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climatology precp. & circulation (JAS)
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vertical wind shear (JAS)

Warm yrs (nino3.4 SSTA > 0.8SD) Cold yrs (nino3.4 SSTA < 0.8SD)

R obs. CMAP d. obs. CMAP

% -
100E 120E 140E 160E 180 T60W " B0E 100E 120E 140E 160E 180 160W
b. ECHAM4 T106 e. ECHAM4 T106
/fU\ v & . o )
e 1008 120E 140E 160E 180 To0W B0 100E 120E 140E 160E 180 160W
8 ECHAMS5 /MPI f. ECHAMS5 /MPI

205+
100E 120 140E 160E 180 160W  BOE 100E 1208 140E 160E 180 T160W
[t e —m —— [ e s — —
=30 -20 -10 -5 0 =30 -20 -0 -5 0

ﬁ%ﬁ' 7 (a) BHHEH > (b) ECHAMA4 T106 £i='#{I(c) ECHAMS5/MPI-OM %ﬁﬁi}“?@ﬁ FL‘[F‘}—“ A E U T gy
2 T“q?ﬁ' o HGEEL m/s o qéﬁ'(d)-(f)[ﬁjq?ﬁ'(a)-(c) ! ,tmﬁfp FL‘,’?‘};'/QT??F%J °



4 LA EA D 2RIk

19 RN S R PN PR i
3’5@1 POV FT H]J\j Y+, SST F,g F‘j HEZT o
ECHAMS/MPI-OM 2 7 15174 AUy L L
FE] > [ 6 ¢.5% ECHAMS/MPI-OM #7241}
ﬁﬁ’%ﬁﬁjﬁW%#MQWWﬁ%»%ﬁ$
TP SST HEL TR o [Ty \héznﬁﬂj‘ (lfi'6d.) - SST
A FIERC a1 PN T (Cold
Tongue) [fi] {112 i TR A - ﬁ =2
HERIAL LT -
Wang and Xie (1997) fﬁ'ﬁﬁ“@?“éﬁﬁ?é@ﬁi
[EE IR s (S Rl | 1 B e
- Rossby wave 3¢5 - fjlif 1= 7%= ISOiﬁE% o
qgﬂl 7 £ Fgﬁp%‘-‘h&ﬁ: F");i/ I/WE[ "ﬁ”’r“ =I55F r,-IJ > =
[t I e L 200hPa U 3 (zonal - wind) .
850hPa U 1) « [N i 51 » 1 & [ » = e
B N S L e (i 7a) > E R
AR P 9l 30-60 2 [P =il | /11
S [y R = B R R 160°E T
[iBhs ([ 7d.) - ECHAMAT106 %f ENSO i
Pl Pt Pl e a1 B lEAT 1
(1 7 b~ @) o R pl =5 et T‘il%fp P
,Kgﬁ\lfﬁl(q%ﬂ'7b.)’]7lﬂ-ﬁ£pﬁﬁ @l BN ﬁi
{07 160°E J‘}E‘llﬁﬁhfﬁ‘?  FlN H ,..é“@ﬁl
TR (7 e) - ECHAMS/MPI-OM %ﬁ}ﬁ
fELE T A SR ENSO b =7 il e i = iR
’ T‘?ﬁﬁ%ﬁ (7 gy (Jp7E) I
Fi7 o = [ R BT R g e B RE
PhuoS R PO ERE R - T (R
BYBAZRLA) | R = R ST p AT ERR S
ISO F1 TS i % #fist# ENSO A1 - [l 8 132
FEREE 30-60 [ SAREI B 2 TSHL S Hf
Zfif > E I TS 3% % Bk ShFFpT - o5 TSHE S
2.5°x2.5° AR BT [1. LR A - PR I

inE Mo

201

<W-C> 30-60d. var. & TS freq.

IUEIE 110E  120E 130E 140E 150E 160E 170E

180 170W

=22 -16 10 -4 4 10 16 22

[ 8 P52y 30-60 e Bl (IR B - 17 -
(mm/day)?) I'| & TS 5 % dfiss (Sffiase giot
et/ - JuE] ) i e E > TS 3T % S s FF T
S JuE] TSHYE) 2.5°%2. 5°FEa Bk L[ 1V Lz
AR

200N I by 1177 2495k 30-60 5 [P [Hif =143
Y S IS 10°-20°N I IEE AT
T 200N 1 ;ﬁluﬂaﬁ RO IR o E
[RL - P2 [ E 200 TS P R A5
= if,i?, 10°-20°N VI sy B9l E i 209 TS
L o TS L AT 30-60 [ [
BT ) r’ﬁjﬁl‘gf,’~ =, = 30-60 ~ ISO ﬁj\iﬁ
FRprsn e TS 4 RS s puikad 1B o
[l 8 i Hj1 > B T ¥ SST IS0 W TS
= iﬁﬁrﬁ%fﬁ‘:{%‘f’i»f@ﬁ@a:} ENSO-1SO~ENSO-TS
fY ISO-TS Eqﬁqdf’%ﬂj'ééﬁrﬁ% (o ST
M 1ISO~TS ElfJEF [igh = F1 ENSO FH5E= H % [
T 200N I FEk EREEE, 0 200N ') = Iy B -
1 r%r’élzi P SRS WA R
PRSP = AN [ 1SO VA gl
[t 9 Elphy T 5 - o FRANENEE B - e
TP By 30-60 N FH P PR B B PR
F{ F‘J AN
Nino3.43§i£tﬁﬂ%ﬁﬁ( [ 9 a ) I Y WNPSE

(variance anomaly) fi =< 1" 7} 'r‘



202 CFPE

30-60d prcp. var. ano. (JAS)
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10—20d precp. var. ano. (JAS)
Warm yrs (nino3.4 SSTA > 0.8SD) Cold yrs (nino3.4 SSTA < 0.8SD)
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30—-60d CMAP prcp. & NCEP vort. lag—regr.(W—yr)
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ABSTRACT

Intraseasonal oscillation (1SO) is an important signal in the tropical atmospheric system. The tropical
weather and short-term climate variability over the western Pacific are related to the 1SO activity. This study not
only investigates the interannual correlation between SO over the western Pacific and SST during typhoon season
(July to September), but also examine the simulations of ISO interannual variations in high-resolution (T106)
ECHAM4 atmospheric GCM and ECHAMS5/MPI-OM air-sea coupled GCM. The analysis results from observation
data show that the largest climatological variance of intraseasonal precipitation during typhoon season occurs over the
western Pacific where the tropical storm (TS) activity is vigorous. The maximum variance of vorticity is located to the
north/northwest of precipitation variance center. The interannua variation of 1SO over the western Pacific has
teleconnections with ENSO. The ISO shows the most significant correlation with ENSO signal in the southeastern
region of western North Pacific ( WNPSE > 150°-180°E, 0°-15°N ). During warm years (Nino3.4 SSTA greater than 0.8
standard deviation), the warm SST over the western Pacific extends eastward that might be beneficial for the 30-60 day
1SO propagation eastward along equator. Once the 30-60 day 1SO arrives at dateline, the 30-60 day positive vorticity
appears to the northwest of 30-60 day precipitation. Meanwhile, 1SO turns to migrate northwestward from central
Pacific toward Taiwan. Along the route of northwestward-propagating 1SO, during warm years, the 30-60 day
convection is active and the TS frequency is also increased. During cold years (Nino3.4 SSTA smaller than 0.8 standard
deviation), the I1SO signals are weak in the tropics, 30-60 day SO shows negative variance anomalies in
WNPSE region, as well asthe TS frequency is decreased.
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The spatia distributions of intraseasonal precipitation and vorticity during typhoon season can be
adequately simulated by ECHAM4 T106 and ECHAMS5/MPI-OM. However, ECHAM4 T106
underestimates the variances of 30-60 day and 10-20 day precipitation. The ECHAM5/MPI-OM produces a
realistic intraseasonal precipitation variance. ECHAM4 T106 is able to simulate the eastward-propagating
ISO daong the equator. However, the northwestward-propagating 1SO in ECHAM4 T106 can only
propagate to 155°E, 10°N after it migrates from central Pacific. The propagation of 30-60 day 1SO
simulated by ECHAMS5/MPI-OM is similar to observation. It suggests that the air-sea interaction is an
important factor for maintaining the northwestward-propagating 1SO. The mechanisms responsible for the
interannual variability of 30-60 day and 10-20 day 1SO might not be the same. Both ECHAM4 T106 and
ECHAM5/MPI-OM models underestimate the variance anomalies of 10-20 day 1SO.

Key words: Intraseasonal oscillation during typhoon season, Tnterannual variability,

High-resolution, Atmospheric GCM, Air-sea coupled GCM



218 Atmospheric Sciences Volume 35, No.3



