SEIIE S TFPE -~ ERA

LE L L=y &S - f PN

BFIE BPE' Exep’

B 3L F ot K2 K R EEAR 2 pr |
LFEARBRASLEHBALERE PO

RS

a1 1958-2005 4 NCEP/NCAR A 34 B 54 Bk & 285 » E 5
EFRAATDRE (HHBEE) EBLRTHE RS ILA 5 -
EROEICEBL 2-3F (ERE) B 35E -

B & 69 F R K A 1980 £ 4% 4 RIAF B o - 82795 5] B FALEE
B R F BN La Nina B REIBSEM - & - R K FHEABRA S
mo BRFFBEARE—TARE B - oA LB RS A It
EYRAENBEEREBE  FFEAZ RS I BB BB A 0 L
RAT T EARKKET > K55 @I RTEER  Hp4L A
BA B —FRRETREMR > Moha KRG en o

869 3-0 FEEH 1965-1990 £ R % > EEK%alHEd
A Bl Nino 8583 > F ~ R A PEARESE > HEILE RS-
RIABHZEAEER LB BRPHARBE - F - RKTHEH
EARARIAEBILE T > v ETFREEBA MG > W3] BEEE > 7
SERTEERRAMETER > WBAATRERRSHIAR » 2

R Bk S b E AR .

— A
EER T BB BMNE E I KT #
AT HRE (HHa%) adagpnE

BE - aleBRley g F
BF & 349 3 RB - A A& 3k R4
MEE o WS EHE S RES
EXESEBRELYHE  ERAREA
EXBFERENEE  BEAHFS
SEMR B B BR8] 5 oy g
o Lu (2001) A EZa S am
75 @1 % By B 78 KT EF R e K A A

40

BERM > B& (55) RAH KL
e HRIAE Rk (RA%) BT3B
o Bl me RGNS (T Adda)
fe H 8 549 55 29 R 99 88 - Lu and Dong
(2001) #&—5# A4 X s m AP
FRAY B ERRE RIS
RET QBB BE &5 EBR
IR EAFRE 855 0 HR 0 > B2 5 K
FHECEARBREARER 356
& 4# - Chang et al. (2000a,b) 24
B R R B8 K AL,

96 4 09 A REBARE ST % 192 #A

TP RRTFHFEAEBBESE 25
Ho3& AP o IEAEIL R AR @
o ERKILABR—FEARE @™
HEBREZHTRRGEE—TAA
22 o Wang (2001) e9mr % F 23] -
b R-FFZ AR EZ % LAH
Z50F 16M@BA  FHETEEFTHER
4 E1 Nino R FG6rHA » 2B 09k £ 3]
AFZBEEHEEF - RXTFHES AL
BB IE T o

12 & @& a9 AT R H B & By
B G 0 o kb AR IR AR AR o
AARE—F 5 EEEILKTFE
% 9 A IR S AL A HA R A BT A0 iR R
J& o bR A& R B &R e ALY

TR SACE I T RE R S - BAse

Hel AT RROFRLEHA R ALY
T -

= A EH

A FAE R B 4% 1958-2005
4 48 #09 ERSST A F349:8:8 Bk
KFAEATE B 2x2 & » F2 1958-2005
4 48 # 44 NCEP/NCAR B 547 B 734
EHRAGEE B TRARY
500hPa & /4 % & # ~ 850hPa i &
% ~ 500hPa & 850hPa &35 ~ 1000hPa
w3~ TR % SRk %8 44 ~ 200hPa
B 850hPa i JE w3 » K ARH B B
2.5%2.5 FE o

=~ BIERFF R AR IE T 4
BR R BB B35 2

B Zdb¥xk 500hPa EHMEE
TR KR FE G ILE R T db K ¥
BlRadmaf > A THELES H6y4E
REIL RMEREERLERZF
HENMMGEBETEE L 8T
B B 5 B 4542 (WNPSHI ) » #E st

41

¥ 8) B R TR A B2 A

2L 48 4 WNPSHI B Rl 5 7] Py 4 o
SR BB AEEEHENES
B L23F (RTHRAERFER) A
3-b F_fEuiaE HiEi® 5% 4tk
Bt IS LA H o RAPIA] A E I E
Zrk#% WNPSHI R —# EZAH
MR F7] > al s A A% EHR
B+ & 5% B G 4¥ 89 45 > WNPSHI % &
80 &l & 55 B RB ey 54y > WNPSHI
Rl A B 1A - 244 o B & — 4838 #
B B Rl - 9] Fm B4 8 BURBLE] 57 AT
A ERTF -

Bl AEMFEZN 3D FEE
& 500hPa & A4 & & 3% ~ B35 ~
850hPa it ik Bt Fu i -F @ £UR 35 2 1= 57
ATHER - BERFEZHEF oM
% > 500hPa E A& B 3FA & ML
AHAROFTOBREZGEHEEF B
A—HBHFEEF > B AUILALELE
“F » 500hPa & 335Fv 850hPa R & 235
AR E 6L B B AR AR IET 0 M
i A & &7 & /B 355 EEE-F > 850hPa
MHBIGEFRERAFK—FF —18
HEZRAEIETF > bR ARIE
T4k s e

3-b & & %= 5 5 #7 + - 500hPa
TG ESAEESEMEAEETFE
Fod s RRFPFHEHZGESHEFME
BOPCEBRERNFEENBAEE
B TEHABYESLEREALE
b £ M1&2 3% > £ 500hPa E 3542 850hPa
R BOGHAE B B4 B BE T A R AR
BB Ml BT A B EET
850hPa i & B 35GFu i & RUB 4 7]
A& 3k B2 09157 > 850hPa i & &
e FIRA — A RA2 3% B Ry
RAMIET » bt — R {5 E-F 4%
oo B 0 BT @ AR 57 3B F) AR
B IEIEF o

BT oM B R BT AEES




BWIE BT FXA

H500 Index 2—3 Years
Reg. H500 JJA(1)

41 > ».
60E 90E 120E 150E 180 150W 120W

60E 90E 120E 150E 180 150W 120W 90w

__Reg. SLP JJA(1)

WRSEAN” —=

60E 90E 120E 150E 180 150W 120w 9ow

H500 Index 3—5 Years

60E 90E 120E 150E 180 150W 120W elol
Reg.STRMB50(*e+6) JIA(1) T
80N T3 — —
B
60N r/“b"

40N

20N 4

EQ

208

f—‘:’\%

60E 90E 120E 150E 180 150W 120W 90w

80N

60N

40N

20N

EQ

20S4

£ o
60E 90E 120E 150E 180 150w 120w 90w

Bl 1 A4 4 A O @ B B = 57 2 500nPa & & 45 - 850hPa i A P @ RUBS 5 A R
M35 FEEMBLAR SHFFAEREES  BYERRBE 959 65HEM -

MARBERBZES > > HMAWET
1000hPa 7% &% & ~ 200hPa - 850hPa
REMHRTRR @ bRk et o

® &4y 1000hPa Z R B E A E 42
EHEJE T i fgmeymE > wR
PREGBYEGARRE  BRFE
B RMERGRN — B ABRKEIE
P ERRXTHFABNGAET
M 35 FE BT T RRFFME
EH— AR K LET > MmAEEF
AMe— R ARG B EEF -

 HBREAY (REARERK
) RIBE @M ERIES (RIEHR
ZE) wE (B 2) RE X EH
EZTZHERRELETEKFFEEF
AME—#% > LB @S 5 B
BEHGLERARINESERGS
(FEEHLE) — %> FoREH

AREEEELS TR  BR—RETH
SR RER  ART A RIH
B > i RME— SR B s EIE
T (&R RALREETE AR T A
*Jb-7 ik B3R (local Hadley
Circulation) ##H @ K-FF &%
P 89 R AR EE T 0 At b R AR BE
Feg kR HAEEFREE ALY
Re RIS mIb K FE ITCL %35 4£
RAMIET df » —F BRREF
LAEBREEASRGRBHE  AHR
EE o AR G REBHEFETE
B BAPFFEBGMAELAFEEF— B
BEF— EEEP AR RE 0 0 675
Miffe B R SER—Heh 8~ EIEF
BMRAAABY K FHF—B AR E

( Pacific-Japan Pattern ) (Nitta

1987) -

42

96 5 09 A

H500 Index 2—3 Years

AR BARBE ST % 192 28

H500 Index 3—-5 Years

s og o

1

E 60E B0E 100E 120E 140E 160E 180  160W 14bW 12bW 100W
Reg. 850hPa VP JJA(1)

12 dﬁ'

$. O CAANAS.

e b 1AL
S R
&, \

[y
I3 e 0

] X ¥
40 BOE 80E 100E 1206 140E 160E 180 160W 140W 120W 100W

& 4
S + +
40E  B0E 80E 100E 120E 140E 160E 180 160W 140W 120W 100W

Reg. Top Upward LWRF JJA(1)

( {;g)ﬂr\)ﬁ
/ 5’»7&%_/' 3
S < EBF0S
TRO

40N

L20N

EQ

20S

e O L ve)

40S T T T T
40F 60F R0F  100F 1720F 140F 160F 180  160W 140W 120W 100W

408
4

F 60F BOF 100F 170F 140F 160F 180 160W 140W 120W 100W

2 AMAERERFEE R HZ 200hPa i g ~ 850hPa ik B4 B RTRE &y sh K ik %8 41
EWMARR 3D FRBEFXER SYGRERFRE BHERKEBR D&% HRER -

3-bh FEZHmBABAME R K
TFENEEF—T% RALABRTEKR
FHEMEEF L2 BB AR
77y & e R IET 0 BIJEEE IR -
M R Bod FHGR R — e b
T AR BE-RaaesE sk
BT RGHATY  Ash—X
WRKRTF# e85 AR & B Fe
EEZRETPHBABRMBERET&
BLESEE RN T BWRAE R
B R S BRE  pHREIHIR 4
FELRTFFBSEZYRAEETF
Bn-dmBERIRkEGgEFLER
TAEY FEEEBE-FTAREY
HREIET  #R A &HIL=1A 5
BRI BB B R S

M~ b K- EFE R R I T 6 5
J&

43

BILRFFH HehERFEE G
35 EERZHMUER LB AR
EETHREWMEN>FALER > b
HEHEFHMER I SWHATLEY
E=Z[D(0)JF (1)~MAM (1)~JJA
(1) 149 200hPa & B3 ~ BT &5
JE ~ 850hPa A B E R JA Y » 7 AEH
717 BB SIE s AREBRGHE
HIpaE —fE GBI TR e
BB o

b3t 200hPa iR B s &y
FEFHEREHA—EBLAE AR
¥~ RRFFEREFAEES LA
B FEKEHBAFFERILA
Rgiefh » HEAER > L TR
BREIRIEMR S > BITEE > BRI
FRER AT HFRE—T AHEESL
F& BFRRKFFEABETRLE °
35 FEFWE > A —ELAFELEHE




SIS ~ P E -~ & R

P RRFFFo B Bg s A
B AT ERTFFEAETZHTINER
B R EAYBRIETHA T UG
BEEE > FBEEH LA TR
Ermig LEZHEFFTECH
Bl FK o

K TaBEETFRE  ERHE
ERERW  AI—BERAEHHREEKR
FFEF R AR ERIET 0 R AP
AR BRI TR TE Y RGN
BB EEE o MEPEE— eI
M5B 3B T B 3% 5% B A€ ¥ B b Ep B
MR AR IL I — % 0 3-5 £ F
Er o AT —EAEHRKFEA B
BIBE S BB T 0 JLEE RIS IE T4 )
BEEAM#H R > BEBETFHLRE
7 R ZEAE ) 5 K3 2] B R By
SEBIET > LRATHEHEE
EPEFERA A TR Eg
MR EEF 0 G R I E E e P e
F R RO IR IET -

e =) B sk vy 850hPa i o #kAu
@38 95% itk £ By 850hPa B35 4
MARE > BREEEZR > AT—ELE
WFEEEBERRARETLRR £
R AL EBET  5ZBILR AR
ETFBARBELILE  EERE.OM
HEERER 20N A% ETFTH A5
B RE VIR IE TR o BLEFERREE P4
RO el Bk EiED K% o 3-5
FERE A BAEHNFEEE WL
BRACIETFERER  SBEREREET
BHRABETFRERER  EEA4s
B EBRIET  AERANETE R
AP BEHBE B L Fopmn s
BRA 2N EA o AEREER AWK
BEFRIAG R B A ERETR > F
5 B % 3L AR By 8% iR 3B T o

Y

ER Y VO]

BmILR-F# 8 5 REF @ H

44

FIRFICE R R EREMN 35 FER
— B RE_HBARYEF SN
TR AESE LA 500hPa £ A4
BEFLETF s REAKETFAELT
AR5 E 3B > TR AE b $5 [F Fo AT A
GERAMEERE  HHEWHEI LT A
BERFEZNGT - RRPFHEABRE
FREPEFEEEBET 35 £EF
P~ RRFERPE#E88IE
Fo BN ERE R RMESS
CAAX B tifo B PE o

FEARBL A0 R IE TR 3]
SH 35 FEZMEEEF - RATE
BBE BRI TR AT —EAEF & E
ZHBEMB RG> A —EAE
Nino3.4 w988 EFHEZ F4E
WEZBEEABRERA 1965-1990
FH EAEEHME S ERES
EFEZRXIBEBALHENSO HZE ™
2B I5FE R -

EERFEEE T B THEE
FERRFFESERE—BFRAEY
BR BB IE-F I o AR E P - R K
FRI—EAEHBE ERETE SR
BRAEBRIETHER > WE BB
F R ERFERMEWE S ERIET A &
R % 69 IEAR B > A AT — 181 & % Nino3. 4
Mg am 3BT i B AR B AP R A BB %R
T BRI RN EREE S
EREA L 1980 =14 0 &R 1980
FZ%08 HEREIER T TS
R o sa s E ENSO 89 % & 4h - JB 3% 3R
M K e ML & Y BE B8 B T 44 L B 4
REY > ABERRT i HILKF
U EREFRERWI B
BRFEFEEHEBRERZME YR A
REP&EAERFRERYIL > AAAE
RFA TR AKE TR 0 X EAF
RAEBRT SR ERFEE P B
DEEIEZNAE FBEEYE
AP F BRI 4% 2 ENSO 48 e
FE o B dbhofT B H 18 5] 84 B &

96 09 A

Chang, C. -P., Y. Zhang, and T. L1i,
2000a: interannual and
interdecadal variations of
the East Asian summer
monsoon and tropical
Pacific SSTs. Partl: Role of
the subtropical ridge. J.
Climate. 13, 4310-4325.

Chang, C. -P., Y. Zhang, and T. Li,
2000b: interannual and
interdecadal variations of
the East Asian summer
monsoon and tropical
Pacific SSTs. Part2:
Southeast China rainfall

and meridional structure. J.

Climate. 13, 4326-4340.

Lu, R., 2001: Interannual
Variability of the
Summertime North Pacific
Subtropical High and its
Relation to Atmospheric
Convection over Warm Pool.

45

RAEBRESHT %192 #1

J. Meteor. Soc. Japan, 79,
T71-783.

Lu, R., and B. Dong, 2001: Westward
Extension of North Pacific
Subtropical High in Summer.
J. Meteor. Soc. Japan, 79,
1229-1241.

Nitta, T., 1987: Convective
activities in the tropical
western Pacific and their
impact on the northern
hemisphere summer
circulation. J. Meteor. Soc.
Japan, 65, 373-389.

Wang, B., R. Wu, and K. -M. Lau,
2001: Interannual
Variability of the Asian
Summer Monsoon: Contrasts
between the Indian and the
Western North Pacific-East
Asian Monsoons. J. Climate,
14, 4073-4090.




SBINFE ~ 5P E - & R

Interannual and interdecadal variability of the

western North Pacific subtropical high
Pei-Hsuan Chung ' Chung-Hsiung Sui'  Tim Li?

Institute of Atmospheric Physics, National Central University’

International Pacific Research Center, University of Hawaii at Manoa®

ABSTRACT

This study analyzes the NECP/NCAR reanalysis data for the period of
1958-2005 to examine the interannual variability of the western North Pacific
Subtropical High (WNPSH) in summer. The analysis reveals the WNPSH exhibits
significant 2-3 years

and 3-5 years oscillations with interdecadal variability.

The 2-3-year oscillation is most evident after 1990. SST in the former (latter) region
evolves from cold (weak warm) anomalies in the preceding summer to warm (cold)
anomalies in the concurrent summer of strong WNPSH. The above change exhibits
an eastward propagation, and is similar to the La Nina development. The stronger
downward motion causes drier air and more outgoing longwave radiation. Such a
heat balance maintains the anomalous high with equivalent barotropic vertical
structure.

The 3-5-year oscillation is most pronounced during the 1980s. The associated
SST evolution is similar to that of El Nino with longer life cycle when WNPSH
intensifies in the El Nino decaying summer. In the preceding summer, warm SST
appears in the central-eastern Pacific,which is surrounded by cold SST to its north
and south. The SST distribution persists till the concurrent summer of strong
WNPSH.

The complementary cooling and descending motion in the western Pacific are
related to anomalous east-west circulation associated with ENSO. The anomalous
WNPSH as part of the wave response exhibits baroclinic vertical structure.

The analysis suggests that the 2-3-year oscillation is due to the monsoon-warn
ocean interaction in the maritime continent, and the 3-5-year oscillation is related to
the suppressed convection over the cold SST in the western North Pacific, causing
Roessby ~wave response (anticyclonic flow) that is maintained by
wind-evaporation-SST feedback mechanism. An intermediate atmospheric model
which is forced by SST anomalies obtained from the analysis is used to further
examine the above mechanisms.The model results support our mechanism for
3-5-year oscillation,but no clear evidence for 2-3-year oscillation. More model
studies are required to investigate the relevant mechanism.
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