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’Abstract

　　From　thereSults　of　streamline　analyses・of　typhoons，it　is

found　that　the　point．whic耳corresponds　to　Scheτhag’s“delta”

apPears　in　the　mov呈ng　direction　of『typhoon，and　apProaches　to

the　typhoon　ce血ter　with　height．And　the　fact　t五at　the　direction

from’the、typhoon　center　to　this　delta　point、agrees　with　the

direction　of　a　steering　current　and　typhoon　moves　along　this

direction，is　claτified．　・

　Theoretical　studies　for　the　typhoon』movement　are　treated　by　many　authors

［11，［2］，［3］，and　the　fact　tha㌻t1；e　we11－khown　empifical　Iaw　that・・the　typhoon

moves　with　a　steering　cur一

・rent”ho1¢s　apProximately　is

shown．R面ever，in　reality，

precise＄¢1ection　of　a　steering

current　is　di缶cult．　T．OoTANI

［4］，　vectorially　　adding　　the

wind．velocities　at　two　points

symmetricall　with　r“spect・・to

the　typhoon　center，coロ1puted

thesteering　current．However，

as　the　oPPortunity　to　obtain

the　wind¢at紋6fσ＄uch　two

points　a豊the　same　t㎞e　is

rare，　and　also，　as　the　obser．

vational　values　of　wind且uctu．

ate　in　a　Iarge　degree，　this

method　h＆s　some　difHculty　to

use　pract孝cally．　G．　NoRToN

［5］drew　the　strea工臓1ines　near
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F圭9．111尽eprese血tativepattems・fstrea卑1in6sint血e
　　　caSe』δ董the　typhQon　R算th　　In　these　昼gures，　the
　　　§blid♪1ines　repでesent　stream　lines，the　heavすdashed
・　，，Hnb§・the　typ五〇〇n・track　and．童he　symbols×the
　　　マーdelta’points　respectively．　Barbs　show　the　repre一
　　　・、sentativ60nes　of　wind　observation　data。

the　typhoon，and　showed　that

theleve1・nwhichthe卯h・・n

circulation　disapPears　is　the

steering1（うvel，and七he　typhoon

moves　with　the　wind　Just

abo▽e　the　typhoon　center　on

that　leve1。Andl　he　fairly国suc．

ceeded．．　『But　th6　1evels　on

which　th亀typhoon　circulation

di蜘pearsdi鉦erwith毛hety一「

吻奥ca1隻・・anditisdi餌cult

，姻“tect池he’steeringlevelf・r

each』in｛1ividual　Oεしse．　1，．SHER一

　　ゑ

1MAN　l61，uきing　the　two　wind

observations　　at　ドthe　　same

radial　distance　from　the　hur。

ricane　“enterヲ　introduced　the

method’gf　computiη9　．the、

direction・and、・the　veユocity　of
－
t
h
e
　 steerin言cur：rent，and　ob願

tained　a　correlation　of　about

O．70between　computed　orien－

tations－of　the　translatory　wind

components　and　the　Iobserved

direction　Of　the　propagation

of　hurricane　centers．　How－

ever，this　m6thod　also　has　the

saine’fault　a＄OoTANI’s．M．

HAsHI￥oTo［7］，apPlying　Syb』
甲
n
・
’s，㌻he・τy［2］・¢やtainedp「es－

sure　force　acting　in　an　apPror

priatecircle’ar・廿血datyph・qn，’

ahd　from　this　force　estimated

the　direction　and　velocity’of

a　steering　current．　　This

methodalsohas』aweakness
that　by　this　method　orJy　an

instantaneous　　direction　　andジ

velocity　of　a　steering　current

・are　estimated，and　various　re・
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Fig．2．The　model　of　streamlines　of　typhoon・We
　　assume　the　wind　field（d）is　the　sum　of　the丘elds
　　（a），（b）and（c）．Here，th．e　symbol　x　corresponds
　　to　the　delta『point．

sults　are　obtained　accord加g；

to　what　circle　around　the　ty一・

phoon　is　selected．

　　From　the　streamline　ana－

1yses　for　the　隻yphoon　Ruth・・

an　interesting　result　is　obtain－

e（i．　Fig．1。　isl　one　of　the　re一・

preSe噸tiVeC蜘tS・fstream－

1ines　in　t急e　case　bf　the　typhoQn

Ruth．，F、In，this五gure，stream．

lines　are、drawnby　Sandstr6m’s
　　　　　　ヲヒ　　　ド
meth・4翻g、領nd・data・f
rawin　and血ibar零or　e魚ch　aero一・

1・gicaい士ati・nジ1去and伽皿

aerial　weather　reconnais歪ancesl

available．How6ver，intervals

between　two　adjacent　stream一・

1ines　are　not　inversely　pro－

portional　to　Wind　veloci㌻至es，、

but　are　taken　arbi毛rarily．　So．

from　this五gure　directly，it　is

unable　to　compute　divergence　and　convergence．

　　From　this、血gure，the　characteristic　features　of　streamlines　in　the　vicinity　of　al

typh・・n鍵ekn・wαThatisシinth？neighb・urh・・d・fthetyphq・nce血ter・allstream－

1ines　curve　with　a　cy’clonic　curvat血re　and　direct　towards　the　Center，spirally．　This・

fact　suggests　that　thewinds　in　the　neighbourhobd　bf・癒e　typhoon　ce尊ter　are　composed．l

of　radial　components　towardsthecenter　and　tangen㌻ial　cqmponents層aro面dthe　center

cyclonica11y。If　we　turn，our　attention　to　the　moving『directi如．ofψe　t沁h60n，wemay一

恥d　the　characteristic　point（symbo1×in　this　figure）・ins煙・1Ψhich　the　streamlines・

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ギも　　くdirectt・wardsthecenterwithacyc1・niccurvat可ea⑳導Si勤hich、theyg・・utl

withananticyc1・nic・ne・Thatist・say・fr・mthisp・intl、t顔』就噸1inqsspread・ut

」“st’ntheshape・fScherhag7s“delta”・S・we．nameita吻e釈醐⇒・int・

　　ThefactthatPthedeltap・intapPearsinthem・vi＃言dir66ti・ngfサP軸φn・suggests・

that　the　mifqrm　steering　current　superposes　upon　the　wind＄ystem6f糞he　typhoon．

Thatis・asLSHERMAN［6］sh・wed2w町aythinkthatthewi血dsyst面．pfthetyph・・n

is　composed　of　radiaI　components　towards　the　center，and　of　the　tangential　components

ar・uロdthecentercyc1・nically・andtheunif・聯steering即ent・・Th“．s紅⑳1i螂・f

thiswindsystemissh・wninFi昏2・奏t血edeltap・in隻（symb・1冬）訟e、凄騨te

valules・of　the　steering　current　and　the　radial　component・towards・the臼cβ；蓋ter’aτe

equa1，一and　the　directions　of　those　compontent£　are　inveτse　to　eac五　〇｛her．　In　the
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Fig．3．　Streamlines　in　the　case　of　the　typhoon　K：aren．

　　The　explanations　for　repτesenta£ion　are臼』sam6as　in

　　Fig。1．

inner　slde　of　this　point＄tream．

1ines　direct　towards　the　cen鞠

terwithacycloniccurvature

and　on　the　outer　side　they　go

out　with　an　anticyclonic　one．

Therefore，the　direction　from

the　typhoon　center　to　the

delta　poillt　coincides　with

that　of　the　steering　current．

　　Further，as　Fig．1shows，

ちhis　deIta　point　approache＄

t・盟dsthe㌻yph・・ncenter．

with　height．・This　fact，as

show具in　our　previous　report

［8］，is　caused　by　the　decrease

ofthecycloniccirculationof

the　ちy’phoon　with　height．

The：refo茗e，at　the　level　on

which　the　typhoon　circulation

disappears，　the　delta　point

coincides　with　the　typhoon

center　and　the　wind　at『this

point　becomes　the　steering

current．Thi＄result　perfectly

agrees　with　that　of　NoRToN．

There∫ore，　connecting　　the

typhoon　center　and　the　delta

Points　on　each　leve1，　、the

steering　　current　　iロ　　th．e

neighbourhood　of　the　typhoon

is　obtained　e皐sily，　a取“　by

this　method　the　forec母stipg

of　typhQon　nユoマen｝enむis・made

possible．

　　In　order　to　show　the

generality’of　this　method，

streamlines　in　the　case　of

thetyph・・草Karenaresh・wn

in　Fig．3．　In　this　example

also，we　may　think　that　the
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Fig。4．The　relation　between　the　delta　points　and　the

　　　typhoon　track　in　the　case　of　Ruth．

　　　　　　　’　　　　　Vo1．亘N6．4－

typhoonmovedtowardsthe・
delta　point．

　　　In　Qrder　to、indicate　the．

Possibility　pf　forecasting　t夕一

phoon　mov？nt　by　means　of

the　delta　point、which　appears

in　the　streamline　chart　id　the・

case・f貧typh・・n・thedelta

points　ofreach　time　and　leve1，，

andth？typ五・・ntrack，inthe・

case　of　the．typhoon　Ruth　are・・

shown　in　F慰．4．In　this血gure．

the　heavy　solid　line　represents

the　track　of．Ruth，denomi一・
　　　　　　　　　　　　　ノじ
nators　of　fractlonal　numbers，

on　the　track　represent　date．

mumeratorst1me（in：L．M．T．）。

and　further，circles，trianglesア、

squares…・一etc．　surrounding

the　fracitonal　nun｝bers　and　the

n㎜lbers8・7and5repr¢sentp・sitigns・fthetyph・・nandthedeltap・瞬s昇t850mb・

700mb　and500mb　level　at　the　same　time．As　this　Hgure　shows，almosね11the　delta

points　ride　on　the　track，and　for＄ome　cases，even　the　positions　after72hqurs　can・

be　forecasted．Of　course，observational　wind　data　are　st皿insu伍cient，alld　sub－

jective　elements　considerably　remain　in　the　drawing　of　streamlines．Theref6re，in

future，by　repletion　of　observational　w玉nd　data　and　the　objective　n｝ethod　for　draw－

ing　Qf　streamlines・this　m“thod　for　the　forecasting　of　typh蔓on　movement　will　be

developed．、
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