Vol.62, No.1

62 1
2004 2 ACTA METEOROLOGICA SINICA February 2004
( 100081 ; , LASG, , 100029)
Tetsuo Nakazawa
( , Tsukuba 305 - 0051)
( LASG, , 100029)
EOF (MJO) 1996 9 1997 6 MJO
— / ,
/ MJO MJO , /
/ MJO
(MJO) , EOF, /
1 MJO TC (14] Lieb
mann [ ,
(MaddenJulian Oscillation, MJO TC ,
MJO) , TC (TD)
, 30 60d , MJO TC
(13 ,MJO , (Hal - 1]
, 20a TC MJO ,
— MJO TC MJO
MJO TC
- [+ 81 TC
[z 9l , MJO () :
[10 12] ( )
,MJO (TOC) MJO
Nakazawa!**! , 4 [
TC MJO , , 30 60
MJO , d 30 90d MJO ,
MJO MJO ,MJO
3000 km “ ” ,
TC ,
* 2008 3 3 ;20038 7 31
. (40375014) LASG

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



43

MJO 17 m/'s
, MJO (TD) (TO)
/ ,
MJO , , 100 135°E
MJO —
TD/ TC , 4
1996 9 1997 6 , —
2 TD TC 71 66
TD/ TC 25°S 25°N ( 1) ,TD
(Joint Typhoon Warning Center , JTWC) , TC 5 18
6 h TC TD 30 ,T1C 25 ;
Zehr (18l JTwe 1 TD TC 18
lIOO 12'0 l“;-O 160 12IO 1(;0 8|0 60°W
1 1996 9 1997 6 —
/
( T TO
Fg.1 Map of TD/ TC postionsfrom 1 Sgptember 1996 to 30 June 1997 in the Indiarr Western
Pacific Oceans ( The cross mark denotes TD , and the TC is marked by open circle)
, NOAA ,
(OLR) NCEP/ NCAR , MJO
2.5°%x2.5 , Matthews %! 25°S 25°N
, OLR , 20 200
1996 8 1997 6 , d OLR EOF ,
1990 2000 30 60d EOF MJO
11997 1998 ENSO 1997 4 , EOF
, 12 , EN- MJO (
Se) , 1997 1998 , )
ENSO MJO (1] MJO  TD/ TC
1997 4 6 ENSO , , OLR 30°
ENSO S 30°N 40°E 60°W , 20 120d
3 MJO OLR EOF ,
MJO —
, OLR Matthews [#] , 20 120d
30 60d 30 90d OLR EOF MJO
MJO MJO t
, MJO Z

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



44

62
z(t) = [Pc (1), Pc,(1)] (1) o (1) =tan"*[ Pc (1)/ Pc (1)] (3
s PCl Pc2 EOF1 EOF2 2 , 20 120d
MJO A(t) OLR EOF
A() = [PL () + P% (1" (2) : EOF
Pcl Pcz a (1) : , EOF1 120°E
s
. .Jd =
3!
| .Y
a0 60 8 w0 120 140 160°E IS0 160°W 140 120 100 80 0
N [ 7S
S
& \‘\quflr_—"‘\
’ L
L
<
' |
40 mr] S:'I 1141 120 ).in [ht]1 H[i \f,n W 140 1M | () .;II . il
1 .»'f.-\' ) /—;ﬁ- e N /N
i /1 Svas / I\ X\ / >\ 'i /
1A NN o ) \H /] \\)/.-f‘ AT e
N\ N b - N ! / 4
14N \j \ A/ .‘\ \./ 1 N,
4 “\ s \/
3 ' T T T T
B 9 10 12 l | 4 s t ]
1996 1997
360
7 'T ‘,;l al
/ N i\ d ! A k| 270
! ) | /." \1‘ ll-' ;I ] \\,"{_}' l =
/ ~ ] “/ | \fr;“.l | / / Ve | - 180 =
! J.-’ \ | / l !J' f-"l \\ J =
; V. ; - ‘_:" T l’ l )
I 2 3 4 < : A
199
2 199 8 1997 6 20 120d OLR EOF
(a. EOF1, b. EOF2, 5 W/ m?, .c. EOF1 EOR2 Pc.
C ) P, ) , d. a( ) ) A( , ) )

Fg.2 Empirica orthogond function andyssof 20 120 daysfiltered OLR
(a. EOF1, b. EOF2, contour interva is5 W/ nf; the zero contour isomitted; shading is shown by
thelegend, c. Pc (lidling) and Pc,(dashed ling) for the period of August 1996 to June 1997,
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Fig.5 Sampleof running correation between Pc, and Pc, and the MJO categories

dassfication based on a 48 days cycle of MJO
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Table 1 Percentage of tropicad depresson (TD) and cyclone (TC) occurred in the Indian to western Pacific

1997

6
TC

TD/TC MO AB,C D

TD/ TC
@TWO)

Oceans during the period of Sgotember 1996 to June 1997 , correponding to the category of MJOA ,B, C,
D, and westward propagating phase. Data st isfrom the Joint Typhoon Warming Center (JTWC)

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(29)
D 0(0) 17(17) 13(8) 39(38)
MJO 0(0) 17(17) 30(32) 6(6)
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Abstract

The Madden - Julian Oscillation (MJO) isa dominant mode of intraseasona variahility in the tropica atmo-
shere; it is characterized by an eastward propagating tropical convective anomalies and associated with circular
tion anomdies with a time period between 30 to 60 days. Snce Madden and Julian firstly observed the MJO
(Madden and Julian , 1971) , it has been extendvely 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 eastward propagation in convection at roughly 5 nv/ s.
Kelvin waves propagate easward out of the convective regionsis at phase gpeedsof 10 12 m/ s (Hendon and
Sdby, 1994) , and is generdly manifested as an eastward propagating , equatorialy - trapped, wave number
one, baroclinic oillation in the tropicad wind fidld (Madden and Julian, 1994) .

A number of observationa and moddling studies have suggested that , the MJO strongly afectson the tropi-
cal cyclogeness. But fewer works have been found on the discussion of tropical depresson (TD) and tropica cy-
clone (TC) activitiesin both equatorial tropical regions, where the tropical cyclogeness are probably modulated
by MJO. Inpresent study , a method used to explore the Madden - Julian oscillation (MJO) by usng Empirical
Orthogonal Function (EOF) wasintroduced , and the modulation of tropical depresson/ cyclone (TD/ TC) over
the Indian - western Pecific Oceans by MJO has been addressed for the period of Sgptember 1996 to June 1997
on the bassof daily NCAR/ NCEP reanadyzed wind vector and Outgoing Longwave Radiation (OL R) data sts,
etc. Anayss has suggested that there are more (less) TD/ TCs, which formed in the wet (dry) phase of MJO
convection , except thosein the western North Pacific sectors, where the TD/ TC can be aternatively afected by
the eastward or westward propagating MJO. Along with the eastward propagation of MJO convection, the re-
gion - averaged postion of TD/ TC occurrence a0 gppears an eastward shift in atial.

Key Words: MaddenJulian Oscillation (MJO) , Tropica depresson/ cyclone formation.
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