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Fig. 1 Map of TD/ TC positions from 1 September 1996 to 30 June 1997 in the Indiarr Western
Pacific Oceans (The cross mark denotes TD, and the TC is marked by open circle)
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Fig.2 Empirical orthogonal function analysis of 20~ 120 days filtered OLR

(a. EOF1, b. EOF2, contour interval is 5 W/m? the zero contour is omitted; shading is shown by
the legend, c. Pc (solid line) and Pc, (dashed line) for the period of August 1996 to June 1997,

d. Phase a(dashed; scale on the right hand axis) and daily amplitude A ( solid line; scale on
the left hand axis) of Z from 1 August 1996 to 30 June 1997)



! — / 45
, MJO 1996 8
1997 6 6 MJO
EOF1 , .. 1996 9~ 10 1997 1
EOF2 2 .
. MJO , MJO
, M JO ,
EOF [20] MJO
\ EOF1  EOF2 EOF
, 15.59% 11.31%), , Pc, P
EOF3 6.83%, EOF Morelet ( 3 3 . Pc,
EOF1 Pc, EOF2  p. 30~ 60 d \ 30~ 60
Pc, 1/4 , d Pe, .
30~ 60d EOFI Pe, 1996 11 ~1997 6 30
EOF2 ,EOF

270
&
180.,E
£

r 90

-8 T T T T T T T 0

—24 —I18 -12 6 0 6 12 18 24

Fe(d)
5 P(;l PCz 48 d MJO
(a. Po, Py, ,b. MJO  A,BC D Pe () Pyl )

af( ) Pc Pc ) ( )

1 2
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Table 1 Percentage of tropical depression ( TD) and cyclone (T C) occurred in the Indian to western P acific

Oceans during the period of September 1996 to June 1997, corresponding to the category of MJO A, B, C,

D, and westward propagating phase. Data set is from the Joint Typhoon Warming Center ( JTW C)

MJO (%) (%) (%) (%)
A 60( 20) 33(33) 10( 20) 6(6)
B 20( 60) 28(28) 20(4) 16(22)
C 20(20) 5(5) 27(36) 33(28)
D 0(0) 17(17) 13(8) 39(38)
MJO 0(0) 17(17) 30(32) 6(6)
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Abstract

T he M adden— Julian Oscillation (MJO) is a dominant mode of intraseasonal variability in the tropical atmo
sphere; it is characterized by an eastward propagating tropical convective anomalies and associated with circula
tion anomalies with a time period between 30 to 60 days. Since M adden and Julian firstly observed the MJO
(Madden and Julian, 1971), it has been extensively studied in the past decades. Studies suggested that the MJO
has a baroclinic mixed Kelvin and Rossby wave structure in the Indian and the western Pacific Oceans, where
the equatorial wave is strongly coupled to convection with eastw ard propagation in convection at roughly 5 m/s.
Kelvin waves propagate eastw ard out of the convective regions is at phase speeds of 10~ 12 m/s (Hendon and
Salby, 1994), and is generally manifested as an eastward propagating, equatorially— trapped, wave number
one, baroclinic oscillation in the tropical wind field (Madden and Julian, 1994).

A number of observational and modeling studies have suggested that, the MJO strongly affects on the tropr
cal cy clogenesis. But fewer works have been found on the discussion of tropical depression (T D) and tropical cy-
clone (T C) activities in both equatorial tropical regions, where the tropical cyclogenesis are probably modulated
by MJO. In present study, a method used to explore the Madden— Julian oscillation (MJO) by using Empirical
Orthogonal Function (EOF) was introduced, and the modulation of tropical depression/ cyclone (TD/TC) over
the Indian— western Pacific Oceans by MJO has been addressed for the period of September 1996 to June 1997
on the basis of dailly NCAR/NCEP reanalyzed wind vector and Outgoing Longw ave Radiation (OLR) data sets,
etc. Analysis has suggested that there are more (less) TD/TCs, which formed in the wet (dry) phase of MJO
convection, except those in the westem North Pacific sectors, where the TD/TC can be alternatively affected by
the eastward or westward propagating M JO. Along with the eastward propagation of MJO convection, the re
gion— averaged position of T D/ TC occurrence also appears an eastw ard shift in spatial.

Key Words: Madderr Julian Oscillation (MJO), Tropical depression/ cyclone formation.
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