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ON THE RELATIONSHIPS BETWEEN THE ROSSBY WAVE ALONG THE SUBTRO-
PICAL WESTERLY AND THE ASIAN SUMMER MONSOON
— A CASE STUDY ——

By Toru TERAO

Synopsis

The relationships between the stationary Rossby wave with intraseasonal time
scales along the subtropical westerly and the Tibetan high in 1983 summer are investi-
gated. The Tibetan high is one of the intrinsic elements of Asian summer monsoon cir-
culation system.

The time changes of the activity of the stationary Rossby wave and the tempera-
ture around the Tibetan high are well correlated with each other. That is, the station-
ary Rossby wave becomes active about 10 days after the temperature maximum of the
Tibetan high. While the Rossby wave has no zonal phase propagation, it has eastward
group velocity at about 25 m/s. As the Rossby wave packet propagates eastward, the
high temperature area around the Tibetan high moves eastward with approximately
same speed as the group velocity of the Rossby wave.

These relationships can be evidently seen for all three major ‘warming events’ of
the Tibetan high (early July, late July and late August) in 1983. It is also shown that
the maximum windspeeds of the Indian monsoon westerly occur about 10 days earlier
than the maximum temperature events around the Tibetan high.

The vertical structure of the potential temperature of the Tibetan high shows that
the ‘warming events’ of the Tibetan high are established by the accumalation of the
high potential temperature air mass. This process may be caused mainly by the latent
heat release and maintained by the air mass enclosure by strong anticyclonic circula-
tion.
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TN DBEERE V2 — VERICE SN A FEHNEE) & REOFMNES) & DRRIZOWTIRW (DR
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Rz b7 > THANLLEN S D, Magana and Yanai (1991)'9 13, 1979 EDF— % ZHWTF Ny FER
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ZORRETI, FREME (1992)10 CHEHNTE 7z 1983 EDT VT A5 IAFEIRII AT T ORIER
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Hi$ 72812, 71V % —5& 61 HD Lanczos filter (Duchon Table 1. The list of numerical filters

19797 #fverz, TOMETE, Table. 1€ SN used in this study.
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%387 low-pass 74 WF— (LP 74 NF—) Thd, 74 V7 —2NFBRVIETOERFET, ¥
BEOSEE, BMEITETHSIRECTET, 22, BP 74 V57 —%4)72 200 hPa ORFALER ()
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LITh7:B, o X LIA@ERIE/ 5 — Y AR L _J:;?_/giééfﬁf/,f
Bo 30, 90, ISCERHEL, 60, 12BN L TREBSSY 2 = B (= s
MBI 5TV B I L dhh b, 00

—%, Fig. 1OREICE %D B> 72 sowe DBK, BA = O
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FHOEENEBMR), £ Dy — A THETH) MR 2HFE-T
WBEIICRE B, BIXIE, THUHIAIC ISHbRE
EOR{ENS, RO ETHNEEiEL- T L, AF @ &

250 DEEF T 7 A 31 B A0 115°E fHEDEOBIE 120 150 180
ZHET B, FOEBEDS A6 HEIERIZOC MLt bhs
BOBENS b, 561288 25 HETHEIZ 10°E fHE 23]+ Fig. 1 Longitude-time cross section for

NAEDEBERD b, FRECE~E~EWLY, ETH30D sovep along 40°N latitude circle.

Contour interval is 4 m/s. Thick

BEFAHELS, ZAHOLTA) OBBHLT I 359 25 arrows represent propagations of
m/s CHVORERIF-Tnb, O, BEER?S " the wavepackets.

FRENLEFUAE —EOFEE L L (—HLTD,

3.2 AONICB- B EFNY FERE

REROT CHRNCIE, BT CLSLERELFNy MNEREIEE N T 5, Fig. 213, EHD
B LTV E/II N TD 200hPa DLP 74 M7 — 5B LIEARZ M ERTHTH LD, FX9 b
BRTIRCORIZL 30°N HEDOHRTEITA S DU LA LERFHERLE LTH o b T b,
RAREOEEN T A —EISHE LT, 30N 2o 72F Ny MESREFICE 572, W{2hDLD/h
EWZF — VOESIERBROFLEAL LGNS (Fig. 29, 85 A). JOTF% wds T4 L E (Fig.
3), WENT 3°N LILOBEEMTEE TH Y, N LBEICIIZEA L& LNE VW, 2F ), ZOFEEE
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Fig. 2 Low-pass filtered wind vector fields at 200hPa (s0evip) .
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IZFNy FEKEOHLE Y HALEITHEEICB AN TE Y, 30N LEORBEFERICIIR ey, ok
IS, REBFOWEENL, FXy VEREONRE LB 5T, BALEETAEAI D 5,

1. FEREQEENOIE—REPSPEL AL RBE
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Ny MBREOIES Db o TVA, SOETIE, RAROEIED A E -kl THNESE, 77
TE v A— v OB L OREEIZOWTEIANS,

4.1 40N fHEQLZORMETE L FEED AL —HOBR

Fig. 4a, b 2, 40°N A2 EZ2 300 hPa & 200 hPa D BP 7 4 )V ¥ — % DF7=iR67 (0) DEHE) (s0008e,
200sp) EFNFNRT, 300hPallid, Fig. 1 I CORENSEFGRAE e L HInT B85 — 0%0F
SEDERLND, LAL, 200hPaiZiE, 300 hPa DX 5 ZEFEHE 5,000 km RIZOEENRTEH T H A
Lzzvy, O, 200 hPa FHEDRIEEOEICH 72 5 72 OBILOBREEEAVNES {, REBROBETIC
1S BEEEIVAIWDTHE EER LI ENTE L,

ZDHb Y, 200 hPa DRVZET (Fig. 4b) 1213, FEFICEVERM X ONAMTE L & b % o 72 EEIDH
bithe R LD ZEENE, &AL LFED A W EHEEICE R 5722725 T 300 hPa IZ6FH LN
B ldhrs (Fig. 4a)e SOBEOHM R — VIdH% ) KE {, BRLAFFERERCIRIIRERCE
BLTwab, LA L, BT IEEPL LT OMMINEN LN S D, Fig. 4b HHERETE 5 1983 K
HORBANY M, 6 ATHAS 7T ALAIZHTT, 7ATH, S AHEA»LTEHIINTITORKE b
T TH 5B, # L TCZOEEIEAEMU A - LIV THL LI IR B,

R, REEHFOEERN T A C—EDME T, wwie DBREMOFINE (Lwve]) PHOFTHDEFRT
EHEL, TNE vh = Govwe — Loovie])? EFERT B, SHIOMMICIHEEME 7 A-8 AL L7z2s, T
BEWANS EEZ TATHRERITKERENIIR, 30-50°N TFEH L7z vk % Fig. 4¢ IR T, EED
AV —wOwLiEEIC, 7 A 10 HAlE, 7AXK, 8 HRD3ENIh/ o THETE b, Zhid, Fig. 4a, b
A BN FIRA XY FONEE LB L TvWa,

Fig. 4d (2i%, Fig. 4b (TREN2HBA X b & Fig. 4c DEFEE N T A Y —FOML <y e 2E
RTEGRLTWA, ZOl%EABE, 1983 FEORERIZOWTALIRDY, LFDO L) 2EmMINeHTE 5,

o L= 5 37 KEED S TR CORVGEGG L CRR 2 5 BRI AT § BRI, efekn

O AV kAT 5, '

s AREL TR ORI L L ) e A — FTHRAEBET 5,

ORI, 3—T 7T KED OFATEICHN TOLEWERI b 55RO LA, ZOBIRDRIUE
WOBRERERI T X E— ik OMWE L5 hbo COLTRMEZRIET 5 L DTH 5,

4.2 12FEZ=CEREFAY PEREHEOHR

4. 17T, 12— 3 FKE» STHAMNERIZD T COMEBIC BT A RERFICR - 7. EEOFIRE DAY -3
O3k DESEEATR SN Tz, TOEBOSIROEIIITE ¥ A — CEROEHRN 2 BIATE < BhEL Tw
B AT,
EVA-VEBROBPTLFNy FEEEA ¥ FEY 2 U TROENIZZDIGEHEOBELILETH
5o ZITH, 4 v FEVZ-UEBERERFOERED A Y — KN 2 FMAEE) & OELHRE 5,
Fig. 512, 2—5 ¥ 7 KENSHATHEIINIT COMEBD (0-180°) BAL & WEOMTF LR LIz, £ TS
DOFHRE 2 V¥ —TRENTNVHDIE, F Xy MEREDOHIE T 5T 20-40°N 122 TOEIBD 200
hPa OFEIGRAT LR LT b, EVEHEIE 356 K L DR, BV ahiud 352K D EofEEEH Hb LT
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Fig. 4 Longitude-time cross sections along 40°N latitude circle for sp8se (a) . for 2008 (b)),
and for v’« (¢). (d) is composite map for a0 and v%. Contour intervals are 1K
for (a) and (b), and 10 m?/s? for (c).

Who HEXRDOFHECRENTV A0, REEGOELD ALY —HERN S FHNEBHOBWETH Y, 200
hPa @ v& @ 30-50°N (2T TOTINETH 5o fEAHT 10 m?/s? DFEBIZEHRAD Do T b,

FRy MNERERZOBENCEIZ3E (9 AR AL A E) OREHEEBRL TWAI LD o
XDRENTVD, 77, FNy MEREASENH O TSI, ) BICu 2 - 3A%EE ), T A
Y — ik DREADBEN DN CHIRE D HBIBE L T T 5,

Xki2, Fig. 61, BT AY —ERAEFHNEHOME L, [ FE A= VEROBSIIOVT, &
EERRIMTERIR L7 25°N Bl i cwaary ¥y —if, 4 Y FEVA—-VTHROME (30-120°E D
woire) FRLTWS, 8m/s LEOFIBITEBON 9y FADP Do T A, Tz, BEM LTI 200N Lt
RO NETA) OFRITF Xy FESEMEDRMEHSbLTEY, 30-150°EIIMT T L
2000ip 7 LTV B, 352K DL EOFEEAH O EHRC, 356 K DL EOFHITEV- R L £ T E T
RLTW A, BIZ, 20k DEEHIC 40N 5512 4 [ & A6 N A ERTH T NAATA) ORMURIE, K
TR OEA T A ¥ —ENENNEFOBREELH 5 L TW\Wh, of D 30-150°E 12725 TOVPIHETH S,
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ZFLT, 30-40°N H7- ) DELIZER 5723 7§ — MR OAE &5 S 2 7RT 20mer D 30-150°E O
fBTHY, 20m/s LLEDFEFIZOWTDL, dm/s DEBTI V¥ =P T 5,

42 FEY A= VBROWER, wu &l DEBICEICHLDNTWEEEZ LN S, 1983 ENFH
IZ2WTIE, 3EOEY A— AMEROWLAASNS, TOZ LIL, wu D7 ATAH, 7 Ad4), 8 Ad4)
oifbl, FRICENREIEIE L2FNy NEREMED 7 A LA, 7 ATE, 8 AhahrsTaIsirT
DERIC X > THEICSRENT WA, [ v FEV 2 — VTAROEEE: F Xy VEREOSESIZE 41
AN AR T HEM TS TWD, DI LR, 1 ¥ FEVRA— r OMFIEEIOZBHPIEEII—HE9IC
RSN TV BIEADIAHEE (Yasunari 1979)'% L3t LTv5,

200 hPa DEIRIZIE 20°N P S RARMAE T EL Twa, L L, EiREHSS 20, Rl
BRDOLETazRE—-EbEhTnwb, COMEmE, 7ALEA, 7TATH, SATHD3I DDA M2
DWCIHEL THONE, 9 AR S IRMOBKREIZHENH DD, FL LD LEN 2R 724 X2 b
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= ASY (Rl 2
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Fig. 5 A composite map for longitude Fig. 6 Composite map for longitude-time
-time cross sections for zefLp cross sections. Superimposed are
and v« 200uLp, ss04Lp, 2000ir and v
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5.1 BEroEimEE

AATRENS LS, REERICBWTEED A ¥ — ARS8 T 5 AT OIS, Fy
MESIFEMEDARS ER ST AEMYH L, I T}, ZOXILTEDOEANEDLHIBIEBIEINT
WBDPIDOWT, RVOSAEREE LTS LIZL - THND,

Fig. 712, O OFALHIE 273, BERIZ, 30-150°E, 20-40°N TEH L7 6 DB AZRT BN (7
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IREDED S FTREMN L DI, 352K OERATHAT0°N FHOIILTRE S TAEENTHY, 360K
DHERIEE OEBEAREL R TWAI ETHD, DI LI, 352K 5 360 K Diff 2 - 72587
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Fig. 7 Latitude-height cross sections for fip. The averaged values between 30-150°E are
shown. Contour intervals are 8K.
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5 YT RS 7 ) MALRARICIEE T A REDEEY 0 LEHT D,

o= ——g‘l gﬁ ............................................................................................ ;(1)
EEIFD, ORI, 5.1 TRENED %, BRVAROERYERTL20IGE L8 THL, Fig. 9
(2, 355K ORATE L0 op O 7-8 ATPIMEDETGA 2R L7z, FX v MSEMHE TR ICEEICK
ERMEAFOND 2 Ehbh, ZOBIR, FRy NEREREIZBITS 355 K fHEOKRDEIME T
BT ERIHIIHODTHDTH b,
CHBED I L TEILT B e 0MMNIIELRT L7201, FORGRETEET L,

do

_a;_ _V30V+S ...................................................................................... (2)
S=__a_(0-05)=s e G, rererretrereiseniieiieeerer it ettt eeshetteretn it e s raran (3)
60 1 2
ZZC,
S, = ._9%’ S, = _0% ............................................................................. (4)

Ly TIT Vo 3SR ETOMSEET,

o &, WS40 & TSR FOERIC OV TIET 50T, JEWEGIEE S Omizd~TE
FNTnB, @) TRLAZE DI, FEWEuRIE

* ZORBOFGEDTE R E U T—HRISSENBAMBIC L o TR EZEZ L LI2L D 0 DBAL (S1)o
o LA ZIEWBIEE D /20124 U 5 H AR ~OFROERERICL B 6 DZAL (S))o
D2DIDITBI EDTES,

LT, 81, Se l2DWT, 200hPa OF Ny MNERIEMHED L ) REHTED L ) AEEFELY sz
WTEZ 5,

FRy FPEFRILECIEIREMRE R &1 L DIENBINES S 5, L7255 T, §IZFDEMIIBNT
EFCEDERFFo T b EEXONE, T/, TOL) HIBMBTRE TR E 2 EEHHo2, BRE

_9_



158

WA K SETEdR #5395 B-2 F8. 4 (1996)

o 355K

< TG *ﬂ__j
%;i¥? el s | 6Bz~ dES {f =
LA 116 .0 —0 ] 15 - :Sﬁi 3%3 \ﬁzz;/i§
) -
S T
:\-, = —~ \&J_, e T/
YW e R
T 7
L T T T E_@j;
iy L e==—"T 6 O\—:E S

Fig. 9 The gloval distribution for sssxorp averaged over July and August. in 1983. Contour

interval is 8 kg/m?K
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Fig. 10 Fluctuations of (a) some values

related to the ¢ budget around
the Tibetan high. Thick and thin
lines are do/di and V ov respec-
tively. The residual (S) is rep-
resented by dotted line. (b) is
the stationary Rossby wave
activity along the subtropical
westerly. (¢) represents the
wind speed of Indian monsoon
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EEFHFOIEDL, 2LC, DBR7TARFAPSTHIITTE, S AFaR6TaHIIHITH2E &Y
T, FALX) &A% 3ERDELTVWA,
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o Fig. 12 Latitude-time cross section for
3558PVie and @sssxPVip/ Oy aver-
Fig. 11 Longitude-time cross section for aged over 30-120°E Dashed line
355kPVip averaged over 10-30°N. is sssgurp = 0 line. Contour in-
Contour interval is 3 X 1077 terval of s5xPVip is 3 X 1077
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WCRSNALIIZ, Fy MNEREMEDOSRRIL, BED R Y —ENLEHNERO LIV F—HHR L
BEIL T @EEH 25 m/s) KL 5T, L L) ZERETRAEBETAHN HE, DL
REEME, 7 AR, TATH, S ATEAOARL LB MDA XY FOWTETNTHATE 5, 7,
FRy FEREDD - L b R HHEHIE, ¥ FEVZ—CTHRAND - & b R LBHO 10 BIZEH
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