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Effects of Dipole Mode Event on the Rainfall Variability over the Southern
and Western Part of Sumatera Island. Indonesia
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Abstract

The ranfsi vanabilily over the Southern and Wesbam

of Swmatera isand Ingonesia assoctated with the Dioole

Mode {DM) event has Bean analyzed fo e period of
1980- 1999, This study i Dased On the monthly fean of
rainfall data Dpole Mode Index (DM Sea Surlpee

Temperalure (SST). and Oulgoing Longwave Radaton
(OLR).

By applying the spactal analyse (Fast Fourer
Trangfoam, FFT): the pe-gomstancy peas of rainfail ang
DMI data oscillation can be e Tha pre-dominancy

ainfall dsta are Semi-Annual

peak nsciflation defved fro
Osaifiation (SAQ) for Buk't Tiego!. Mawen o, and
a0} for Padang Panjang.
ok, Tabing, Bengi Koab
and Paembang. Whie. he ot nol
inrannual oscdaten, which is found aisg fic

ramfall and DM data. Thes siitar osciation \ndicates that
Oipole Mode can be related to the rainfall over Southem
ang Westerm Sumatara. Tha delsiad anafysis shows that
oh IS Closed to 1.5 10 3 vea
iy, the Dipote Mode event is ir

santial o the

Gener
rannfaik marn and \Western Sumatera When DM (+)
pomirs, (hal argds recelve less ramnfall than usual

condifion. especially dunng the JJA [June-July-August)
SON' (September-Octobar-November) sgason
whien DM (-Foscurs) the amaant of rainfall is
n usuab-condibon. During JJA.and SON, rainfall
comelated with OM event. Compared by
DM (-1 DM (+} looks mare giving 3 significant influence to
tha raunfail inbath areas

ang

1. Introduction

Generally. rainfallin Indonesia s influsntly dominated by
some phepomena such as Asia-Austalia Mansoon
System, Southern Oscillation, East-West clrculation
{Walker. Circulation), North-Sauth circulation (Hadley
Circulation) .and another ‘circulation, caused by Jlocal
influence (Mchride, 2002).

Besides those phenomena, many researchers are
now inlerested in 8 Phenomena in Indian Ocean region, ,
called INDIAN OCEAN DIPOLE MODE (1ODM).

DIPOLE MODE = Coupled ocean-atmosphere
phenomena in- the Indian Ocean. W' is normally
charactenzed by anomalies cooling of Sea Surface
Temperature (SST) in the south Eastern Equatorial Indian
Qoean and anomalies warming of 83T in the Western
EqualtosialIndian (Yamagata, 20071) . i

2. Data and Method of Analysis

2.1, Data Used

4. Dipole Mode Index from which (s defined as the S5T
anomaly between Westarn part.and Easlern of
Indian Ogean agian Barat (S0E-70E; 10S-10N)
and (90E-110E, 105-eq), respectively,

b. The monthly of SST, OLR, and precipitation globally
dufing Januari
taken from: NCEP/NCAR: Reanalysis
(B erilveven, ot nodacgoy),

<. The montfily of rainfall obérvation over 12 and 8

slation at Wastern and  Southem part of "

Sumatera fsland in the same time of period
obsarvation. Those data are laken from BMG

22. uam'oa' of Analysis

;:Mrﬁﬂr\bg 20, yearstoviard norial years.
}j@ r;prqmn analysis o estimate the
y f sh ruullaorhimeupn fl‘Oth

f ota’éf sw oLF. m‘ Tanfalr

1980, to Decamber 1989 that

Wlﬁhﬂ;ﬂlrﬂall nqmbntigu inthe gears of DM+

3. Premilinary Results
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:ofrelation’ belween S8T, BLP, and rainfall ansmaly’ in
Wastern (Fig 3.a and 3.b) and Southem Sumatera (Fig 4.a

and4.b) for DM(+) and DM(-)
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Fig.3.a Fig.3.b
r=-),680 for DM(+) r=0,759 for DM(-}
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Fig.d.a Fig.4.b
r=-0,749 for DM(+) r=0,729 for DM(-)

3, Composite SST, SLP, OLR,.and  rainfall anomaly
(JJA, SON) between Sumatera and Indian Ogean for the
years DM(+) and DM(-) event.
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Fig.5.a. Composite SST anomaly (J.JA SON) for DM(+)
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Fig:6.b. Composile BST anomaly (JJA SON) for DM()
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Fig,s a, Cornposute SLP anomaly [JJA SON) far DM(+]
Valuasarein b
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9.7 .a. Compos LR ancmaly (JUA SON)
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Fig.B.b. Camposite Rainfalt anomaly JJA SON)
for OM(-). Values arein mm / manth

4. Discussion

From, thase gigures wg can seg that foc
DM(+) especially on JJA and SON, the average

* rainfall Is under normal condition, otherwise for

DNK-). the averagé’ rainfall'is above narmal
condition. This condition is.consistent with the
picture of composite rainfalt anomaly (fig 8) in
Sumatera

S5T has significantcorrelation with rainfal|
anomaly (fig.3 and fig 4) for DM({+) and DM(-),
while SLP has significani comelation oly with
rainfall anomaly for OM(-) especially in Westarm
Sumatera. OLR has a small correlation with
rainfall anomaly, we suspect thal - Genter of
convections are little’ far away from West and
Southem part of Sumatera1sland.

5. Conclusion

This study mainly concemed to investigale
effects of Dipole Mode event to the rainfan
variabiity over Westém and Southem park of
Sumatera Island, Indonesia, Genarally, the
Digola Mode event i§ influental 1o Lthe rainfallin
Southern and Western Sumatera, ¥When DM{+)
ocoyrs, hat, areas [eceive less rainfall than
ustial condifion, especially duringthe JJA(June-
July-August) and SON (September-Oclobier-
Movember) season. Conversely, when DM (=)
acclirs, the dmountof rainfalfis mare thanusudl
condition. Buring JJA and SON, rainfall are
slgmlicanlly corrglated - with - DM ‘event
CDmparedbyDM-{ J, DM (+} looks mare giving 2
srgnmcanl tnnuencemmarannluu in hoth areas.
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