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On the Study of Intraseasonal and Interannual Oscillations
Simulation by using Coupled Model

Joong-Bae, Ahn
Department of Atmospheric Sciences, Pusan National University
(Manuscript received 13 September, 1999)

In order to simulate and investigate the major characteristics of El Nino/Southern Oscillation(ENSO) and
Madden Jullian Oscillation(MJO), an intermediate type atmosphere-ocean coupled model is developed and their
results are examined. The atmosphere model is a time-dependent non-linear perturbation moist model which can
determine the internal heating for itself. The counterpart of the atmosphere model is GCM-type tropical ocean
model which has fine horizontal and vertical grid resolutions.

In the coupled experiment, warm SST anomaly and increased precipitation and eastward wind and current
anomalies associated with ENSO and MJO are properly simulated in Pacific and Indian Oceans. In spite of some
discrepancies in simulation MJO, the observed atmospheric and oceanic low-frequency characteristics in the
tropics are successfully identified. Among them, positive SST anomalies centered at the 100m-depth of tropical
eastern-central Pacific due to the eastward advection of warm water and reduced equatorial upwelling, and
negative anomalies in the Indian and western Pacific seem to be the fundamental features of “tropical
low—frequency oscillations.
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Fig. 1. Time-longitude plots of precipitation rate anomaly along the equator for
(a) simulation and (b) observation.
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Fig. 2. Same as Fig. 2, but for specific humidity anomaly.

)
ro

E WA et 219
2 Fo B AN A A
4

N,

5

O

+

1 ol mx
1
= ot 4y

N
22 m

o o B 2
32 M fo g
£ 2
’ £
N
o
oh
S
2
i
2
12
o
Rl
ol
2
=
boh 2 rh
I ofh
\\S’,{‘J g

o o off B
j

lo oy Mo

WV v (dTV) (D
¢& FENZoA W5, 283 mI ()

e 2% ARFRY IZPHY ohewE oulwn
FE21%] ARE 800hPaZ sttt g F¢g ol
welw of?e) et gel vhgel chewelst sjwolA]
o 712l AA lgrlskel A 4T wiFH &
3713 93 787 ohegdze B@o g AFA
% RY. &, Bholenas

E o« (V" — ¢ | + V ign aml) (2)

o7]4 Vi siglelo)n & 23} n4S JEbath
Cane and Zebiak!”¢ H|£g tiRE o] tham ol

& Zgohety W st oy ¥ 2YHE oy
HAE F57] R¥oRE £9 oix¥yx thfu g
o7k, =E710F Hag 2 B XA 352 2
o) gl A$ ole BERY Ayt AdE AL ¥
D2 &9 Aot E /AT olo wE SIS T
o2 AXdd

2P AxgiZldAg AFE Fr) 98 ALEa
Spz £Y ATYYS FE 9o 30 °S ~30 °N
o ol2F Ax Adeln, AA AL PR, FA $F
o7 Zzb 2 " 1 ° ot}

4% A% oleE ALEUE g RRT oA
2 AxRRYolth Iy Y9

Cox-Bryan BHlZ oht o]V mgz 2 wagy
Yed sHolth 58 FRANE A% zavs)

Aste FAP ¢ Y AR AL wgow 247
2,12 393 RYY) AXARE NFOE Uwd £
Ue A4 AL ZES A0k 4 39 ZolE 10, 20,
35, 50, 70, 90, 115, 140, 170, 200, 250, 300, 375, 450,
650, 950, 1450, 2150, 3150, 4350m olu}. =¥ HAikz
F77} 10meln 4% 300m oluje) 1270 o) 4e) A%
of gl7] o] =R wHol} AF EFFAAY o
Y Ededdy mixing) Fol 71E9 A% GCME woh
B ERY & A oYW ¥ € 98 ARAAL &

o2k

647



o

™
o

3} 5

7} o)¥7t ALga
o7 AEs 1=

71 R3 e
cg;a [<]] o} ol

2

o

GCMe A%t

o

3

GEE

3
X

»

mlm
p)
B o

PJ} }Zl g 79 12 3

2 g7IRE g3 7%
% 3’37} Q) Wl g
. WA AREYGAME
vhekol of =2t &
2yolA 13 U B
FEE PAEE dAHAY.

:I
e
EHE B 59
Al ERAL
7)ol A g 7
ool @E}S

=2

3. 25 9 AY
EEe g g2y
ohxgtglsh bW FEE 1 R
ol 7ty olxelel Wit FEFY JloE gFEAEH=
2 SST ot ol9dlx viEny 4 U AUk
a8 1 ground wetness? #Hito| o] &-dt} MJO7F A%
o] Jz 2o o Wesies Botd mele 3
I FAse 2 AHE BGE 5 de Y F9 shi
5’—33-4 SIEAAR Fox = SST olx=Td g 20-70
58 Aitstrlel 83 e dHAgen
3 g712y "'3"31]"1“ 2ol T°17~}L
A9 SST7F Fol# & w, FUNRE £
el AFo| ZH?ﬂé F EAE AEnr
7] $18ke] 1980-1997'd7tA] B¢ NCEP/NCAR A£4
Ag 23 997 @A ol g AAGeRE Tk
5 g8 F Wdda ¢ Add 017“
o2 Hyd UM NFRY
3t dA AHFol BRAFE A
TEojo} steY & :MW
AE71ke] A& 3ol N 2
74 el SYEYS 159
(spin-up)& wHATH
3301}*1% 7] Yol A 3 7|2, 5. 1e
Fe2e] 7t ?SH"LEE“‘] LS —’Fﬂlﬂ‘ﬁ e

=
ki3

rlo

_;

2}

L
T

EF
=1

o
po

Okﬁz

H

-

[~ rl

o
Ulil

.
120°E-160°Esll o]2% x]do] Hi 10m/se] 7}&Al¢k
FE HAF ohwE I Y Y,
olelgt Al HA= “‘144‘1 T BAG ’\IZLQF‘
a2z o} ol o] do] HE gHFLAME 45

ol & H¥ °§‘3°]Ei o] XM g j7] 9 “%

A

O

£ giRe) gF $Eoz wdY 4 3y gEo
4. A% o BA

A7 SST ot didt EH7]E6i-4 %% =
Zgra) wEated WA AHRYT Fig 1& LHARE
$E Qe B5g ol ()9 B o}wa b9l 2
= el A2 4SS welE, YL O o)
ohwmelzh el Al7lsh Wae] Ry AW T

At 53] 82/83, 86/87, 91/92 %“4»9} s vet
TG SFAMY A ot TSHA LG

e

648

Mg Fol Ao} 5o ofee
88/89, 95/96 THurist VAT HEefP ol of
d= AdHx ok a2y FA=FA AeE gl
o2& AGelA F o ofxTist HjnH & NE
o2 e RE 59 A7t 253 A @
T FEoEA ot By Y B FolA Hu
ol & #5719 FEI FAo] A EAHUI]

=4

B2 YA @k £

L

ps
Z
o]

5

Folt} & hFE 50 93 3o &8t AgH
oo = 22 Hizre] olwwgle] YFME B4 Eo

ohemelsh WA & JQed? o] APgHE Mey

Bl 282 Beo) ol A2 Qe TEl} o
& ASen ohewelsl 44 A7I% AEg gl S
Fore A7) 4 Bl AoNE 2¥ An: B

il

)

oz}

O

2

23 2 dAE Ak =G HE ARG wuw3
= F719 @5“01 BAHE, ol AEY IFH
TR e F7 & o]q.

ArgtEoye 57182 U2 xrs 729
w29 v 42 Aol gl —i— gt o]d o] A7t R
A dHese] #¥¢ 7li«1 2EE 52 A8E 7
€ AW 7122 $§7lah+ B2t o " 4B 7
Iy ek 2 2YelX TFae £57)F ol
71 oh=ded ‘”} s8& it Fig 2& &

227 P B50h)E BoFH 8283,
86/87, 91/92 Ak 712t Foll SLANHE LG Tl gl
el el of=ge] 9} 84/85, 88/89, 95/96 713t F¢F
of A= F4 R THHEG e &2 O}i“a’ﬂﬂ
o9 F Egd P2 A AYH Wz Uvh 2
o] 7129 otxEEE “{3‘*]]—125& TRl #a 3E 0115
T8 GCME ©] 88 2@y Aise A
ZALE ote A2 28 oM Zxd %57 #40|

x%z%g}ﬂ u}]-,—o]\:].

H

%9 80E A fA e 1992-93
STQ} EAbg Hl ohwtke ol
72zt veith #5d os

1730 ME Rz g2 F7)9 A
ol vet TEHAMe FdF7]
H, 2784 ETC’] SST opx=eo] g
A& 6097 30 Hx9 T7l°ﬂ*1 Aol
g 2y AAzHeE 9
Aot =& BAME 4 aqd= 7]§_z4o] Ex
o Z¥eA EAE Hlg O}L“‘EIE
B A fARRE F7)9 gl WE}‘”‘D}
NeHoE AN AFL BASD S
Aeld,

Fig. 4(a)%} ()=
4% 300m7tA e |
2 AxEZde FHES %‘7
= BAgur&Rs 9ot
AL HF7N} At FAE 324
BARY E BEIAE )3 :
g7 4Eg5d oa 4% ssm Tnﬂ o} ol
w3 B9 AWk # etk ode A% L

D w4 H&oﬂ

pat

=)
s

7 BE EARY )
Al
4

i offt

o x

J{EL,‘Q‘O&;L
)

F‘1
r$‘-
_Bi

Az

2 £ jo o

rrm rtr
rlo oy

Gl

T

=



AAEYPS 088 Fd

(a) SST anomaly
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(b) Specific humidity anomaly
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Fig. 3. Spectra of (a) SST and (b) specific humidity
anomalies at the equator of 80E.
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