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High-frequency variability of tropical convection over the maritime continent
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Abstract

High-frequency variations of tropical convection around the maritime continent
are investigated using brightness temperature (Tys) by the Geostationary Meteoro-
logical Satellite (GMS). Although one of the largest regions of convective heat source
in the tropics is the maritime continent, notable powers of the iniraseasonal variations
are not found there. It is confirmed in this study that this is because the intraseasonal
variations are strongly modified by the effect of a dominance of diurnal variation.

The diurnal variation dominates over the entire maritime continent and the ratio
of a 1 day period variance Lo the total variance is greater than 20%. Its power tends
to be small over islands within a horizontal scale of about 300km.

Both 2-3 day (subsynoptic scale) and 3-5 day (synoptic scale) variations are
observed over the maritime continent and the western Pacific. No clear power of the
diurnal variation is seen in the region where the 2-3 day variation is dominant, and vice
versa. This tendency is apparent especially over the land. The 3-3 day variation
dominates over the western Pacific from the east of the Philippines to the date line, and
it is not clear over the maritime continent. It is rarely seen that the amplitudes of both
variations depend on the spatial scale of the islands located within the maritime
continent.

The variations with a 5-10 day (and 7-12 day) scale, which are rather quasi
periodic phenomena, tend to be suppressed over the islands beyond a scale of about 700
~900km, These quasi-periodic variations reflect the behavior of a super cloud cluster
(SCC) with a scale of 1000-2000km and of a tropical depression. It is inferred that these
disturbances are strongly modified when they move over land which is greater than a
scale of 700-900km.

It is suggested that although a hierarchy structure of the SCC group is composed
of the SCC and local cloud cluster, the spatial scale of the land over which the
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disturbances are modified by orographic effect varies with an individual structure
having a corresponding time scale, and as a consequence modification of the internal
structure of the SCC group occurs over the maritime continent.

Key words: maritime Continent brightness temperature, super cloud cluster.
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Integrated power OLR 40-60 day May-Oct. (1975-1987)
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Fig.1 Spatial distributions of integrated power gpectra of OLR for 40-60 day and 30
-45 day period ranges during the northern summer (May to October) from 1975
through 1987 (except 1978). Contour interval is 50 Wm™.
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Fig. 2 Spatial distributions of the mean Ty [ield around the maritime continent for
two periods: March to May 1985 and March to May 1986. Contour interval is
2K. Shading denotes the area with less than 270K.
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Fig. 8 Same as in Fig. 7, but for 3-5 day, 7-12 day and 15-30 day periods.
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Fig. 12 Relationships between the scale of the islands within the maritime

ST

continent and the mean CT ., powers (%) there: (a) 1 day, (b) 2 3
day, (c) 3-5 day, (d) 5-10 (and 7-12) day, and (e) 15-30 day periods.
Arrow denotes the corresponding horizontal scale of an island.



B R LMT T TE AT AR B0 199248 3 7

1 day 5-10(7-12) day
— 30 < 15
S E
& A 5
5 25 S
H £ 10 S
g 20 E T .‘t‘%\\
] 2 ] LUz
g E 5 S| RSy
) 2 1) \\?c‘ ,‘,‘"’ e
2 15 = PR SHAN]
& = %
520 520
390 390 66
66 53
o 40
1 ) 130 T
rartic: Vertical Scale . i
veptiral. Seale 01 Horizontal Scale ertie 071 Horizontal Scale
3-5 day 15-30 day/
g 15 T
¢ £ a5t
=
£ 10 =
T T 10 :
E s
g > ¥ sr
E E
520 520 RS
390 66 390 66
Vertical Scale 01 Horizontal Scale Vertical Scale 071

Horizontal Scale

F13  HEBOARFER T — GREDTXBEEDN 2 vy 2 OEKTRED) 5 5 U0E 2 — 1 (o

B - m) & Clyp OB MRS 7 — £ OEF, B412 & [GHEIC 1985 45 L 1019865
3—hHD 2 WO T2 fFeTRLT:

Three dimensional diagrams showing relationships among the horizontal and
vertical scales of the islands within the maritime continent, and the mean CTyg
powers (%) there.

Fig. 13

A« BEAT —APREGEEST7 =& 0 kv S MR 2 KR E D55 5
THoTwd, ZHNEHMAr—10 15—30 UEBEB 22 &, #1220 BRSO
V—ihE L, BEACHEBREICH T AEERETAS T,



BEARRIC B 1T 5 BT S B o S AR IR

6. EEL L UHH

I EYFERRE ETEHIANERA 7 — L (i 30—60 OREED) A2 O A L W« 3 R
LT, EHNBEATHLIEELZONRTLAONFOER k- %0 L3R L 72T~
sz, UL, TIBEZ > TH3ERCEWL 2»ELNLDT, 22TH60
THRT2LENH 2 LBbIE, ~DOWREME LT, BEREFOMENRISENEIC
EF T saturate DIRBICH D, ZOHEE To REIQBRIEDVNS L SHANELEK T DS
T—b/NSL{a>TLEI I ENBT NS, LipL, Tes EBIO T LIERES S5 A5
b AR F T REE SR T H I L & MR EEEE SR 2 Bl A 55,
LichioT, LD BEHRTEHNEESH T TH S LS a i, 72721, local scale
THENLE, FLAFE, —2—FZT7EORBIEROB VL Tes BE EHREREEL A
WOT, IO TIIIRISE) L saturate OMREEIZH B L vz L5, ROWEEML L LT, The
REORIMEIED 5BV, FHNLESHUNOMOBERIC A7 —BBIT L 2 e 2
LD, FHINEEA 7 — VT ORMEZE 1 H~10 HORMA Y —L) 220 ThS
b, BERELTRICEEL Tw 30 1 HREES T, fEic ko TR ZOEFHD 7 —
FRRHIC N T BT 0% Hicb 2 2, MEELTY 1 HRAMZEE O 7 — 53K & Vg
bHDLH, \BE LTERMICHT 2 HERTEHNE 10~20%BETH L, Lizs-oT, i
HARELTIR 1 HAROLEM SRR RE D2 2 itk - T, HICEHAEEK
GUFHEBICZ 2 Twd ZEPEBETE L, 20 v e, BEMAGED saturate OJRFE
WHLEEID L, WAKKS, EBCE 1 BANOESRS S ER T2 I LItk 2 (FH
PZEH) % modulate L T2 5) BEMBASICFE L TwieEIL N,

Kz, Tes ZE OF N ENTROERPZEEINIC O T, TR EZ 5WHBIRD 5 id
s 2 cloud cluster OZERIA 7 — L Bl OWTE TOEEL2BE -1,

1HASEE), HT8X 09 TAGNE L5 CHHEABEOREL TUREEL T 225,
WHERBENOHEEH 2 i3 ATER T EFSREWI L 8b» 5, L, BB
LETEREMBEECOMHERZEZ 5 £, BERiEso ELOMHESNBNTSH S 2
EpFAEEILS, FBEE, Murakami (1983) (ZEERD | Tl SRS THFE IS TMIEBI ST T,
I8RHE Y — 7 2ET 5, —77, BETHWNHEESSFAFIEE TS 2o LT
nh, PEERATFIEERE OUTEZKIR (SST) RETHTH 28°C2 B2 TH Y, SST OHZEIL
i I'CUET#H 4, Gadgil et al. (1984), Graham and Barnett (1987) &2 L4vid, ITHRITEE)
PRBITEFRLT 2 SST DO L & Wi 28°CHHEIch 20T, L EWERERO I'CoZhic
HLUTHBEMNIESOREIERTHS L4 EZ 55, Lukas (1991) 12 1988 4D 6 A
e e 7THETOMAE X 288807 —7 26, 20OHMPOSST @ AEMD 7 >R
Fw b ERD, BIAFTORIZR/DN, I6EHCRAINS Z LR R LT, 1 HEBZBA F—
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VOBGERTEE E SST O 7 4 —F N9 7 Y AT AR T —FOTRER ELoRER
SCEFTETuRY, 51, HMoRRAEE 2QH~10H) tOHAFRASHROEE
IR EEZ 5N D,

23HOREHZ A~ b E— 2B eN08, ZOANEOEHITEBEOBRERA
47—\ (synoptic scale) DG & dtEEE2EIZLTWwa, TBIUHITASNLD LI
RHCEBIOAR & WHUIZ W LicFAET 28 Lickswibvaond, 1 HEBPEEGDE
BT AHI T 2—3 H EHIZE RIS ST — S WiEAS B D, FoXbL ERE 2
A, ZOMERZFRCEEM ETHETH S, Lauet al. (1991) 1222/ A & — At 1,000~2,000
km O #4— % —@ super cloud cluster (SCC) @ FERBHERL O & iz, A r—n i
900~1,000 km, #J2 HFEHD cloud cluster % subsynoptic scale DZEE & L TR VLT
Wi, biho 2—3 HEBEESRZALCHELTWwE EEZANE, $iz, EADEREE
RIZ, 23 HAMZESPEBL Twa L cR 1 HEAPEEEIBR A2 L 2EHLTS
D, TORLDE DD RREESOMICECHEFHASEET 2 L2 BLE, #aiz1y
JAHHIZZEE A 4 — 38 100~200 km @ local cloud cluster #fE-TWwWa 22 RmL TS
23, HWBOZEMA 7 — N34 300 km LT O B2 TRHIEREEO RSB~ T 1 dFEY
RENO/NT —BSTHE@sH 5 Z L 2E LD L, MR 7 — 8 100~200 km @ local cloud
cluster iZxf L THIFZ A 7 — 4387 300 km LU F oD &43 6 72 & THIERIE (2 2 T cloud
cluster Z{EFRILSE SRR dNhEnwZ earlah s, Lo l, 2—3 HEHAZENC it Hif
M T 2 kTR Ao, /0, ¥ 23 ARNENEET O VIR
AR L TREEL 22 WERROTGEAET SEAL L Thh > T,

3—5 A AHAZEENE Lau et al, (1991) O TR RIS TuE L, 3EHOREL S
HEAREE L X OEEATE Lo MG, HELZ AN bLE—2 L LTHBONT VLS,
Salby et al. (1991) i3 2 D# 4 HFEHIZ BT L EEMLO AT THE CHER S %
o THD, (RHEENE (easterly waves) YBHEL T3 Z & %5 L7, Liebmann and
Hendon (1990) 1% 850 mb fALE®D 7 — % 5 & #fFsk D 4—5 HEABESHOME 2, HE
Ztrap SN BEBOAE-BENEDE—-FTHL I 2 M L7z, £/, SE-HHE(1991)
i Top 7—F OENT 6 3—5 HEWEE D 6—8 HOFH SRS 2H~, 160°E LIFE &
HENEEROL CRERAMPHEEORVWEERL Twa, AT, 3—5 AOERTH2
By FDINT— AT b IVGGHL S AT IR 7« ) FERLUE. S 170E £ TOR
BRI L > TH D, SE-FH (1991) OFE - FE LAy, 3—5 HizEeAEL
THENTEEER TH S 45, 3—5 AFHEFH D7 —ZHMANIT/N S o ns
ZEFEESIFEA LA NR 5T,

5—10 H (7—12 H) FHZEENZ, 1985 F & 1986 EDBE L TRANZ b E— 27984k
DOETTR TV LS, EAHAVEEICLI->TEEE TN LI, L SEFEY



YEPERE 12 35 (7 & BRI I ) o0 3 1 HAZE B —— 1 A 12 s

B ER 2 2 T 2 aEErE A E v, ERRZ IR, 22 7 — At 1,000—2,000 km @ SCC &
LR EBEESHESRE L L2 EE (FEE) LT HHEEREEZ ML T3 2 a3
iohd, MI2izashd ki, MRy — 58 100 km LI FOEL T 2 0 BEEES
DAT7 =S N 2EMEZH DAY, HCEIOMIER 7 — 5 700 km 2> 5 900
kmBEOHREC 2 LtMflshr@AXA50 3, ZORKRE, ZHAAr—n i
1,000—2,000 km & SCC £ &EEL1x, 22/ A 7 — 1 700900 km DL FO#B#EE % & - 7
BEd 25 (H2WIEHEE) 72858, ASSEHERILZ L2 REBLTWS,
FRNER L LT 2 -0z, FEENEEIA 7 — L TH 5 15—30 AR 7 — 12,
HRBEOE 2 D& 6 THEAERNOER CE LT LB/ S », EHNEERA 7Y —1L0
TR G E X AE(TE Tl SCC HEOZEE KBRS N T2 HEH1% v, SCCHOER-F
HEEOYA 7 VLBEORYHEREL TWBLETL2THAI. 1 FEED L WLIZHETA
FHO SCC B (BHRA 7r — L2 BHE K2R ORI ITH) »98E (W) L, \FEAREL
EE T 2155, SCCHONMH#EETH 2 SCC % cloud cluster #5FH A 7 — L @ HufE 20 HE
Wk D EREER I RE{FLEL T b L, SCCHOBELEHEL (52 EHk
THBIRIN), FRE L THFERE LOZHNEEA 7 — L OXRIEESII T L 2 2, %
72, BEEMRCAVWEBICLZ SCCoFay 7B1E (KEF-HM, 1991) bEEL52 T3
bR, 20 X310, SCCHEOEMA r—uHIERIz k& w0, BEREOREDD
HR S THEAEAOER S S0z, 220 KNOER LRSS E0E AR
ELTOMBHRNZBHNEHCEELEZ2 THE L3545, 35610, SCCEONIEE
DEBIZZOBEPBRL TWAELOLEHMAr—MIZHIE LT, 22252 2 HBHERO
MR S B - T B Z e Smainie,

Bl T,

@ 15 HUTORMENTEESOEAEAS & LT, A2 b E—2 284 1 BRI,
2—3 HAHE, 3—5 HAPES»RWIEah, 851, ERPNZ 5—10 H(T—12 H)
DA T — L DEE S & 5N,

@ BERUEEICE L T, SHINAR A - — L OIRIB S HFE AR TN S L0,
AT FLIE B2 57 T saturate OREEIZ B O FHINE B & 2 AT L Tw
ARRID L, I HAMES Rl T 2 b0k ), EHENELHEELRAI LTV IR
BRELFELTVE Z LRI NI,

@ 1HEEE&SHO BRI EERENOEL2 DAL S, 20ELEE L 20 THE
RESEICES>TEY, ZO7—ERABIIH LT 0% U ECET S, 72, #
HeDAREA 7 — 538 300 km LUF D B4 Tid 1 HBHEZEE O 87— 55\ H 5
%,

@ subsynoptic scale @ 2—3 HEHAEO T 2 Mk T3 1 HEEL SRR
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TS WEEDH D, FOHFLELFT AL, JOBERIZEICERETEECAS
iz, %7, 23 HASZEE IR CNT 2 KFEREZ &b o7z,

® 3—5 HAMEEL, —BIICT 1 ) E LD S HAZEERICE 2 EEARERE T
LTHY, HERKEMITIRREIZTE, AR T2EKFEELREAEALR
oz,

® HEFEMARZ 5—10 B (7—12 H) Z8id, MFEOAFER 7 —123% 100 km LT O 54
TRIOEGHOA7—MFESIL2EREHE DAL E W, KERATr—H
700—900 km REOMERBIC 2 2 tME S 2 HASH S, I OHERNNEE) LS
il A 77— L3 1,000 km %> & 2,000 km 2 & ¢ SCC % #HH K S E S 0 BEL e
2H0DEEZ 5, KPR —0 700—900 km DL EO R £ & - fo B F 5
BE, REZFEHZ2ZT2 I ENRBIRNT,

@ FEHROFHANLEA r— L ONFES 2 EEBRL Tv 2013, EEKESEoE
A7 —MACIi@E s 2 SCCHETH A &3 ORIGEFRBRTH 248, SCCHEORER
E& L T@ SCC % cloud cluster #3{E % DEFEIA o — ot L T, MWEHME* &RiT
THIEREL B D, HRELTSCCEHONTBEOTEMNELTWw A Z Loiqmk
=¥ (A

7. BhhHiC

ARETIE, WEREOHEZHEICN T 2 EAFEHORERCEREE TS24, 22
TOMBHRIE, &< FTHENROLARASORE2MEZ L2, HrVEHTESLS
BIRELTHRA TS, —HT, 20 cloud cluster #31xdid 2 #HifFRHIC L » TER S
HoNDIEHTFETL, L, FRELIAVAY—LVOERTHD, KL THWI:
BEIXEELI Ay 207 — 9 TEEHRTERL, FOEKRTRE, RFEICBWTIHERT
B ‘MR BRELAZEWRTHAE ZEICHBEL TWRizEizwn,

Kitoh and Yamazaki (1991) i AR ATERE7 0 (GCM) 28T, GCM OEFHk &
B /& 77 subgrid scale D B2 5% { FHET 2MEREOMEN S $ {RETERL D, *
DR L EIRBE IS ¥ 2 2 L0 X o TFHML, ARKIUH 25k L Bk 2 8
BELEREHD, EOA-CERFLHEIANS I EERLTWS, 2D LI, RIAE
DERELEDLET, BEAKBEOBRHARICS A 2R EFEMA Ty —LEEE L TH
AT LLERDHLETHS I,

¥ic, BELOLBROBKERECHESH 77 2HVv2 Z LBLBEFARTH S,
TR bu—A LR BEBEDRR DKL, BOWEA Ty —ViZ L DET S
EHNTFHEINS, ZOBAT -5 OZEMAREENEOBEZOL LW ORMEL IS Z an
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5, BAROBZELOHRES, EEfLEE L OMNHEZEOME L BREHEORIZEEET S
PBEXHBEERbR S,

BENTIESHOEAMESHORRS L EL L EMBECRIH L TIbAS A o, K
i 2 4 — Tt synoptic scale @ 3—5 HFEEFEZEE O M, X D5V subsynoptic scale & 5§
2% &% 23 HEWEE R S 178, ZOXEDERNICEWOH L HRL DL, 7
S LSO TR TA2LERH L7225, Fo-010lk, HZE{LS 5 (sub) synoptic scale
¥ TORJERSOBMPEREIND, i, KEEA Y -V OMERE L OMEER 5%
DFRETH 5, BXMERERLIC RE TR LBNT 570103, ZoEhaERLHET 2
C EHNEED SRS, BTGB O K HAZEE, 12 daily scale DEEHIARRER 7 —
NVOERBZEDEIBFERZL Tw 200 2FHAT 2 I L b EELMETH S,

&, =HINEEA 7 — /L0 air-sea interaction iZE 7 « BHlOW@E 5 FH SN T
% 7-#% (Lau and Shen, 1988 ; Hirst and Lau, 1990 ; Krishnamurti et al., 1938 ; Kawamura,
1991 iE ), TEREHHZEE OB A 4 — O air-sea interaction (3B ] 7 — ¥ D& & L7
TEHDERS 3%y, 127z LT, cloud cluster DFEEEBEICH L BEOES 2 L T2 OHHE
HWHbHEZHT, TOGA/COARE #il & BE L THBROBELFED -2 % 5B
T,

#

APFIZ, BEAH R RS R R B BT AR 12 35 1 D MBR RV RO R A
g [EiEEE I BE TSR 2 8IHE ] o—REe L TiIThi:bOTH
%, T 7— ¥ RREFR 2> ¥ —TER S I, [RFATS AR O PE R INDIF R
IOFHET2IENTEL, &/, JHAZRYIRROE BUR, S5ERFERERT
HEFOERMERICEER 2 A » P&V, HL TEEEL 27T,
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