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NCEP Reconstructed SSTA - Nino3.4 Time Series - 1990  NCEP Reconstructed SSTA - Nino3.4 Time Series - 1997 NCEP Reconstructed SSTA - Nino3.4 Time Series - 1968

10

RRA

NCEP UWND 200hPa - 1980 (5S-5N)

&= 0p -

8 o

2 *
@ 08
2 o
® 03-

u_
0 o1

00 -

' |

24 22 20 18 10 14 12 10 08 08 04 02 00 02 04 O0 08 10 12 14 16 18 20 22 24
AL E | [ ] [ o AL

NCEP UWND 200hPa - 1990 (15N-25N)

24 22 20 18 18 14 12 10 05 08 04 (02 00 O2 04 O5 08 10 12 14 18 16 20 22 24

™

Westward

Eastward

B2+ —MA =i

1.20
1.08

== 070

B4 [ 3 {5 200hPa ERBET B2 WA Mt > BlSm s -

12 12 12
1 1| 1
10 10| 1
® o ®
08 | 08
o7 o o
0 06| 05
0 | 0
o4 o o
o) o) «
P o ®
o o : |
a 2 M @ @3 2 4 0 0 2 03 ®n ©
B S BRI 1990 4 - 1997 4 - 1988 £ Ninod.4 FERURIFSY (RSRISHN - ot

T4ELE ) © Nino3.4 $58{{FR 5°S~5°N/120°W~170°W #5[E] 2~ ZSHgiBEEZR » B EeC -




t+=F%A

- DAK 1988 FE 43 BIRRIBHRIEE E(P1HEE ) -
WEREE (BRE)  DERMEREE (K2
B4 ) o [ 5 HER Nino3.4 FEE4TE 1990 - 1997 -
0 1988 .2 BFIEIFFF!) » Hrh 1990 4 Nino3.4 8§
TNEEREEEREFEERE 0 1997 F
Nino3.4 SREEZE 4 HELIRER AT FHERRAR]
KhE_EFF » B4R Nino3.4 T8 2°C LI E 5
1988 G2 55 —{ERELHE » Nino3.4 7£3%4 4 B
EESEaE  FHFEER Nnodd EHE A
—2°Co

RE AEW

#RE 103

(—) FHYERBBESN

6 BfE3tY 1990 4 (thide) WEZE
VISR RS - BEAERE T
EBRRSEEASMCNERE CKFE - A
PaE  EIEEVE) 2BV (R4 10°-20°
ZR) P L ERE B M & 25 B
EARRBEH » BEEAR 2700 m™ 27 3
Bk RGS osmmday” 4 -
& & T FEEE B EE HBTE 100~150 m 257
fet5 (FEER 35~5.5mm day ' keoke)  w

B 6 1990 A IEASTRBEREMAM » h EETRFER— - & AR B

BsJm ‘s



104 X A

& 1 FriEREE CMAP [BOKSELE: - F197k58
BERNE TR ERKE L 20~25%7E 4 -

DIZEEfior k8 > KPR s A
— R AR - HARERESNRCANTH
EE BV ZIRBAA L FNETRM L
BB - TEE AR BN EREMELZ AL
ENELvE st (PRI & ini ) AFg2%
FEERAMELR - B E B FF EET
5% AT ERNRER - B 5L E
B (—RF+H) ATL3R & # 2 H AR
THEZARERELE  EHA TR

60E 120E 180 120W 60W

2 5 8 11 14 -60 . -30

] 60E 120E 180 120W G6OW O

Bet—-W%=3f
EAR -
(Z) BRBEAFEESN
a. WREHESF

5L Nino3.4 YIBIEHZ 1990 425
70 [ 7 BT (R 30~60 FEEAFER) 1%
BB FGET AR AR - BEARS
BRI TRE R R - BREIREK (B 7
72 BAEREERBFSRAEREE 3 2o Mk
B HEIREE—EGRS 40 KA FER
KGRI ENREVE ~ PRV - FIRPEEE
HE - HPEIE NP EERT 5~8 H

60E 120E 180 120W 60W

0 30 60 30 -15 0 15

& 7 1990 £ 30~60 KEMIZ FEARE (3.75°5~3.75°N FFH94H) Wik (K@) LIR{hE 2 %5
ELEESE R (W)_TD?E@J?&%EE (E@l ) BEREIFS (REBhEsmsR » RFETAL)

Be/KENLE mm day

P HERWES Jm Cs



A+ —#~A R EB
R R SRMEMRAREN K0S 5
KMk ETBE 1smmday™ s me
RGeS 430 m 251 .

B 7 e AR A ERE 0
HORRAMEBMRY 3 ZOME > TEEE
EMBEERESEUFEENRAGRABWE
{HERRE GRS B R BB H R TR -
HEAREBETERAFHEMBEDNAEBEE K
g - FOEHAGE 30 X » BBENEEKE - ih
1 7 3% o R [0 6 B th S R R 2 T En
b ERAFMEFHREEK - EEHELHEH
R SHEHIEVEEARRSR S (B 1 718 2)
ZEERMUAEE - - AET AR EAREEE
BAIRIEBE 60J m ™5™+ HI4EHEH 30~60
FEHBREK (B RMEE ) & 10~15%7 4 -
th4t o HIREEIRYE - HIJE - —EEEATE
HIE (60°~150°W) » AU A I EEE 5~8
B REEBR AR E R ST 0 & BRI BRI
EfEREE B REBITHE - B IR AR
3% (westerly wind bursts ) 33 {EEIEEE
R RmEEARERREEEESR
BIEE &5 s

B 7 A ESRREE BT 7~10
9% » S8 19D IR 2 SEMERSE R - 7~10
AR M AT AT T BATR
WE7E 30 m2sT EAHBEREREEEE
EUERAREY 12 £ BrRTESY
S EEIERSE R R B EN RS T
TR -

B (B 7) 8BUn » FRERME (warm
pool region) ZZEARBfEKFIZ T E B HR AR
o RTE D AT AR [ hE E AR K
ZAAGIRAGR o [ 8 SEFTERRMME (60°E~180°E)

g )

HAE 105

ETTRE R Z BB » BB R AR
FEISE SRR KRS 2 XEYREES
KAERE - SEMEHSHER (lead time) FEEFLS
7B BB\ [E 688 B IE JE 7 B B SR A 0
BERREST O (Bkt) 258 HR

RAMEECBEZRRENS » SEECRE
HHRERIRG S #55 -

0.8

06

0.4

& 02|
B o2

-04

-06

o8 HEEM (day)

B 8 7% B )R\ [B] B BRI R K 7E TR SE RS HE 7K
B (3.75°S~3.75°N/60°E~180°E ) = iC &
TERRFRBST i - BB R R R El ek
BEREESCHE > R B%%e HYK -

b. WRREE

9 55 1997 Rtk BEIREK - 5
FEEIEE & - FE B RE B EE
FFY > ARBRREFEZER - BRESE
ek (9 72) MRIERS (B 7 &) tt
B R AT REEKERSR R (EERRE 1990 £
FiRg - BE L TEE0E 3 2 1997 FEKeE
EReETh (CRITE) BRI RRSE
IR B 30~60 TREHAR /K a2 R IR
F B o At AR HECEEE (F 9 $)
HIFERMBCRTESREREF (B 7 &) 22
R B 14 ARG RERIERS - 2K
TEEBRZWRAR S 9~12 A% » BEBLIF



50E120E
ol
2 5 8 11 14 60 30

180 120W 60W

K RAH

60E 120E 180 120W 60W

0 30

60 =30 -15 0 15

o FIE 7 (A5 1997 4 (FBREZELE) Bh

& FEATS P 5 o 2 B A [ AR B ST
(RIFTE A E » 1B BE I LA REKERHE 10~12
B s R 2 B ARG T LA B

et EBAIpRE (E 9 4) MERA
VEIBEE M B0 BEEE (7-10 A)
B JEFSFHE - LHRFHAEA
HEEE - SIoMEEBERE 11~12 AR BEX
Tyt BRI REEEEEE 2 ME B
FAFR R AR -

c. WRRFRES

10 £ 1988 FFEIRB R BIHIEEAK « 258
REE R - FEE AR RSB R R

fFF5 » REBRREEZIEN - BRRES
Z Rk ([ 10 £2) FIEESE (@ 7 £) BEU
g BIANE KRS IR A B R B 4R AR
& - EEEBAREPENERNARNTFERE -

ER IR RESE 2 BKFIIE R SiRsE 48 B
EFHEHR  BRFRESE 30~60 KB EAH
SR ENEMUBMEET IR > IR S ~ 8 ARIE
ENE¥MAARF R EEFARTR > HR
] LT SRS - EERIER S (B 7 2)
iR (B 9 7£) EERIRHREKSHE R
PaTE AR A A -

RIREER K ENIRBFERAEARE
7 H 2 ¥ BT Ll a2 7% 5% S [ 5




REH

-60 -30

A it

HEE 107

60E 120E 180 120W 60W 0

0 30 60 -30 -5 0 15

B 10 [FE 7 {55 1988 F (WRREEERE) & -

oM ([ 10 $) R > HRRES < RN
B0l 6B B —FNFE A — B MRS L
B BMETE S ~ 8 ARFZRBITR - ENERER
P R 7P 1 T 2 % B [ o) S B (T AR (R AT R
H% K E) - BREAMTE (FIUILSINE
=) SRR a2 2 5% B[l A B (R
INRBIBRIEEFREREF o Gat < EBAHR
BEAERREER (B 10 5) hERE—®
ERBRT 10 ~ 12 B24h - BEEIREEITEA
FEpECESHARRBEANNREZK
B MREEMTEHPEN  EBARER
ZIRiE (GRRE) ERARHRAREREL S -

(=) ZFBEEFHE T RE
el

FHFY AR Madden-Julian #Ri%2 7K ZF 4544
$E{LI7R3E Kelvin Wave (Matsuno 1966 ) » /| \gfi
I A &F 2 {# o # ¥ ( Singular Value
Decomposition ) » S ATYE HEI 2L 5B BRI EHER
IR ZRIMMEEIRE - FRESHIEFEE
FIFE KN 74 5% 8 B AN 7E JRUE B S A AHRE (8
&) RETZHBRENREE (E58) 4o
fifi © FHAET B e R G O BRI HE MR
RBECEEHSNME R EERA
NCEP/NCAR P43 M7 HI 7% 5% 38 S g A% Bh Rt



108
HETE  ZEEREER (22) AFEHRGES
HZE e

11 BT 1990 S HITE 30 ~ 60 KiE
1 » 850hPa #&A) AV Al 7% 38 B AT —fE# %
BEHET AR FiGREGEERL % &
44.87% - [ 11 1 EE T (A~D) 55U 850hPa
BEARTRENE ARPEETRENE
850hPa &I  DAKARER Y F 5 BRI
5l - AR REREEMOM (B 1A) 7

K RAHE

HM_EF R B AAESRERL
RFREHSE » HARIBESERLRER » M8/ Kelvin
Wave Z/KZE4EHE » Hrh BVENREERIPE AT
VS B o R IR YRR P R M (T TR
HuWE » FERIL Kelvin Wave RSB IEREEE A
BRAREY] - JFENFESIRE SIS & > Kelvin
Wave fEERBEE - £ FEAEEERKE
1 ZAEHE > RIGDIRER (180E/W) B4 2
RTE TR RIRE 4 - JRENE M H AR DR E

SCF = 44. 87%

00 30E 60E 90E 120E 150E 180E 150W 120W O0W GOW

(B) NCEP SVD 1+2 Ihtfi

55s5¢6666569°99§999.°
DONIORWDLmDOROID DD

00 30E 60E BOOE 120E 150E 180E 150W 120W 0W 60W 30W 00
{C) NCEP SVD 1+2 Principle Component of uwnd 850hPa - 1980

gl o o

-1.0 T

A N A
VAT

~ Y

01 02 03 04 05 06
1.0

07 08 09 10 11 12
(D) NCEP SVD 1+2 Princlple Component of Ihtfl - 1980

0.5

AN ITNIDNINIAN
WYV T

-1.0 T T T

E 11

BV 30~60 FKEHA - (KE R BT EATEEGE R R EST REGES R 0 5 44.87%K
FLAEE - PR EFMSMEC SRR (normalized) - HERAIRIES 1 -

BB

FF£5 (a) 850hPa fEFMIEFRFBIAIES M » (b) FHAAERERRFHARIM 0 (c) 850hPa
RrEaRE S EREFY (d) FHABREEE S BREFY] -



At=—F=<A R EW
BIER AT ~ EM - KFEHE - —EEIFENK
W b R 1T SR EVRF  EDREFEFIPE R vt & A
BATFAR - FHEEEI S ¥ BT ([E
11C) RIgEN » 850hPa #&AAAE 40 KEHAA
Z8ME - il H EARIBERS R A - HBERRL » 5~9
A g R ((ESERARS R - BT 60 K )
FOECRSEIERS B (| 2) 4875 -

WHAREBEETREREEMIM (H
11B) fuigmmE ([ 11A) (LR EEECE
R - FEHAH RS AR F AR S
WRME  BEROAFTBEERANEDR LN
850hPa fEMEEIFNEE—H (FHEHAZBEES
LEBBRRE ) - (EXRE LISHZAR @A &R 850hPa
I EEIFRGL (IEEfE ) » ZREVE T AR HEFIED
FEE VA b T Y T 2 0 P B3 O R ARV I8
5 o 2 0 (R H R AP FIR T
WEERAE2EK  BEAZREENEEE
i EE R (AR Sk 7RR
BT S A RS By - RERER
1858 -

BAR AR R ARBEE
[ RN AR EBHNYEEE
Wang and Xie (1998) FZFSENEEERIPE R ERR
. (warm pool) & KRR AIFRHEE AN
BEEWENIREE (mode) BEAYEIR (EH)
EEFHEAH (FERER) 2R3 - HRE
R B AT A LR IR ED B PRI P K
EEAE  THAERE BE4EEEEERE
Fi@es (THEVESR ) FIBERHIREK - 78
HENERERPEA TS AR E R IR a 5|
HrERRFAEEHRES  HERBEER
A EAE RN b 7% % B R\ o1 R B AR S 2 A
NIRRT R R E B N IR B FERL Y 18

g

FEE 109

ERERAE -

h-#% W

EBEE 30 F - EREEENIREBIHER
BE—E 2P MMRRIEE - T ENPRETE
A Wave —CISK FI¥gR A A 1E A& F EHEFr
BT 30~60 KR F EZHH - [F Wave -
CISK HFR#& 70 R ARNE B I FHETHAEE » IR
BIR R EBURAK B R Ui R & B R 8 B ik
ZIEEIERER » EMESBEERNREN EE
At HNHERES Wave—CISK BEimFiE(d
B RBRBERERAFEMENAEZEFT - Bt
—JTH  AEBRXEFRAERERR B
Frid LA B 2B B ¥ B HEFFEVE ZENIRBHIM
BEcR  BIREADERBEERESES
IE[EIEERE R F1] A 3R a) 8 #% (2 Emanuel 1987 ;
Neelin et al. 1997 FriE 7&K S5 Ed a\ IR ME ) 5
B TR LR B RN AV B R B R E
i b BEEAERER - BREIR N
RNPFMEEFLEZE (A - <H) Hig
) EEE R PEE » A FIF 25 B B (3] e o]
MIZEAIRBE £ ERIEE(EA -

AR B IR R AR M R o HE
7> iR Z BRIk {38 455U NCEP/NCAR
571 Reynolds Wi kI SEAIE BT K58
BERFERE - HERERBNIER R
AR R BV SN IRBATEN A
@ - EEREEEAFEENAEY > BATE
53#%1: (Reynolds decomposition ) #X %58 &
DR RS R E IS A SEE s
Ho B AR RS FEQE T AHHEE
RRAIEBY A S —TH - AW T T IEBRE 2K



110 X A

BB L R AR EERESIFS S
Wz ER; - BINIFERIRE AR - R38R A
FIFN5477% (harmonic analysis ) 43BfEH, 30~60
KEEZ SR - LUEFERRIZ B FEA IR AR
KMGE—F 258 - TEBHAFEREESN
FiHE - AIERANEE DA N BBk RS

I PERFERESERARRFEE (Rt
& 10°~20°2 ) > R bR ERE S
IR o FHYZSGE BEGREERKZ —/)
Ry (%920 ~ 25%7c 45 ) - LAZRHEI 2R
X BENTORFBRESNES - HH
HIPHENIRBFFAEL SRR
B2

2. RPUANSEHEERAREREEY 3 TR
EECFE O EEP O FHIREIER - 78
KIFEE ~ FORPEFERIE - 55 - (a5
B[] 5 B th A B O RML » HRIE
#L - BERRA > HE38) > 1£ 5~8 AR
B e R 9 2 S L\ [ R B AR B
EREETEE S -

3. RS RS RS A
feks » SERRSZE IS A RN R e B
BYBc  FREVERIBAY 30~60 KiEMARA
ZHER - ESRRRHBEDT - SR RER
R RIRE(SH 30~60 FBHR AN
K 10-15%Fks - TIEMER B ENIRE
2 EEHERAT » TREA AR TIREL
MEIRBI (mode) EHIBA /IR
IRIEZ REAE -

4. WSRMRRLE (REE) B o RROUAEIE
BTSRRI (O~12
) R REMRY - WRREE (K

%2 F=t+—-mPE =5

ARG Wy o ZRSR SR ol EE B R EEAR
g5 > LR ERMEATEEM > AIEE
TNERRITZ 5~8 B (a2 EE
(0] 88E B A RAT IR BB E) -

5. BEAREERTEZS (7~10 B) 24
HAMZEI R R BRI - B
HEAIREAMER S ARCEER Y B
TERENSE B AV R AR B fRAE

il

6. E R RIESMEET  WEHAREREAEHRE
FRUATE R B 75 R 2 PR ADEN RS s B FOIPE
BEENEAEARRE - JRBEIE e E AT E R8N
- 15 | RrEVEEN RS - MR
B2 B 30~60 KFEHRE - K > R
ARFFEFIRPEFEHE - g 2588 B A7 &
EHEREER - REIE R EASE RS
B IG5 | REREES) - B FIRBHERR
B MERT

AL LR - HREE 30~60 K
BEPIRBHRRME » BREER/IAER (local
evaporation ) Wi fEIEIR{IL R RER (HNEL)
Rt A B BRE KRB S R At 2 nE (B Wave-
CISK) FERERE) 30~60 KEHREA FEAER
FIR < AARMBSHATERHER » BREEE
8OF B FETF R ML BB B ENIR B
SRERME—B > RREEAFEEMRAZLH
HEEFNBHENRB NG - RGMARLR
REEHURE  HNPHESMERR (8
TRE) CPHERNREMS - AR LR
TER ARt — R A A L BRI RER T RERMER
ZFARBIRENR MR NE  EEBRSE—
t GCM HBERAEREPHBRIEI S



A+=%F~<A

i ( Neelin et al. 1987 ; Neelin and Yu 1994 ; Waliser
et al. 1999 ; Lin et al. 2000 : Colon et al. 2002 ) »
RN BHEARB T RAME - LR
WS PEEI ARSI B -

B

FIAFHERIGETE NSC-89-2111-M-034-
005 LK NSC-90-2111-M-034-008 375 » Fiagad
RETPBEACABRRH B REHE - =(FE
ZENARBERINFEEAY R > FILH
o

2% 3R

Chang, C.-P,, 1977: Viscous internal gravity waves
and low-frequency oscillation in the Tropics.
J. Atmos. Sci., 34, 981-991.

----- , and H. Lim, 1988 : Kelvin wave-CISK : A
possible mechanism for the 30 — 50 day
oscillation. J. Atmos. Sci., 45, 1709-1720.

Chao, W. C., 1995 : A critique of wave-CISK as an
explanation for the 40 — 50 day tropical
intraseasonal oscillation. J. Meteorol. Soc.
Japan., 73, 677-684.

Colon, E., J. Lindesay, and M. J. Suarez, 2002: The
impact of surface flux- and circulation-driven
feedbacks on simulated Madden-Julian
oscillation. J. Climate, 15, 624-641.

Emanuel, K. A., 1987 An air-sea interaction model
of intraseasonal oscillation in the tropics. J.
Atmos. Sci., 44, 2324-2340.

Flatau, M., P. J. Flatau, P. Pheobus , and P. P. Niiler,
1997 . The feedback between equatorial
convection and local radiative and
evaporative processes : The implication for
intraseasonal oscillation. J. Atmos. Sci., 54,
2373-2386.

AE¥ AR WAT 111

Gill, A. E., 1982: Atmosphere-Ocean Dynamics. pp.
30, Academic Press, New York.

Jones, C. , and B. C. Weare, 1996 : The role of
low-level moisture convergence and ocean
latent heat fluxes in the Madden and Julian
oscillation : An observational analysis using
ISCCP Data and ECMWF analyses. J.
Climate., 9, 3086-3104.

Krishnamurti, T. N., P. K. Jayakumar, J. Sheng, N.
Surgi, and A. Kurma, 1985: Divergent
circulations on the 30~50 day time scale, J.
Atmos. Sci., 42, 364-375.

----- , M. C. Sinha, R. Krishnamurti, D. Qosterhof,
and J. Comeaux, 1992: Angular momentum,
length of day and monsoonal low frequency
mode. J. Meteor. Soc. Japan, 70, 131-166.

Lau, K. M., and P.-H. Chan, 1983a: Short-term

climate  variability and  atmospheric
teleconnections  from  satellite-observed
outgoing longwave radiation. Part I
Simultaneous relationships. J. Atmos. Sci., 40,
2735-2751.

----- , and -----) 1983b: Short-term climate

variability and atmospheric teleconnections
from satellite-observed outgoing longwave
radiation. Part II: Lagged correlations. J.
Atmos. Sci., 40, 2751-2767.

----- , and -----; 1985: Aspect of the 40~50 day
oscillation during the northern winter as
inferred from outgoing longwave radiation.
Mon. Wea. Rev., 113, 1889-1909.

----- , and L. Peng, 1987 : Origin of low-frequency
(intraseasonal) oscillations in the tropical
atmosphere, Part I : Basic theory. J. Atmos.

Sci., 44, 950-972.

----- , and C. H. Sui, 1997 : Mechanisms of short-
term sea surface temperature regulation :
Observation during TOGA COARE. J
Climate., 9, 465-472.

Lin, J. W, J. D. Neelin , and N. Zeng, 2000 :
Maintenance of tropical intraseasonal
variability @ Impact of evaporation-wind
feedback and midlatitude storms. J. Atmos.
Sci., 57, 2793-2823.



112 X R A

Lindzen, R. S., 1974: Wave-CISK in the Tropics. J.
Atmos. Sci., 31, 156-179.

Madden, R. A. , and P. R. Julian, 1971 : Detection
of a 40-50 day oscillation in zonal wind in
the tropical Pacific. J. Atmos. Sci., 28, 702-
708.

----- , and -----, 1972 @ Description of global-scale
circulation cells in the tropics with 40~50 day
period. J. Atmos. Sci., 29, 1109-1123.

----- , 1987: Relationship between changes in the
length of day and the 40 to 50 day oscillation
in the tropics. J. Geophys. Res., 92, 8391-
8399.

----- , and -----, 1994 : Observations of the 40-50 day
tropical oscillation — A review. Mon.
Wea. Rev.,122,814-837.

Matsuno, T., 1966: Quasi-geostrophic motions in
the equatorial area. J Meteor. Soc.
Japan, 44, 24-43.

Neelin, J. D., I. M. Held, and K. H. Cook, 1987 :
Evaporation-wind  feedback and low
frequency variability in the tropical
atmosphere. J. Atmos. Sci., 44, 2341-2348.

----- , and J.-Y. Yu, 1994: Modes of tropical
variability under convective adjustment. Part
I: Analytical theory. J. Atmos. Sci., 51, 1876-
1894.

otk

Sui, C.-H., and K.-M. Lau, 1989: Origin of low-
frequency (intraseasonal) oscillations in the
tropical atmosphere. Part II: Structure and
propagation of mobil wave-CISK modes and
their modification by lower boundary
forcings. J. Atmos. Sci., 46, 37-56.

Trenberth, K. E., 1997: The definition of El Nino.
Bull. Amer. Meteor. Soc.,12,2771-2777.

Waliser, D. E., K. M. Lau, and J. Kim, 1999 : The
influence of coupled sea surface temperature
on the Madden-Julian oscillation : A model
perturbation experiment. J. Atmos. Sci., 56,
333-358.

Wang, B., and X. Xie, 1998: Coupled modes of the
warm pool climate system. Part I: The role of
air-sea  interaction in  Madden-Julian
oscillation. J. Climate, 11, 2116-2135.

Yano, J.-I., and K. A. Emanuel, 1991: An improved
WISHE model of the equatorial atmosphere

and its coupling with the stratosphere. J.
Atmos. Sci., 48, 377-389.,

Yu, J.-Y,, and J. D. Neelin, 1994: Modes of tropical
variability under convective adjustment. Part
II: Numerical results. J Atmos. Sci., 51,
1895-1914.

C., 1996 : Atmospheric intraseasonal
variability at the surface in the tropical
Western Pacific Ocean. J. Atmos. Sci., 53,
739-758.

Zang,



Volume 31, No. 2 Atmospheric Sciences 113

The Tropical 30~60 Days Oscillations :
Role of Sea Surface Evaporation

Jia-Yuh Yu Jien-Yi Tu Hui-Wen Hsu

Department of Atmospheric Sciences, Chinese Culture University

(Manuscript received 05 June 2002 ; in final form 08 January 2003 )

ABSTRACT

In this paper, surface data of NCEP/NCAR wind, temperature, specific humidity, and Reynolds sea
surface temperature are used to estimate the surface evaporation flux above tropical ocean. Our studies
focus on analyzing transient components of the evaporation fluxes, in particular, the 30~60 days transient
flux associated with evaporation-wind feedback is emphasized. The effect of evaporation-wind feedback is

examined using observational data to clarify its role in maintaining tropical 30~60 days oscillation.

Our results indicate that the signal of evaporation-wind feedback exhibits a half-month lead time
against the precipitation field. The estimated evaporation-wind feedback flux manifests characteristics of
zonal wavenumber 3 and eastward propagation, with stronger magnitude in winter and spring while with
significantly weaker magnitude in summer, all consistent with observational MJO. However, the estimated
magnitude of transient evaporation fluxes indicate that the evaporation-wind feedback is by no means a
major energy source responsible for the maintenance of tropical 30~60 days oscillations. Yet, it is likely to
play a secondary role in modulating the amplitudes and seasonal variations of tropical 30~60 days
oscillations. Noted that the effect of evaporation-wind feedback on tropical intraseasonal oscillations is
greater in La Nina years than that in El Nino years. Analysis using singular value decomposition further
indicates that the evaporation-wind feedback flux interacts with surface westerly in positive relation in the
tropical western Pacific and Indian Ocean. That is, the enhanced evaporation anomaly in the warm pool
results in the westerly wind bursts and convective convergence, which may excite the tropical intraseasonal

mode favoring eastward propagation.

Key words : Sea surface evaporation flux, Evaporation-wind feedback, Tropical 30~60 days oscillation.



