7 1% S5 1{[] /[N 0.5% PmTE: E 25 B plg HE A4S T I Y (Pw)
the wet onset and withdraw pentads of the Pw: the first pentad after Pm with the rainfall amount < 0.5*Pm
wet period and the wet period rainfall is the withdraw pentad
amount and percentage rainfall of the 3. fEPo EPwHAME Y - & FRm B S R HAYEN &
annual totals. Rm: the rainfall totals during the wet period (Pw-Po)
4. TEFERr FsRw (i AR AHF B EL (A
Rr: the percentage of wet period rainfall in the annual totals
3 ZFRGEIITFRER EUE YRR -
FERCR T AR 2B B (real time) PR R MEEE ARERBILL Rr 201 o {1 » BE— (0 AVAE R L2 H
HEASIART » ASCLL 60 FE(1951~2010) = MG E 6 (EAEAFHE{EES | Pp, Po, Pw,Pm,Rm,Rr » L)

FHA 30 (1981 ~2010) GPCP by BB Ry ki
SHEW T REPERE > IRHEANE—E0WE
BRI EEENIHAE L - HeET -

B B FREREER 1 YR E
FEEZFAE 5~10 H Z [HHY 5 R IEE (Pm)
DURGZIE(E R (fg2) (Pp) - FFLL 60 =i 30 4F
PR R (E (Pm)FEFFEYEE 25 H 0 ir(PR25)1E Ky
SHE(Ppr25) - EFREFF 19 (4 H1~5H)
Zi&E— (AR R 0.5*Ppr25 BRI —(E KT
PRHABH A (onset) (Po) » I AE - A Pl R I (B 2 12 Y
& —FEHEET 0.5*Ppr2s ZIRAVH—(p &E
PR HA4E 7R (withdraw)(Pw) - 2R HH £ /& (duration)
(D)E %2 Ry B AT 45 R DA Ry B (I ] R 8
(Pw-Po) » EXFHAGERR & Fs Rm » SRRHARTE S 4

Kol Dr i - A 3 (SR A TE AR
SERFZIEREE - 1% 3 (EfF B ML ALY
PR - Dr A SRR R - 2
TN AR A A E TR T
EEGEDH —LEQNREFIEEZRE
R LHEFNEZWENF D E R EEAEE
e (ELRTFH 28 2 - B (break) 3R 52 45 B0 M 55
SRS SRIRF IR LRI - [ BE B — SR HY SRR Rk
TENZFE R PRI AR -

4 243 RILL 60 4E(1951 ~2010) 228 HinE &
TEFR1 30 £7(1981~2010) (Y =& Mk K GPCP pli &
BRPERSRRT Pm HEr & 2ElE - E /BT 60 4771 30
EREE R Pm e KMEMEE - R A E HIR
£ 1981 7 1% » WisHERIHY Pm {7 B0 PR75
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Pm(mm/day)
30 T T
- |
- T
25 | | | |
B I I |
20 :_ | | 1
15 |- | ,
i | : I
1ofF | 1 I
i I L
[ A
5 L | | |

1951-2010(S)

1981-2010(S)

1981-2010(G)

4 EEMNISER 60 FREL 30 - RIS EDRH(GPCP) 30 4 iy A AQIEEHRF ] AP S (Pm) s Sl - il /= 25 57 71

B2 HIE 1951 ~2010 4E -

MERET - B 60 F£HY PR25 Flfe/ MEEALT: 30
> Fom 1981 2 FEUHE]HY Pm B/ ME(KRY
1981 F£ 7 1% - GPCP HRHELAEERHE Pm K
EAYZ SRR - MInE&E RSt GPCP & »
{EWEHE R P #f0 PR25 2SR K - 5 DUE
—EE{y Pm {E Ry R4 o S I B AR A4S R
M-S E - £ Pm (RKATER PR HIET4E
RAAEH > B Pm a3 LUR
A HTERSHY Pm o3 PR25 {5 Ry 4 pR AU {5
I {EERR S IE{E T BL 0.5*PR25 {7 £y R HART PR &
P E S A AR R E S BV R AR E &
B AR REER R BB AT NME Pm R
{EAF 157 55 11 7 2 P B 9 B 4 R 45 SR PR Y IR

AN 1981 ~2010 4E ~ GPCP 1981~2010 4F - #tHif & Pm (mm/day) o

1B - RUFEIANENEELL 30 F R E  EEHE
RS R U R E R BRI R A A RS
S PRI A 52 BN S 3T SR S RS FE P P HH A
B

= EEFWEIFREt
(—) RIREE

EBEII R IR B EER 1 - I
BUE R SR R TS 208 13 [
PR 1951 427 2010 4G YCRE) 10 4
{9 30 4R RUBEEHIE TR B E FASH % L R
T+ 1990 4F LRI TR B B R PR BN 2L
1990 47L& AV HHBEZE (L - TERFRALERTRT B (PO,
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g

%1  EEHNEZE (Taiwan Station) [ 1951~2010 4E45 30 4E DL ABAEZIENGPCP) 1981~2010 4y EE# A i1
IR RIERELE & B P HABHAAR ] (Po) » R 2R UEHsF R (Pp) ~ SRR BASS SRR (Pw) ~ BB R BAR &2 (Dr) ~
e Pl R AR MG ]y PR B2 (Pm) ~ SRR HAERR & (5 = AR E LLBI(RY) ~ SFHALK A& (Rm) -

Climate Period i i P or P R R
(pentad)  (pentad) (pentad) (pentad) (mm/day) (%) (mm)
Taiwan Station
1951~1980 29 32 57 28 8.3 61 1325
1961~1990 29 31 57 28 8.4 61 1325
1971~2000 29 31 57 28 8.1 59 1305
1981~2010 29 51 60 31 8.7 65 1455
GPCP (22.5°N-25°N, 120°E- 122.5°E)
1981~2010 28 31 55 27 10.1 63 1315

Pp, Pw) 1971~2000 ERIATRHIHIZE R AKX - (HE
PR A AR & LUK 5 SR BIRI] 1971~2000 1K
TAATRIE - FrEUE R HIRAE 1981~
2010 £ APl e {E (Pp) 5 A= AE B R RHY S 51 {1
(9 H 3~7 BB AT = HIfER R AV 31-
321 (5 H3LHE6H9H)  SrRHIHE R
EERT=HAME R 3 (BN SR T 3 (&
B - FREEFER A SRR E) - SRR
PR EEBIERRH B AN -
i GPCP PHEERHEEEIAT(22.5°N-25°N,
120°E-122.5°E) P45{EE1E 1981 ~2010 L5 {75
IHEEENRAEE (R D) SERMAEE 13 (F

SPHHIEMT R ERIE R #4T - {H GPCP {p £
ENFERG R Z I e el 2 > Pl S SRR R A
URERHT. - SRR - R IR R 2

FHIRAVE LTI - GPCP (63%) AIAIHIE &Y
(65%)HH = HEHT BT GPCP ERHEREE AHE E %
BV AE R ERENRAPEEL - HEE
BOAE Ee RIS SR JBEE
FY P B0 R AR o BN A RESETREAS B - H AT

GPCP 2RI EERHE 1979 FBiE -

BRI FE R BIRIR R E ﬂ%’iﬁ&%ﬁmﬂﬁ%ﬁ
{5 ] LL% S B B B 46 R0 &5 SRS A 25 7 = B
i - 55 21-24 ﬂ%mﬁﬁﬁﬁﬁﬁfﬁﬁéﬁuﬁﬁ(pre-onsﬂ
period) - 55 25-28 (€ FsFE#AHA(onset period) - 55
29-32 {% ks Bita 1% i (post-onset period) » £ 51-54
{125 1 B2 PRI HA4S SR RiT A (pre-withdraw period) » £ 55-
58 iz B4 SR HA (withdraw period) » 28 59-62 {2t Fy%s
H1%$] (post-withdraw period) - 7 25 ELAYEE (B H]
ek 1) 2 % [ e PR A (B R R SRR
SR RANGE - B Sa-c &S FEABHARIN =& ELHY
1981~2010 4EF455 & ~ SLP ~ UV850 & fE1H -

5d-f FI R [R5 SR B P 4 2R = P B SR
(ZRIERC =P s el CEE i) 12 G R iy

FRdaRTEIE R L4 20 FELIAHYEE sk 2%
PRI I H R A ENE B S A e A r AP
AR AR AT (SPCZ) - JLACHAAT R E
BV AT (1TCZ) > FRIEHTATHY T 3N P e
BB ER & - EAEERTHIENERE -
SHatrIRata - FERHGIRI (18 5¢) BEIRpD
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) 30E B0E 90E 120E 150E 180 150W 120W 90W 60W 30W [¢] [} 30E 60E Q90E 120E 150E 180 150W 120W 9O0W 60W  30W [¢]

1 2 3 4 5 6 7 8 9 10 11 12 12 3 4 5 6 7 8 9 10 11 12
(b) 25 to 28 Pentad Climatology Pr, SLP, UV850 i g 1981-2010
S yov- R = > o ST

405 = - fatarence Vector =2 = = oter tor
0 30E  60E 90E 120E 150E 180 150W 120W 90W 60W  30W 0 0 30E 60E 90E 120E 150E 180 150W 120W 9OW 60W  30W 0
(N LI
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

= 1981-2010 1981-2010
5 > 81

0 30E  60E 90E 120E 150E 180 150W 120W 9OW 60W  30W 0

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 1 12

5 1981~2010 FEXIFELFE - AFHFEE - 850hPa BUSFEMEFT - (a) 21-24 % > (b) 25-28 {# - (c) 29-32 & »
(d) 51-54 {7 > (e) 55-58 f% » (f) 59-62 fi& -
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T ESRE RN ER R H I 2 e - SN
EPEILE R ALER S AR B S BB E N AT
Fe - BRALE [V BB 7Y SRR B R A
HHEERIIEPR - £ ITCZ @Ik F1I55 % Rl e
28T pa t IR RT R b - fERIIRTR
HRIE RO R St b HRE AR ELBR 4G
A 58 - [ESREPE A8 SPCZ &I
AIEAERHIGTR HALEATINSS - R E AL BRIE % -
5d-f BEURAY S P HASE SR =PSB B 27T SR e 6L
SRENE AP AT 168 S P 1 i 2 2208 S PR 4
KL E) - WIREFIIGER LD ([ 5F) FI%k
Hmir ([E 5d) B EIEE R E AR
BEEERTSIR Y - ARERENE M SPCZ IR
BEGIBEELATIE % o JDCFRREN TR
ITCZ BRI AL R IIEE AT ) B
HEPG(160°W-120°W)HE ISR -

6a-f /2 578 B R AP AR B R Ay 25 P B
B EEARREE(OLR, H500, UV200)Hy5E
b - fEFd ~ J04& 20 FE LAY T S aR I s R R A
M)A SR - OLR EZ W FOR RIS L - H
FERE ~ AE4% 20 FELIA AR IR M 700 5 i
fimi=r > OLR (B i@ R U S HYFIR -
6a-c FEEEZESRIIHIGL 60°N LUILHTS
SERIEOR OB EIER > FRIE N AT BT AR R L
AT R I AR F R B S B e M R ey
P - 15 A (land  bridge)— 7 5 FE2 A 2 PR e Sk
HIRIL ARG AR FE T A 52N 21 2=
R2fE(4 AL HEG6 A9 H) EFRHTVLAY]
B LE B R R e R L S E
HFFHIEAL - 118 6a-c FIEEINIEILRAYFEIRA
7 ek 3 I e (20 °N-25°N) 5 2 (200hP ) V7 e
sy EfEE =8 S IARATINGE - VBT
#AFIE E 500-hPa FEERANZE - (EF e F TF

ERR L e

ey R R NS AN AL HER YN
HEIENT = BB 4 - AN 4058 R - 8] 6d-f
BRSPS R = P& Bz - 5 e s LR EN
I IR B F I =S B IR 500-hPa 7Y
KPR R = B EAPE ( » fEm BARERE T
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ABSTRACT

A distinct difference in summer and winter rainfall is one of the identification characteristics of monsoon
climate. Possible change of monsoon rainfall pattern is an extremely important climate issue because it can
influence 70% of global population and enormous agriculture productivity. It is suffice to say that monitoring
the annual rainfall pattern in Taiwan and understanding its relationship with the Asian-Australian and western
North Pacific monsoons is a fundamental part of climate services. This paper presents two methods for
identifying the climatological mean Taiwan annual rainfall pattern and individual years of the annual rainfall
patterns, respectively. One annual rainfall pattern is described by 6 parameters including the onset and
withdrawing time of the wet period, the rainfall peak value and time, the annual percentage amount of the
rainfall totals during the wet period. The length of the wet period is calculated as the time duration from the
onset to withdraw time. It turned out that the rainfall pattern in Taiwan is not dominated by any single sub-
systems in the Asian-Australian and western North Pacific monsoon region. Not like the monsoons that are
clearly influenced by ENSO, Taiwan annual rainfall pattern only shows a weak relationship with ENSO and the
major modes of the Asian-Australian and western North Pacific monsoonal rainfall. The seasonal contrast of
the wet and dry period is stronger if the wet period onset time is earlier than normal. However, the onset time
is not correlated with the most dominant first and second modes of the Asian-Australian rainfall variability, nor
with ENSO, but shows strong correlation with the third and fourth EOF modes which are likely from
atmospheric internal variability. Note that Taiwan annual rainfall pattern variability is in line with the signal
reported in IPCC AR5 (Box 14.1, Figure 1) that following a cold phase ENSO in winter the wet and dry contrast
in the summer is stronger than the summer following a winter with the warm phase ENSO. It is strongly

recommended that the annual rainfall pattern and its relationship with the major modes of the monsoon rainfall
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and the global sea surface temperatures should be regularly monitored and analyzed the information should be

disseminated through climate services.

Key Words: Taiwan climate, East Asia and western North Pacific monsoons, Asian-Australian monsoon
system, global monsoon, annual rainfall pattern. doi: 10.3966/025400022017094503001
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