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(DEREN+HEEAA—HKH  YERBNA+TAEAAZ+MHBEER)
B R

RWRERAREWERE, BPRANEL, H2REABBEFERVEER, BTE—
3 T AR{ESAIREE, ENSO(El NiTio/Southern Oscillation)ZBHR, FLBEHINEN &
WHEACKEER, " SARBHEATFEBKERBHARBEEEVUNWNRFR - BRER
FEMEEHLD, MERREREUERIANRERBIHOMEDHREEIN, BETHR
TR ER i, BEE TOGA COARE (Tropical Ocean and Global Atmosphere Coupled
Ocean-Atmosphere Response Experiment)ZJ&B, BEEEN=ELHBENEL, FIFAE
HEE, ARRE-SHRELRFEELH LZHE RPN RERNEHEREN
B -

HEAB SRR, 1992F 11 AE 199342 A, XE=ZKENBIERRS, H
AERANEPLR, REHRNRHUER 15 EZH, POERRESEE I0EZM, X
BECARARERRB AR BAMAAERSRAFHEEB X KE 140 BHAERE
ERSKUENEGH - BRTERBETERBRCERSN, LFORBETRRCAER, E&
FRARKETHRNPEE -  XERE, LEHFPREAFERRE(RIL)MRES —-PRZHE
B, EEEREE RS RN, MEAREER, E8RERERRERABLNRRE-

FERRMLLERBHEARHRER, AERBREAEERE, RBEE3.7n/s, W
BZABROXR - ENBEANRRARMGRARAGERSINE-BRME - LBW
FRARAEIXRAGERAZKHBSRTE -

BRGEE : PUMUR A - AW BT - TOGA COARE

HRTEERR - 27 H#ENSO BHNEREREZ— - ENSOMKRIA » BRITRAARE » EIT
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SRERERFERTHEPHEEENER  EEHATGEKMARI/IRENSOZ—EEER
HAEFK - EEHST > BFRAE—EMN - BERABRUERFHEAN  REE » SRKER
7 EEHBEE > MR RRZBAKERE > {26 ENSO R4 - RAFRHETERK L
JE W ENSO 2 HE— AR » R0 > AT IHERR - FEEGRHE ENSO R FIR & R BRH » Kb
THRERMZERY -

BIE 1975 F » Wyrtki RS R ENSOBAA AT P REFEFENRER SR G L
T - Gill(1982)FRRAER BB WEHE B (Kelvin wave) » BEHERKFHEERBIR
HERM - BERMEATE - Luther et al. (1983) 10X B HL H ARSI B 8.2 B+ 4 U b4 B,
BRE BT Wyriki BB > MRIRE ENSO B4R 4R > ZRMEARNR AN
po - 3 B BEIRHRAESNE - 2B LEHNTEEEH (vesterly wind events or
episodes) AT » EHBIHE » BRI ARFHFFE LMERE » FEMRA B RRAE
B BErERAQHMFEX  BREEARER 10m/s » Eit - i ERZIKNBBEE AR R
#(WWB; Westerly Wind Burst) -

Keen(1987) AR BRRAELE 11 ~ 5 AM » IR 2 ~ 10 X » BARER 500 ~
4000 22 H - Keen(1982). Luther et al.(1983)5 Murakami and Sumathipala(1989)%3
R EBER ENSO HMEHBRERRRAKRINE - BARMKNEH B/ - Madden and
Julian(1971)8E A Canton B(3°S,172°V) +EEERK » A HBES TR (ISY; Inter
Seasonal Variation) » #3H 850hPa §2 150hPa BMIER KRB BHHR 40~ 60X » HE
BJE &M BEA RKELZMRE -

ENERAERRAZIER - BRIRRDE  RKRER - TEFLUTHE -

Murakami and Sumathipata(1989)f|f 850 hPa BMIBREI KA AAHERE » HMER
(PR PEMEESE F(AEL) RFERRZEREWNE > MEILFREFZRESE
B "RERAREZXEFEFRARRUBE - Keen(1982) * McPhaden et al.(1988) &
Nitta(1989)R2 R R B4R & v RE RN BN R ENH L PR ERERRBRAEEN
LR BR AR 4 REEM > WNEAR - Keen(1982) BB HREFHABEREMN -

HEREHEGEER R RERERE(SCC; Super Cloud Cluster)HAR » LEBREERT
HEGR - HHE 30 ~ 60 X( Nakazawa,1988 ) - Hayashi and Nakazawa(1989) {83
ZBRHEREEARETARE  —RTERE  B—RAZABRE - Lau et al.(1988)F]
A—BRAAREREE ARRYREERA=ZE2NR  REEREFENIE  BRAR
(850hPa) RIBE A » MR REENER DEAERT SNEBR LIEHERYE R
B> BEEERTEE > MMHEB AR - Sui and Lau( 19D ERNHEATHERBARNS
ERERLE > FTRAUEEBREFRRONEERBEARNTHER > O35 RERRE -

AUEHRNATHEEERURSBEREZ > AR EAME RS G REERER
BRARERRY  FREETEKZG RERRNERRPARERE L2 HHEY RH
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EERRCENE  BERERRRZ > RENERBRERRETHEER - B3E TOGA COARE
R1992F 11 HE 9B F 2 A ERFEATHFRKEBFEERN KEMEZZHARTH »
EABRERRTENARE AREHERRY (ERBEF/HMZIERTER) FE P89
FaR  HEHNAFES AR -

ARWFE 2 EHEBMIEFERFE TOGA COARE B EBR A < FE R BIER 2 2 3 HIHE K&
FERMY - AR REORED  FHERFERBERREFENEFRAERCMEEZER &
B AEREEMECEHR - WA > GERREN > BERZREMCMRF R &EERRIR
HERRNHS  -BRTEAMAMARETRURARBIR RIS > TOGA COARE HRZ B
HRABER_SPNE BEMRTHRAGERRIARFEIMHLURBRRE 25 H5
P76 R 2 B ST S B — W5 2 R B R R K YU S R e L R LA R R
H UGS BN -

“-EBEHRBETH

BEFERTHEEIRENELE28CLUL  BERMINNBRAREER  BE2RHETRE
BHER - EFEXR  2REAJSFACHRBERFEATERKEBHZRARERANEE R
TE—SPREAEERRE REUYHENEARE  RUZEORAREIER D » Bt - B
IR A RETHI(TOGA; Tropical Ocean and Global Atmosphere)fR 19924 7 H~ 1993
£ 6HEZEBHET "HAEF AR KMERE , (COARE; Coupled Ocean Atmosphere Response

Experiment) °

TOGA COARE 43 £ 5 85 # $ B 3 SR R 3t - oo M BARE 19925 7THE 19934 6 H »
BIR 30°N ~ 30°S » 90°E ~ 150°W - mAMBAMR  ERNFSETERXRAEN - BES
FRATE 1992 &£ 11 AE 1993 & 2 A > FEERLL 156°E » 2°S B2 Intensive Flux
Array(IFA : [ 1) - #ERAGE > AMESXBANER  LAE+—-BHER > WEB LR
B ELRREZE > CRARRE > RAEBSEERM(ISS; Integrated Sounding System)
£ IFAhETRA - ZEBNPAMESRER T EZIRES - B #AX AR B0 (ECMVF;
European Center for Medium Range Weather Forecast)®) Ernst Klinker B Anthony
Hollingsworth AL 4 & HRBRA MR ABEME BERE 2 BER 30°S ~ 30°N »
120°E ~ 160°W » K FREATRER 1.25°% 1.25°» FEH £ 31 /& » 1 1010hPa = 70hPa £ 50hPa
BB BERI1992F11A16H~1992&2H 158 -

FRARFEANE R EER BRI HEEER > B Nauru(166.93°E » 0.94°S)
ZHREREHFRILH o L8 NOAA FH (00Z & 12Z R EY ) RiEEH (OLR)RE » bk
RBER T OAREE IRRE - OLRREKERITER 2.5°% 2.5 [RRHNWZEHEER
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30°S ~ 30°N » 110°E~ 180°E » /KFMHTEAEE 5 X Skn » E—/NEFH—EEE > BFS
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TOGA COARE Intensive Flux Array
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P NP EHIRESBRERE  DHBRZEERA - Kt » £ EHE AR -
SERR L BB R MR W08 A4 R IR AR L E A - T8 SRR 2K 8 4 B 18 | uh( 3%
fadn) > RERABEERE  REEESMZKAFEREREHES  UAERBECREEHE
ByAN - BRIFFE0 A M B4 H 130°E ~ 170°E » SN~ 5°S Z R FFEERF = 100°E »
FOBAAIE 155°W - MM RER 500 ~ 5000km » £WHR 2~ 10K KN I1LA~SARE
T AR K B W] E 20m/s o

A FEATAZ TOGA COARE®H » RHEWE > RTHERN(—XRER) » BERKEAL
Fr&RAHER 1.25° X 1.25° 2R - FARETRFAEERERERENERZIEZER
B BB RN - A AREEBKZMEAERERE R BRER  thR7ELRT R -
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(EERBEEALHZRE

FI A Nauru B898R 2R KL > BJ40 TOGA COARE MM Nauru 2 R R R (R —) B
LRERARC EEHR TR - EXERE RERAGEBEAE  FHAEE - hESP
ARFAFLOMEAER  BEH AR RELRRRER KA ARATRE O ERR
AHEABERRAMEAR  MESERENREMERZER -
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REGEBHEHBRNRIIA6H 11 A2 HER » HHEF 6K - HAEREZEDEEHKRE LB
R 11 A1 HEREFEZE 14.5kn » 12 HEE > ®EGS ~ Bkm)@REE > 18 HEEAE
EERE 7kn > 21 HERBA. - E2RERMR 11 A 288K 127 | HERBEEAE
WE 1lkm » 12H7H 2kn UTERBERBL  TEERMRELE - 10 BFEERADLT
RT7T HAGEEAER 13K RARB- 9B - HE—BFZHEF RERARREE 4kn »
BER—FH > HEZTkn~ 17 knth S —BER > L TREZERERR  8P&EB
Sm/s  ENIEAMBAERERB=ZXFGERME - 12A21H~1H238(34X) > BUXRFEE
—BARREE 4km » 12 A27BME 11.5kmBEFKREE6~ 1kn:BH@AN - 1H68 »
ERE(16.5 km)BRARER @ SEAERNEREFE  WEY AR RE KRR REBE
RE—HRE - 10BERQ kmAT)BERBL  vEQ-Skn)ERRER - 14 B ERER
BER—M BTMA(68) 822 (14. 5km) @ —EHE 25n/s HHRTER » 20 B EHARHK
P24 Bi% - 24 Bi% > BB (6-16km)E — KM 3 KEHBER - PARERIAT 22 K1
A2TB~2RA17H) @—ERBEE11.5 kn » HMFENBEESLHRES knEE > 2 H
13 BEHB TR 17 HEREE - 2 AGRA  BRHR—SGHERS B » 22-24
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H:...)» 19-238 HfERELAE—FER  ERRERBELEXK -

B &R JUARE 19924 11 BE 1993428 » #5AXRBECHRRY » Hd
SXxMEE ERR(1IA6EH~11821H,%16X,11 H28H~ 128 108,#13X,1
B27B~2RA178,#(#22X) —~XEREBEARERRR(12A 128~ 12A 190,38
Xy B—AREBERREBEEERS I RBRELSEMR(12A21H~1H23H,#34XK) -
HuTE S R AT 14.5kn » £RHIRRTEIM4K -

B 2 B 3 AR MBKREFAMAIE @ BRI Manus(147.43E >
2.06°S)Nauru(166.93°E » 0.54°S)Z PR BT » BRI 1992 11 A 16 HE 19934% 2 A
15 8> WEXFHE 0 LUAR—BEHER » AERGERNNGK BHRREBEH 11 A 168
Bih » RILEREIZE Manus B —KRFER(11 H6H~ 11 A 168 » THELRETEE
SEERRKE) 28 16 AZERKNEE - BT > EManus WE_KR(12A1H~1H811
A)BERM ARFAEREAERBRYEERE > BRE N 2BR=ZX(EZ - ZREXR
11H288~ 128108 12H128~12H198 " 128 218~1A23H) * Nauru’gmg
ROGEBBEH » SUEHR Manus BEARAEBEERES > EHNERMESIIRBZAER -
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Date Contour interval 3.0

B4 #BE Nauru BASRERORM R = K9 FEHHFF -

(DHEARA=FLHEBZ A

TOGA COARE FEBER kI RO M@ RE 120° E~160° W » 30° S~30° N  mHEHR
1010 hPa 2 70 hap #4531 > 8 50 hPa L —FF > BBERITER 1.25° X 1.25° - K
/NETER 6 & ( 1000,700,500,250,150,70 hPa ) BUERH R 4T » §—/@Y) 7 R (1S

§,10° §,5° §,0° ,5° N,10° N,15° N)»® 7{&#8B£(130° E,140° E,150° E,160
° E,170° E,180° E,170° ¥) X3 X739 MESE R FE - DOTEEAL 3 EERZ
B BRERRS (168 5%) - FESLEHKE AR R ARERE ML -

TEARE M T P M 7E 135°E ~ 180°E 2RI (H S) » 12SE M A EE » 125°F
~ 135°E 2R » REE 772 —RORORE, - BATHEM B 165°E ~ 175°E 2 - @5
IR ERMTEFREATE  RZE1H 11 B2 1 A 26 BE— SR HHE2 1A
BARA 97 Su/s AT > 1 5 26 B BENBRER - ABL BREENZES
FABRGEEENER - 128 11 B BEEEE 155E -

B 1000hPa B > RN BB HERZ FEEE > WAGES PR KE > B S00hPa B (H
6) > ARl BB R AR 3 BB RHEMR 3.7m/s(28 XAH 120°E X 160°¥) - &
IR 40 X - Be4 - ER—RBEED > BE 3 AEEENER  HERORYE BB -4
R BLRJ DA T MRt AE A TER (12 A 1 BR 170WHK) R HN LA MR EE - Hitf
R4 B\t A9 88 °] 5 B L vE B HERS - HEF BRI - HAT-A At 88 H 8 R AR R
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1000 hPa 4% ([ 5)8R 150 hPa B45 (H 7)BC & 2K E » WJENE Madden and Julian(1971)
FRati R » MR BE{ERE (850 hPa)EEH & (250 hPa) A A RAER Z BIR - HfMtaT
LUEEE SR (1000 hPa)BPERE » HE (150 hPa)RKE > MEBERKEEN  BERS
FEE - 1H6RE1A 208 SERABHAEEBAAFH#N®EE EHE 1A 15BHR Manus (H
3K Nauru(lll H)EZEZHER - HEGERTHE LENZETHE > ARFXRE > ERBTFR
BETRE-

TRERERE ELZOHEER  BXEERAERORERS AR RRAER - @ 8
~ 1] BHAARERERE EZREOK/FRL - FEBEME » HEARRPFRRONERSP
BRIER - 7 140E(H YFMERERAS L —EE 12°SAEG > B—EE 4SS EL » EEERE
M (AR EE - 160°E(H 9) 2 B EFLAESS » 170°VERH.LERE10°S - 140°E
ZEBRESTHMAGE > N8 11 B 24 B2AiNERBEERREHPLROPETER - B
HrRcEE WELHSSK(11 A24H~2H 1S HLUR) - AERS » FBRZFFERM
B - DB RZERTE » £ 160E(H 9) > BR4EFT I9XK(12A4H~1AH11H)»
M7 170°(H IDWERBERE 18 X(12A23H~ 1A 98 ) ARABE(10m/s)BHEE 53

£ 150°E ~ 160°E ®2 170°E » "I RHER B - HIANE 160°E(H 9) > 11 A20H
RSP OESN 1 A2BPLBESS £ 170°E(H 10) » 12 A 1 B BBRS.OLALR 2°S »
1H3BHLBETS » BEEEAR 0.25n/s - WM HE=ZXREREBAH - B—RK
REHBAEINI AL B~ 12 6BZM B2XN 123 248~ 1 H 6B B=XR 1
A25H~2H6H-AMAKHE—EA wERERSL > 12A27H » 40CEF—HREE -
1A38  REEITCE » 7TXBT 30° -

F A 5830 0 - S AT IR T R AR A LR BN B R TR (F 5)
SAERRARE » RBERAKAZE - £ SNH 12) » SFQRAEHER - F 10°S FHEAE
M (E 13) 0 BRARKE  EREMREVNETEB0 (1A 18~1838) T
DUAEAT, BLES B 10°S B ehuly - H—E# 10 *RYERERL 120°E LB —EEREME 160V
DA o FER - BRT 130°E DABE - 15°S UPE AR KB -

TRERERZKFRER BEZREREAFREE ZKFHEBRE - EHE A5k 160°E
3B HR L B B IR DI - G AR v R BH AR B> 7E 1000hPa(H 9) Z PFEEUR MBS 10°
7 SOOhPa(H 148/ 15° > LAMBTEFERFER - 250hPa(Hl 15)PEMFERMHE
BAER > PETERRREFTE - 150hPa(H 16)BBHEBL  T2RIEHAWEXRET -
RIETE - B BREER 1000hPa(BE 9)0°F) 10°S Z R » 4876 EE 30°S AR > FEERE
Wi KREEEBK > PEFRDEESERS  REMREE /> 0 27 500hPa » BHEEEGE
TR EE RN I12A 9B~ 12260 B ERHAMBKEGEEEETEHERAZT »
B L7= 150hPa - BWFEMEK -
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EEEERT  JRRFILPRIEAERALHGERORR(E 15,16) > 11 A27HE
PERPATEREPAATEICSE R 12 A 4 BEZEESRPBERMN (8 XE 25 HAKE  HEAR
4m/s) > 1 A 8 HALF PRI RMABERE 1R 14 B HREPREGEEBH (6 BE 20 E&K
¥3 4m/s) » WEAEE 42 K - MEBAKBEERERE > 8HRTE 150 hPa(lE 16) &K »
i LERKBATERER £ 700 hPa B EE - ERGEEERETE Manus B (B 3)F
RS TEAEER £t RAJUBHBEEFERF LELER  MRFEENRPEHERN -
15 58 W E G R AR 7 L L e R - IE R B R R K SE P R 3 oh R S LR
FHEFEEWR - Nf > AR EERFE > GHEARNPRHERRKXGNEE > FiLl B SH
—EHRET -

(R EBRARMZAE

B 17 RFIH OLR WA AR Z B AR KR ERS 2.5° % 2.5° BPR—ER
¥t - BRI EERISRE LA S RBREE (SCORBIES » B—KRN 128 7 HiB%7E 180°E -
FoXRHE12HA2BMBEBA120E » 12530 BEBE 160°W(29 KB 80°y> 1 H 16 B
=R SCCHIRTREILE 15SE » 1 H 27 BRBE 170W - SCC 2 RGNS 3. 7n/s » |
HRAOKES -
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ELBE I 2 3t R 1 LA (] 5) R AR R (I 17) SR GE B - 3 SCCLLBERR 10 Kt
Bt HEERRRET\AEREARTE L  ERTUERERREEHBREERNIEEFT
EN-EREERPEF S HAFABRERIBRAR BERAR L AERMAFER
HEEEES  BEESXERS —KHM  HHREEGMERTE SR SCCHEFAR -
MR EEEES - 815 SCC @2 RERER B - KR —BRIBMER(ELAR 10 X) » EEY
BREEE - REHEAYRUOEERERIRN—HREDS » SEREERTEE - HR 10 Bt
REREEL CRISE) - ERAEM 10 BECRIE) - REAFZ SCC WHEEF T - B DA R IEHR
#hmAHA -

SCCHWHERBMAIEA  BRERRGHEREE ? LBFRELU - VESNEN
RrPBe (B S B 1R)  AIRMENE LRI RRVBRERR(EREEMNARRRELE
RREREZB TR BEAREE > MEARES B - JITERRS > R HER -
Bizn1 A 11 BE 26 H - F—BREES > MLFERGERRKM o HIiARE T LU % B 5%
BAREMERERER - B 19d2 1 B 1 HZHES  aRARNEE  RILHGRNETE
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Characteristic Analysis of Westerly Wind Burst and Tropical
Convection during TOGA COARE

Pay-Liam Lin Young-An Yen

Department of Atmospheric Sciences, National Central University

ABSTRACT

The tropical area is a major heat source of global atmosphere, and the variation in tropical
meteorology has significant effect on global climate change. In order to get thorough understanding on the
Low Frequency Oscillation and ENSO (El Nino/ Southern Oscillation), many investigators devote to
research the tropical air-sea interactions. Some researches indicated that the eastward moving of the warm

pool in the Pacific Ocean is significantly related to westerly wind events. Since the data observed in ocean
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are sparse, the previous studies can use only limited data to analyze the surface characteristics of Westerly
Wind Burst (WWB), yet they can’t investigate its spatial variation. During TOGA COARE (Tropical
Ocean and Global Atmosphere Coupled Ocean-Atmosphere Response Experiment), a more generous 3D
spatial observation data had been collected. By using these data, we did further research on the spatial
variation of WWB, the characteristics of tropical convection and the relations between Westerly Wind

Burst and Low Frequency Oscillation.

From the wind data analysis, three WWBs had been clearly identified during November 1992 to
February 1993. The spatial distribution of WWBs appeared in the tropical ocean between the equator and
15° S, Its center was located at the region between 5° S and 10° S, Some westerly events moved southward
slowly. The lasting time of each WWB usually exceeded ten days. The life cycle of some westerly wind
event in 140° E could reach up to 85 days. Except the upward propagation, the westerly wind could also
propagate downward from the high level. The characteristics were concluded to the mid-latitude influence.
Sometimes, the westerly wind in northern (southern) hemisphere could develop and migrate to another
hemisphere. When these upper level westerly wind burst moved past over tropical ocean, surface westerly

wind stopped. Such that, the zonal wind in upper level and low level showed opposite phase relationship.

Super-cloud cluster usually occurred 10 days prior to the onset of the WWB. The latter accompanied
with the former moving from west to east with 3.7 m/s eastward velocity, and the period was 40 days. By
analyzing rainfall data, we found that there was richer rainfall 5 days after the onset of Westerly Wind

Burst. During the interruption, there was also some rainfall. We found out there were more moisture

convergence or rainfall appeared 3 days after the disappearance of Westerly Wind.

Key words: Westerly Wind Burst, Tropical Convection, TOGA COARE.



