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Abstract Based on the tropical cyclone data from the China Meteorological Administration and the NCEP/NCAR
reanalysis data, the characteristics of the Intraseasonal Oscillation (ISO) of the intensity of convection over Inter-
tropical Convergence Zone (ITCZ) and its influence on the periodical tropical cyclogenesis over the western North
Pacific are studied. In addition, the relationships between the ISO of ITCZ and equatorial westerly, cross-equatorial

flow averaged from 105°E to 110°E, and the easterly to the north of ITCZ are investigated. The results show that:
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(1) The significant signal of 30 = 60-d oscillation exists in the intensity of convection over ITCZ. The active and in-
active convections over ITCZ occur in turn at the period of 30 =60 d. About two-thirds of tropical cyclones over the
western North Pacific (5°N - 20°N, 120 “E-150°E) occur in the active phase of ISO. (2) It is quite clear that the
30 - 60-d oscillation of ITCZ propagates eastwards slowly in the equatorial region, but westwards in the subtropical
regions over 25°N - 35°N. And it is also noticed that there are obvious differences of ISO between the strong 1SO
years and the weak ISO years. In the strong ISO years, the oscillation spreads from the equator to 15°N, and mer-
ges here with the oscillation from north to enhance the convection over ITCZ. Therefore more tropical cyclones orig-
inate during this period. On the contrary, in the weak ISO years, the oscillation directly propagates northwards to
the vicinity of 30°N, results in the inactive convection over ITCZ near 15°N. At the same time, the frequency of
tropical cyclogenesis decreases. (3) There are also remarkable 30 — 60-d oscillation features for the equatorial west-
erly, the equatorial flow averaged from 105°E to 110°E, and the easterly to the north of ITCZ. Generally, the
30 - 60-d oscillations of the three flows are consistent with the ISO of ITCZ. However, the relationship between the
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easterly wind and the ISO of ITCZ is slightly weaker than the other two flows.
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Fig. 1 The wavelet analysis (left) and wavelet power spectrum (right) of the intensity index of ITCZ during 1979 - 2003. The grid regions

show the “cone of influence”; the shaded regions indicate the significance level over 0. 05; the smooth dashed line is the red noise standard

spectrum with 0. 05 significance level

120°E~150"E) #y ITCZ Xt 1 sl 55 1Y By Bk AS
A BBV R (XIfTEE, 2007a, 2007b), AB4,
X — X3 ITCZ W27 AR B4 5 0l ek
B B T e 227 1TCZ 27495 N IR 1) 50 %
P AU A BUREL ) 22 55 AT 7 FRATTY AR
WRTERN ST TTCZ =795 W T LR IE i il |
PRV P SO A BB Bt i G &R o 1 HLR 5T
B HBARES . AR E PG X TTCZ 00 4 AU
KHR.
2 H‘RFAAE

AT SR (D PEARZ R
1979~ 2003 4E A S WE Bk (2) NCEP/NCAR
PR AT KA GERE, 46 1979~2003 4F X7 Fi
P BE I HA 50k, AP HE S 2. 5° X
2.5% (3) FE NOAA LM 1979~2003 4% H
] S R ST R

R T IHE A PR () 2 N AR AR, FRATH
Lanczos Sl I8 23R 1245 DL KK i) RUBE 19 ]
WiAs 4k (180 d LA ) (Duchon, 1979), N {ER 5k
R SCrb S R B i A 28 v U I i R
AT R 43 47 05 12 Morlet /N 53 B (Tor-

rence et al., 1998),

3 #;

AEREETERENZETHREZRS
PR SUE £ BRI Y B

ZRINBUE 5 (2007) B9 AR, BP0 R
ChMaFEm ) 2 KA (5°N~20°N,
120°E~150"E) XI P, Xif 8 [ A 5% i i) 4oy A< i
W ETAE X — XA . Ht, ®ATE (5N~
20°N, 120°E~150°E) & M5 X, 1979~2003
AR R R A M X A O A R 2 5 5 TR
ITCZ Xt i sk B+ — 20, RV B 4E bR s 4k
BEYIBCER . a2 IR R BE I & . By
AR BB BL G R B AU B R AR
G BRI B AR BT B B B B, — ok Ul HEE 4
M WO, At R[] R e AR AR
Vo B4 EBRTEZE WAL R E F ITCZ Xt
15 Sl B AT SO AR B B A B R

ITCZ XF i shsm e Al (5°N~20°N, 120°E~
150°E) K% & FAY OLR SERME AL, T
How SUCR ITCZ s BEF . X 1979 ~2003 4F& H
ITCZ S8 EUT 5 (UEBR T 2275 B2 LA b B i) RUBE
ALY FEAT/ANBE . v LATE M B, B B
F IR AE 30~60 d, /INEEIFRIERE o 1Y IR
JEWI R 30~60 d, HLBA W3t 520 K- 2

&y
m
2
m



882

Chinese Journal of Atmospheric Sciences

KB ¥

33%
Vol. 33

i (B D o X Uil TTCZ X7 G ol i B A7 76 Wt
) 30~60 d k. 734k, FATHE 1979~2003 4F 3%
H ITCZ 5 BEAR R T T 30~60 d @ Igse . I HAL

DU R T P31 A AR R R TTCZ PRz (Jk

WD) (I . e
2001 4F) MR F4E (1983, 1995 H1 1998 4F) .,

L

HRIR VS TR AE (1985, 1990 FiI

N1 2RI IR PR PR 2 ARG R . 5

ARG EE, BATAH TR ARG R 55 E R
ITCZ 85U/ N B e AN B 3 (B 2) . th
2 AL, JCIRJE TN IR B SR AR AR 55 AR

JAIAFREE T e 30~60 d, AS[R B2 5m AR /N Th R 33
A (. 3 > ML TN Bl A (1 OF- 35 3% B R 0 {E R
3600 (W/m")*, Mg/ Mg ik femmes, 3 1
5547 () V-4 e

TEHHBEL

WEEAY Ry 1500 (W/m?)?, ZEy

(a)
| 1 | | | | | | | | | | IIIIIIIIIIIIIIIIIIIII | 1 1 |
'=.
/ ".
1
\
\
30 ! 30
3 60 “\ 60 ™
= \ =
2 \ £
& %égjmm”“””” T ) & %ég
A0 HHHHHHH A ! 4
| — T LI BLAALAL BRI I R L B R L
1 1 1 1 1 1 0 1000 2000 3000 4000 1 1 1 1 1 1 0 300600 9001200 1500
Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov
1985 Power spectrum 1983 Power spectrum
[ | | |
1 4 1 4
| 1 1 1 1 1 | I I I 1 | | I EFEEA AT AT ! | 1 1 | | I | | | | 1 | PRI B BT AR
30
= =) -
3 3 '
.2 120 JA T T e R pRRe R
- | 3
~ ! ~
4 \‘i 4 ]
T T MU B AR AR AR AT AR T T T LR LR LA EAT BRE LA
1 1 1 1 1 1 0 800 1600 2400 1 1 1 1 1 1 0 800 1600 2400
Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov
1990 Power spectrum 1995 Power spectrum
[ | | |
1 4 1 4
1 1 | I I | I I I | | Il'llllllllllllllllll | 1 1 | | | | | | | 1 | PRI B AT AR
i
|
- 1
"a
30 l‘\
1
= 60 | =
= pniin % =
L2 \ R
5 §§ \ 5
=% % | =¥
4 |
T T AARAN RARAL RARES LERRS AL ;
1 1 1 1 1 1 0 2000 4000 1 1 1 1 1 1 0 200 400 600 8001000
Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov
2001 Power spectrum 1998 Power spectrum
I
1 4

B2 [E L EREFRIEY (@ 84 (1985, 1990 F1 2001 4£) F1 (b) $§4E (1983, 1995 FI 1998 4F)
Fig. 2 Same as Fig. 1. but for (a) the strong ISO years and (b) the weak I1SO years



44 XURRTAE - AR A 19219 IR G MO 5 i OB e A BEPE IR 56 2R

No. 4 LIU Ge et al. Characteristics of the Intraseasonal Oscillation of Intertropical Convergence Zone and Its . . . 883
20 20
] IR AR 1
10+ 10
'\.'E \ /\ A.lE /\ TSR AT /_
Y / 2 o
2 i l
a | B | T ERLAR
—104 —10 4
T ERALAR i

T T T T T T T T T
1 10 20 30 40 50 60 70 80 90
Time/d

T T T T T T T T T
1 10 20 30 40 50 60 70 80 90
Time/d

Bl 3 ZEWARG (@ 58, (b) B (3 3FEGHD 30~60 d ISR ITCZ 580751
Fig. 3 The composites of 30 - 60-d filtered ITCZ indexes during the years with (a) strong ISO and (b) weak I1SO

IR 77 SR AF 22511 TTCZ XI5 st s . BF5%
DX A B Ry SO AR S R 22 3 SR AR BT
394N, iR 594F B 2134 TTCZ Wit 55 »
PO B /L . 3 NS4RS 18 4>, st &
Vb 4 ITCZ X3S sh AR A TG BK . Ml B B LA 30
~60 d JRG M A B R B, AN EH ZF 3 1TCZ
Yo 37 B R BR B AR A 30~ 60 d ¥R % iR BE A, il
Z AN LT BRI B A I R I A AR AR

h T AT NIRG . 59 4F TTCZ X}
TG SRR B 5 $y A AR B B Bt E &R
FATA R . FIEIAT B BT, [ERERERE, |
TAAE 30~60 d Hik % WA AHIF A 58 42— 2, BTl
AT AT T BRI, BAORUE, stk
TNTRG 5 . 5941 OLR 1E 30~60 d 7 18 8 )% »
SRIGHESRAE 19854E 6 1 H~9 J 1 H. 1990 4£ 5
H 30 H~8 H 30 HM1 200146 H5H~9 H5H
JEIE S B OLR FEPEAEZ H G 0, WAL, dX) 55
AE19834E6 H 1 H~9 H 1 H. 199546 H 14 H
~9 H 14 HAI1998 426 J 6 H~9 H 6 HIE )5
) OLR FE-FEAEZE H & 8, mAMBIZENTNIRYG
. FI4E 30~60 d JEEE B ITCZ 5505 514 A%
(B 3) . NIZPE ] T 00 e 7 51, 2275 PN 4R 7 9 4T
1) ITCZ $8 5 dRiE o 10 W/m* Z47 (B 3a), 1M
§94F HAF] 5 W/m? (|8 3b) . &l 3 7 ITCZ $855(l
KT 0, FoRMFAIEER, FMHIAH . /NF 0 Fom
XPPIEER s W SORIGBRALAH . AT B8 T 221y
iR % 5 . 55 4F B AR A OLR 9 25 8] o0 A (&
W) o AT LAV B Hb A B, AE R k55 AR Y B A

B AIAE AR R LA M X 1Y OLR ¥ B, 1TCZ
BRSSPI U . M, TCie
SR IR FIAE TG BR AT A . TTCZ ¥ BTk A, #1
WA R Z . TES94E, BF9E XN H =R
TV Y5 L SRR 6 A AR T 30~60 d 4k
HTRERAIAH I 5 4 A 2905 67205 MifESRAE, H 2
PO A A U248 13 A4S TEIG BROLAHAY A 9
A 2915 69%,

Zi Bk, 1TCZ 1y5im 55722 16 A W 2 1) 30~60
d ¥R . AR TTCZ X5 AF o 55 A0 2 5 2 1
TEH R FLRAE , B SOhE AR i m 22 T 55 4F
AR . PEFRIEA A 2/3 RATE 30~60 d ¥k
ViIEERALAH , FE5R . SRR R I, XS5 R R
FRATIXF AT E 9 A B B 1y PR A AR T B 4
— AT AR

4 AHEEAFEET AIRZHIEBIHE

RZW TR, =5 NIk BA G B FRE.
Krishnamurti (1982) % P V. Z= XU A 1) 76 sl 17
1 30~50 d x5, XM IR A 218 AL 1L B FRAE.
Lorenc (1984) i i 73 #fr 200 hPa %@ HL % & B
Sl PO 1, JEIN 30~50 d AYFE B 18 4R 1%
1. Murakami (1984) fYBFIEHLUESE 1295 4R
BRI B AL 3 1Y IR A% F LA R A, 2 52 R
(1993) f& i, PlF R 30~60 d 4k, Rl E7E
TRIEMT X, LIRS ARy T B, (A 7Y
BRSO . X TETNIRG LML, Li et al.
(1990) #F—r#r T 9T 130°E A% 500 hPa 4 [m] A



KB ¥

884 Chinese Journal of Atmospheric Sciences

33 %
Vol. 33

0L, $5HTER Z= 30~60 d #Rz 1E 15°N LARg ]k
1&4%, 1€ 15°N LUJLBA B ) B & 3% . B4 ITCZ 2=
TNIRG R ISR R RRAE A ] 25 5 X FIME R
FRAE 22 55 s X F 98 IX 3 (5°N~20°N, 120°E~
150°E) BRI 20 J% 2 $HE AUNE 2R L™ A= (B AR Y
7 ik, FAT M FE LT ITCZ 4 Nk
B 554F 30~60 d JRG A A ] . AR B RERHE
Rewtgida i, dimisrE. wkE. OLR fil
L SEBREAR AT Mo 5 T KR 30~60 d 4k I
Higgh, TATXEA w. v AIFHIFE T 200 hPa
HEES IR 30~60 d A g, SREFH
PEWT B4y BIAE H TTCZ Z45 Nk 1. 55 4F

45°E 90°E 135°E 180°

20°S~20°N £4{7 V-1 200 hPa 3 B A ] 1] - 28 i
i (B4, FTLAE W, 7E58R . 5948 H0i b X AR A7
FEARTE AT B4 1) 5 A B PO ARFAIE o 30 P9 R s 1Y
F MR — B AT E W 2 PE B EE

Bl 5 J& ITCZ 45 AR5 . 554F 25°N~35°N
i P-4 200 hPa 3B B B ) -2 B ). S A
XA, RS HLIX (25°N~35°N), i, 59
AEIZE T IR I T T DU AG R AE . 7E 6~8
H'» 200 hPa fEECFEAE 3 VGRS R . 1T #AVHY L X
RO R 2 ARG . AT L, ARG H DR
FEH X T NIRG IR A B 25 . S5
B(1993) XF 30~60 d H@ BRI I B — &

1 Sep "

0 45°F 90°F 135°F 180°

K4 ARG 4 (20°S~20°N) HifiF-14 30~60 d IS 200 hPa AN (] -2 BE T (A7 10° m?/s) . (a) 3R4F; (b) 5

Ho BT 0 B GRORERTHO

Fig. 4 The time - longitude cross sections of 30 — 60-d filtered velocity potential averaged over 20°S—20°N at 200 hPa during (a) the strong

ISO years and (b) the weak ISO years (units: 10°m?/s) . The shaded region indicates the velocity potential below 0, and represents diver-

gence

0° 90°E 135°E 180°

1 Sep
0° 90°E 135°E 180°

B 5 [ 4, H) (25°N~35"N) L5
Fig. 5 Same as Fig. 4, but for 25°N - 35°N average



44 XURRTAE - AR A 19219 IR G MO 5 i OB e A BEPE IR 56 2R

No. 4

LIU Ge et al. Characteristics of the Intraseasonal Oscillation of Intertropical Convergence Zone and Its . .. 885

Lol 15Jul
Date

i Jun 1I5 Jun

1 Aug 15 Aug 1 Sep

Lol 15 Jul
Date

1Jun 15 Jun 1 Aug 15 Aug 1Sep

6 ARG 594F (120°~150°E) -1 30~60 d i J5 OLR RYBSIR-ZEEERITE (i W/m?): (a) SR4AF; (b) 534F. BFIZXK R/

T 0w

Fig. 6 The time-latitude cross sections of 30 — 60-d filtered OLR averaged over 120°E - 150°E during (a) the strong 1SO years and (b) the
weak ISO years (units; W/m?). The shaded region indicates the OLR below 0

GEAR AT 30T > o e BUAE 26 B b DX, o7 B
30~60 d YR S22 1% 0] PU AL R 1

T, FATHREEZE Y NIRG AR 1 L
MIfERE . &6 5 ITCZ =5 MR R . 559 4F 30~60
d 7 I8 S 9 OLR ¥y 120°E~150°E -S4 £ i
IRl . A 6 AT W, TGS R RAR B AR, FE
Jelerk, 21 MR Hh R 1) JU AL 3 P R AR AR 2 B
FEN. BRENZRWEA —E W25, X TR
(F 6a), RGIEALREE 15°N A0, 50 150,
1M H AT AR B AL A — Sl e IR . 161X
ML S ZI0A s EXTRAEZ A AT JLK B 3 58
AR, XE ITCZ 795 N IR G 30 I — A R 2L
FE R SOBELE I R S A . X Rl R AL I A%
FERRAEFN Li et al. (1990) BYBFIE45 5 L — 2k,
MAESS 4 (B 6b), THBLNARKAE. HikE 0
WAEIF A BB RGNS & —E A
&2 30°N BT, XF It 5 ok 19 45 3 O AN & B AE
15°N fffifr. P ITCZ %55, #o JéAE B 2
M 6b st il LB F], X B 4 KB 25°~
30°N, 3X IF 2K VL BB K A 2 i b ik . o3k 2
Uts TTCZ X ss » B HHT F8 -Gl X S o o
XK= (1998) KT ITCZ 5 &I H 1 i
(5 3 A AL A R B 25— .

5 AFERRHETARZESHTEES
GEEEEEL PSR

TR B, TTCZ 158 55 5 7 B AR R

BEVIRFR, Al 5 8RES N, ITCZ LIP I
T8 253 PG KURT TTCZ A6l i i A V<. 7 R
1979~2003 4EH 78 ITCZ #5505 R 850 hPa
o W w R A A . B 7a IR, 7
ARIE _F 90" E B I A7 78 5 R [ Y 2 3 A G,
105°E~110°E i A B & A %, Hyu [
BN M SGEARESER (585 B, XN (5°N
~20°N, 120°E~150°E) {5 Fl M i) OLR {8 i %
(B WEP ITCZ X Wit os (55)., b IR,
ITCZ Jufl] 25°N~35°N fA1E— W& IEAH KX, 7
SAETRBPRBLT s 13X — XA i AR KU s il . T LA
TEAR 26 W 2 0% b X 1) O 4 XU Ml e (355D
B, OLRAERAR R s AHR M, TTCZ By XT3 fd 5
). 74, HE Th iR A F i, 1TCZ [ ik Je Hph
MY 5°N~15°N £ B W A OC. X —IX
WA ST ARIEVE XX . i X« K B
FISEARFE, MEZ ITCZ b 18 76 XU G
. OLR {EMAE (), ITCZ %ifmas &) .

ITCZ By} 58 55 5 4 808 1 R 18 <0
R KRR 8 P KO LS SOm AR R PR RUE A B
XK R 4, ENTETFT N R SO
far? XILLRIRA S B WA NIRGHE .
EATS ITCZ RNk =& —37 ik, 34
A ENTH T E L,
5.1 HAESTMNETHRIRS

B, REBAREARNENTNIRG S 1TCZ



PN S 33 4
886 Chinese Journal of Atmospheric Sciences Vol. 33

30°N
25°N -
20°N-
15°N 1
10°N
5°N-
EQ
598 -
10°8-
15°81
20°S1
25°S

30°8
0

20°E  40°E 100°E 120°E  140°E 180°

80°E
50°N :

45°N-
40°N-3
35°N 4.

30°N10.2”
25°N .
20°N{ P e
15°N % : :
10°N f——==

AV,
5°N'/\ ____________ 6
SN \ 2T =V,
EQ 0.2 et

5°S1~o0 e -

o - 5 L

50°E 60°E 70°E 80°E 90°E 100°E 110°E 120°E 130°E 140°E 150°E 160°E 170°E 180° 170°W

7 1979~2003 4EH 7 ITCZ #5505 850 hPa WUZIIAIE: (2) v W3 (b) w W35, FHRE Aaad 5 Y6 /K - 38 PG 06 1 1X )
Fig. 7 The correlation coefficients between ITCZ index and (a) v wind, (b) u wind at 850 hPa in summer during 1979 - 2003. The shaded re-

gion is over the significant level of 0. 05

I 1 1 1 1 | ISR ISTTIN [T T S Y ST S [T S I

iy WW‘ ’

T
1980 1985

T
|
|
|
|
I
|
I
|

Period/d

1 I 1 LN DL DAL DL DAL DL DL
1990 1995 2000 0 2 4 6 8§ 10 12 14

Year Power spectrum
|
1 4

8 T 1, {12y 105°E~110°E Mifiitl it

Fig. 8 Same as Fig. 1, but for the cross-equatorial flow over 105°E - 110°E
KFR. BAMET 1979~2003 4 850 hPa WiJkil AWML 30~60 d, HHI &M 500 K P %
105°E~110°E P& H v W R R E <) PR, LRI 105°E~110°E B 8 A B A7 7
PN AT RN T R (B &), nIVE M, el B 30~60 d ¥k . B4, EMIREG G5 ITCZ
MBI TPLE 30~60 d, /NETIFRIERERIIE ARS8



44 XURRTAE - AR A 19219 IR G MO 5 i OB e A BEPE IR 56 2R

No. 4 LIU Ge et al. Characteristics of the Intraseasonal Oscillation of Intertropical Convergence Zone and Its . . . 887
y SRAVMT T 90°E~O95°E Mt L9 i

v, OLR
o —_
(=] (=)
FEPEPEP EPETETEE ErAra
,/
--.,\-
~
"
N
~\\\
\
/
e
Ve
/
/
!
|
|
|
|

I Jun 1 Jul I Aug I Sep

v, OLR

" 1Jun 1Jul 1 Aug 1 Sep

v, OLR
o —
o f=)
/I
~.
~—
“~
—”"
—”‘—
»
N,
<
.
N
N\,
\
y
/
.
Lo
-
-

1 Jun 1 Jul 1 Aug 1 Sep

Date

—— OLR  ——- Cross-equatorial flow

&9 30~60 dFim s EARHESL 105°E~110°E MR E i 5
(5°N~20°N. 120°E~150°E) i Bl ]y bk OLR f i 18] 77 41«
(a) 1985 4F; (b) 1990 45 (c) 2001 4F

Fig. 9 The time series of the 30 = 60-d filtered standard cross-
equatorial flow over 105°E = 110°E and standard OLR averaged
over (5°N = 20°N, 120°E - 150°E): (a) 1985; (b) 1990; (c)
2001

BT E R E LA S AR 225, 51 H H AL
. FATLL ITCZ 35 5 AF A0 64T T B 4F 53 #r
9 Sk 30~60 d 7 18 I8 I S5 0 bR o A B R T R
5 (5°N~20°N, 120°E~150°E) i Bl P9 47 i Ak 11
OLR B} [E]J751, v LLA H . OLR {H F1 8RG8 <
FOAEAERA S0 2, 3 AR, 1 H W Z ] IE 47 =
RAIAHEZR , R 105° E~110°E #8758 < Ji s i
OLR {HMBEAK, FoR ITCZ XFIE S, —4Fm
TEOLE RN . X FRWIZ SR B SR 1Y 30~60 d
PR ITCZ 30~60 d #5548 bt —E ). [AlkE,

HITCZMRR, RMMNERREZE (BK ., dik
Sl g1 1TCZ =75 R 1Y B 1E O F2 2
105°E~110°E X— %,
5.2 FREBERMETHIRS

FRIEPERGE ITCZ (B BHR 4y ok A U
%) 715 JE PG JRURR) 588 55 0F P RSPV TTCZ (i BE A 43
HEMEW, IB2NETNIRGX A AER L, ©
IR A g7 FRATEA (5°N~15°N, 80°E~
120°E) {EHAN 850 hPa V-1 u KGR ARETE K.
[FFE, FRATVET 1979~2003 4-% H 2R3 75 KU /)N
WA TR/ NP T 3k (RIS . & IR E 79 R A B
WAFHE 30~60 d Pz, ZRIE PG 30~60 d k%
FITCZ (g5 A2 B VA5G . Y 7R 38 75 R 5
PEARRS s X OLR ARAE, tBP ITCZ X7 6 BR A7
e Z . 24 7R3E P KA F 55 67 A B, X OLR
M. Wkt 1TCZ WX i is sh w55 . A8 F 3l
AR (10D,
5.3 BERNETRIRS

T, FATHRER — T AR XU 25 i
5 ITCZ X NS AL e R . M 1979~
2003 4E% H (25°N~35°N, 120°E~150°E) i [l N
(1) 850 hPa i A< XTI /N IBE 43 B F /N ipe D) %4 1
A (EmO . &I AR R mAS S i AE7E 30~60 d
7. SR, M 30~60 dHFimEugk s (25°N~35°N,
120°E~150°E) {5 Bl 4 Y 850 hPa i 4 XS i 5
(5°N~20°N, 120°E~150°E) iy OLR i [i] ¥ 1]
(1) RFE, MEMXRRA LG I8, M 1985,
1990 4% (& 1la. b) FH, —MWHEH T, AR KGR B
(BZM 6D, OLR {H /)y (LR fED, R
ITCZ X i fm o . B A2 B W7 AH B AR AN 2 2
B (HRR ERFEMAR . X 5H 658 (& 7b)
LSS — 8. HJ2 2001 45 (1 DL RS 18 &2 2,
R ZE 8 JZHT, PRI, BPIFAJE AR X
B ITCZ XPim sk, MM, RAHE S8 ALG,
PG A BUAR T (4 RIS A o 3 U BH il A7 26 1) R
REWAFEZT T NIRG 1 H e Kk L5 ITCZ
(2R3 IR [F) 28, (B I 2 5 G L X BRI R 46
(28T N TR R A AN e AT . i RE T3 R
BRIV KRR 105°E~110°E # k8 i 30~
60 d 45 ITCZ XFif 30~60 d AR 55 48 fh ) &
AR



P S

334
888 Chinese Journal of Atmospheric Sciences Vol. 33
2.0
(@) L
® 001~ / i o
=] \ ) <~ -}
) \ / o
5 —1.07 ‘\\\ III s
—2.07 N~
—3.0 1 T T
1 Jun 1 Jul 1 Aug 1 Sep 1 Jun 1 Jul 1 Aug 1 Sep
1985
2.0

u, OLR
(=) —_—
o o
1
/
.
N
\
,
g
"
:;;:::::::::::>
\
jjif:::>
<
el
“~
)
7
Pad

—2.0 T T
1 Jun 1 Jul 1 Aug 1 Sep
1990
2.0
10
107 Vi
o ] /
3 004 L
B 1 /'I
,1_0_: /,'
—2.0 . .
1 Jun 1 Jul 1 Aug 1 Sep
2001

Date

—— OLR  —-- Equatorial westerly

E 10 [EE 9, HAPHHK (5°N~15°N, 80°E~120°E) 850
hPa £ « W3%5 OLR

Fig. 10 Same as Fig. 9, but for 850-hPa u averaged over (5°N -
15°N, 80°E-120°E) and OLR

6 BE&ESTE

ARICWFFE T 1TCZ Z745 AR RRAE . 5 T H:
SRS B B R, A RIS TR R
ITCZ B =3BBSR GBIRIE . R 18 75 KU
ITCZ At 2= KO 19 22757 iR & FRAE 5 TTCZ X
T R R . WS RN

(1) ITCZ Wy 55 48tk A B 1Y 30 ~60 d 4
Ui+ NS ITCZ X s AR sl 59 AR 2 . 78
ZATNIR G AR, H 2 ITCZ X i 3l
SR, WFT IR N B ZE S SO AR U £ . TTTE
W S4E, HA 40 ITCZ X7 MR 55 . S
A U 2D . A SR 2/3 RAAE 30~
60 d 4535 HE BROLAH . 7E3R 55 - ER S ANt .

u, OLR

u, OLR

—2.0

1 Jun i Jul i Aug 1 Sep
2001
Date
—— OLR  —-- Easterly flow
K11 [ 9, By ITCZ JuMiHh X (25°N~35°N, 120°E~

150°E) 850 hPa -3 u W55 OLR

Fig. 11  Same as Fig. 9, but for 850-hPa u averaged over (25°N —

35°N, 120°E-150°E) and OLR

(2) 72 ITCZ =NIR58 554F, P i
DX HRAAAE A AR I 1 [ 2R A5 46 AR AIE T 7 R BT
X (25°N~35°N), 5. 554 127 R % R
VB PU AL RRAE . AT 1 DX R 26 B b X (1 2R 7y
MRS Rt A LR 25 5 . X FomaE, i MR
TEH X [ JCAGRE 2 15°N 247 I, 5 g5, Jbim
AL MBI . xS R 5204,
X AEZAN A JLK B B s Fe . o A e
AR R A . MAESS AR, PR3 AL I AT 18
FRRGEIL A, M2 — B ISR 2 30°N fff
i, 15°N R ITCZ #2585 , #is SieAE i b .
(3) 105" E~110°E #7278 <3 . 2% 38 75 XA
ITCZ J6M ) s A8 R AR B A7 7E 30~ 60 d g



44 XURRTAE - AR A 19219 IR G MO 5 i OB e A BEPE IR 56 2R

No. 4

LIU Ge et al. Characteristics of the Intraseasonal Oscillation of Intertropical Convergence Zone and Its . .. 889

o 105°E~110°E # AR IS 3. 2718 P5XURT ITCZ
e A K 30~60 d $iki% F1 ITCZ /58 55 48 1k
UG, — Mk, X = R mAL T AHAT
ITCZ AbFXMIG R . K2, M=k F
SSOLARET . TTCZ XS sl 55, Ab T30 1 fAH .
FHELZ T BT 1 DX A 2R RV 30~60 d k35
FITCZ Xf sk 55 1Y 30~60 d 4z37 1 ¢ R 1 1.2
F¢. XATREH T ITCZ A0 A KU AL 8l 34
HEHLIX, IZHLIX 2T N R 0 7 AR A R RRAE 5
AT b DA LUABAEAE — 2 25 5. BRI A AR XU
i) 30~60 d 4% M ITCZ X F o855 1 30~60 d 4§
P NG FR M 25 o I AAGHT M DXRT AT 1l X 21
P AT AR AR, IFafarszim TTCZ X it 2 B 1)
FH N, i 2P
S 3CHk (References)

Bessafi M, Wheeler M C. 2006. Modulation of south Indian Ocean
tropical cyclones by the Madden-Julian oscillation and convectively
coupled equatorial waves [J]. Mon. Wea. Rev., 134: 638 - 655.

T, JEEE, BERGY, 45 1977, MRS X T 2 A KR L R
sy 1], KSR, 1(2): 89-98. Ding Yihui, Fan
Huijun, Xue Qiufang, et al. 1977. A preliminary study on the
simultaneous developments of the multiple typhoons in the inter-
tropical convergence zone [J]. Chinese Journal of Atmospheric
Sciences (Scientia Atmospherica Sinica) (in Chinese), 1 (2): 89—
98.

T—iC, HF ER. 1983, SEIRPERT-i: & WUR Y R RUEE P37 4%
). W4, 5 (5): 561 - 574, Ding Yihui, Reiter E R.
1984. lLarge-scale circulation conditions affecting the typhoon for-
mation over the West Pacific [J]. Acta Oceanologica Sinica (in
Chinese), 3 (3): 327 - 338.

Duchon C E. 1979. Lanczos filtering in one and two dimensions [ J].
J. Appl. Meteor., 18: 1016 - 1022.

FIRIG, REWY. 2002, ARZR M X R SOREAESE 4 (1 204 L) ). B
JIR %%, 13 (1): 88-95.  Jiang Leyi, Ying Ming. 2002. Analy-
sis of anomalous frequency of tropical cyclone in East China [J]. Jour-
nal of Applied Meteorological Science (in Chinese), 13 (1) 88— 95.

Krishnamurti T N, Subrahmanyam D. 1982. The 30 - 50 day mode
at 850 mb during MONEX [J]. J. Atmos. Sci., 39: 2088 —2095.

Li Chongyin, Wu Peili. 1990. An observational study of the 30 - 50
day atmospheric oscillation. Part 1. Structure and propagation
[J]. Adv. Atmos. Sci., 7: 294 - 304,

BEHR. 1993, RAURBIIRG [M]. dbat. KRR, 37 - 38,
59-60. Li Chongyin. 1993. Low-Frequency Oscillation in the
Atmosphere (in Chinese) [ M]. Beijing: China Meteorological
Press, 37 -38, 59 - 60.

XU, SRRz, PMBUE. 2007a. 2005 48 5 2 b [ BBl 15 XU FR L RR
fif [J]. KRR, 31 (5): 909-918.  Liu Ge, Zhang Qingyun,

Sun Shuqging. 2007a. The circulation characteristics of frequent

activities of typhoon over Eastern China during the summer of
2005 [J]. Chinese Journal of Atmospheric Sciences (in Chinese) ,
31 (5): 909 - 918.

XU, SRR 2, PMBUE. 2007b. 2006 4F P4 AP FE A SUBES 3 )
Pirge (1] JESHEESE, 12 (6): 738 - 750.  Liu Ge,
Zhang Qingyun, Sun Shuging. 2007b. A preliminary study on ac-
tivities of tropical cyclones over the western North Pacific during
the summer in 2006 [J]. Climatic and Environmental Research (in
Chinese), 12 (6): 738 - 750.

Lorenc A C. 1984. The evolution of planetary scale 200 mb diver-
gent flow during the FGGE year [J]. Quart. ]. Roy. Meteor.
Soc., 110; 427 - 441.

Madden RA, Julian P J. 1971. Detection of a 40 - 50 day oscillation
in the zonal wind in the tropical Pacific [J]. J. Atmos. Sci., 28
(5): 702-1708.

Murakami T. 1984. On the 40 - 50 day oscillations during the 1979
Northern Hemisphere summer. Part I: Phase propagation [J]. J.
Meteor. Soc. Japan. 62: 440 - 468.

Nakazawa T. 1988. Tropical super clusters within intraseasonal var-
iations over the western Pacific [J]. J. Meteor. Soc. Japan, 66:
823 -839.

PN - XU, TRER . 2007, T P BRIR U 55 0 B 70 7 K- 4
AU AE Y R S FEHLEE [T, RABE, 31 (6): 1189 -
1200. Sun Shuging, Liu Ge, Zhang Qingyun. 2007. The influence
of the circulation anomalies in the Southern Hemisphere on the
tropical cyclone frequency in summer over the western Pacific and
its mechanism [J]. Chinese Journal of Atmospheric Sciences (in
Chinese), 31 (6): 1189 - 1200.

Torrence C, Compo G P. 1998. A practical guide to wavelet analysis
[J]. Bull. Amer. Meteor. Soc., 79: 61 -78.

FE, T, 4. 2006, PYI6RP#E 5 2 X AR fb ] & WA
S [J]. KR, 64 (3): 345 -356. Wang Hui, Ding
Yihui, He Jinhai. Influence of western North Pacific summer
monsoon changes on typhoon genesis [ J]. Acta Meteorologica
Sinica (in Chinese), 64 (3): 345 - 356.

TR, PEFHH. 2005, 2003 4 H 2 OLR FRAE K 5 1 E 573 K<
BxF ). K%, 31 (1): 10-15. Yu Yubin, Yao Xiuping.
OLR characteristics and relationship with abnormal weather
processes in China in summer 2003 [ J]. Meteorological Monthly
(in Chinese), 31 (7). 10-15.

KRz, FITEE. 1998, B AR LA i 22 KU b [ AR A8 TR
WkEk L] REAHAGEM, 9 GETD: 17-23. Zhang Qingyun,
Tao Shiyan. 1998. Tropical and subtropical monsoon over East
Asia and its influence on the rainfall over eastern China in summer
[J]. Quarterly Journal of Applied Meteorology (in Chinese), 9
(Suppl. ): 17 -23.

BN, Nakazawa T, Z2@. 2004, KAZETT ARG X EDEE -1
IRV DX A AR s /A A L e [T ). SRR, 62 (1)
42 -50. Zhu Congwen, Nakazawa T, Li Jianping. 2004 Modula-
tion of tropical depression/cyclone over the Indian — western Pacif-
ic oceans by Madden-Julian oscillation [ J]. Acta Meteorolgica Sin-
ica (in Chinese), 62 (1) 42 - 50.



