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Abstract.GravitywaveslnthelowerpolarstratosphereareexaminedusingoperatlOnal
radiosondeobservationsgatheredfrom33stat10nSOverapenOdof10years･Boththe
potentlalandklneticenergiesOfthegravityWavesVaryannuallyandreachmaximain
wlnterintheArctlCandlnSPnngintheAntarctlCIntheAntarcticSPnngaregionOflarge
gravltyWaveenergypropagatesdownwardfollowlngthemovementofazoneofhlghstatic
stabilityassoclatedwithSouthemHemisphericwarmlng･Moreover,theenhancedenergy
reglOnandthehighstabilityzonecoincideinthehonzontalplaneandmovegraduallyfrom
135oE.50oSto45oW,700SovertheSouthPole.TheverticalandhorizontaldirectlOnS

ofwavepropagatlOnareexaminedusinghodographanalystslnthevertical.Mostgravlty
wavestransferenergyupwardintheArctic,whilethepercentageofdownwardenergy

propagat10nisrelatlVelyhlghlnWlnterandspnngintheAntarctic･Horizontally,gravity
wavespropagatewestwardrelativetothemeanwlndintheArctic,whileintheAntarctlC
thedominantdirectlOnVariesfromstationtostation.ThecorrelationbetweengravltyWave
energyinthelowerstratosphereandthemeanwlndlSalsoexamlned.IntheArctic,gravlty
waveenergylShighlycorrelatedwiththesurfacewlnd,thoughintheAntarcticitcorrelates
withthestratosphencwlnd･TheseresultssuggestthatgravltyWavesObservedlntheArctic
areforcedbytopography,whereaslnAntarctlCasomeSourcesmayexistinthestratosphere･

OnesuchsourcecandidatelSllkelytobethepolarnlghtjet.

I.Introduction

SlnCethetheoretlCalworkofLindzenr1981landMatsuno
l1982],numerousobservat10nalandtheoretlCalStudieshave
beenmadetoexamnetheImportanceOfgravltyWavesln
theglobalclrCulat10nOfthemlddleatmosphere.Momen-
tum飢IXconvergencelSassociatedwlthdissipationofgrav-
1tyWavesbyradlatlOn,Viscoslty,andノorinstabilityandacts
onthemeanwindasaforce Thewave-inducedforcecan

eitheraccelerateordeceleratethemeanwindtoavalueap-
proachlngthewavephasevelocity,butsofar,thedecelera-
tlVeaspectOfwave-inducedforcehastendedtobeempha-
sIZedlnthellterature.Forexample,gravltyWavesOflow
phasevelocltyarethoughttomaintalntheweakzonalwlnd
aroundthemesopauseatmldlatitudesHowever,theacceler-
atlVeaspectOfgravltyWavesisalsoimportant,partlCularlyln
drivingthequasl-blennlaloscillationofthemeanzonalwind
intheequatorlallowerstratospherete .g.,Dunkerton,1997;
SatoandDunkerton.1997].

InthepolarreglOnS,graVltyWavesareCOnSideredtodecel-
eratethepolarJetandkeeptheatmospherewarmlnthepolar
vortex Anotherimportantandrecentlyhlghllghtedaspect
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ofgravltyWaveslnthepolarreglOnSISthelrrolelnChem-
icalprocesses,suchasthefomatlOnOfpolarstratospheric
clouds(PSCs)lCarslaweEal,1998].Evenlfthetemper-
aturelSabovethecondensationorfrostpolntOfnitricacid
trihydrate(NAT)and/orwatervaporonsynopucorlarger
scales,slnall-scaletemperatureRuctuatlOnSassociatedwith
gravityWavesmayCausebothrapidcoolingandthelowerlo-
caltemperaturesneededforcloudformation.Inmanyobser-
vat10nalcasestudleS,PSCsassociatedwlthmountainwaves

arelnVeStlgatedle.g.,CarioLLeelaL･,1989].
GravitywaveactlVltyinthepolarreg10mlSrelatedtothe

posILIOI10fthestratosphericpolarvortex【朋litewayetall,
1997]andmaximizeswhenthestat10nlocatesattheedgeof
thevortexOntheotherhand,minimumlnWaveaCtlVltylS
observedwhenthestat10nlSOlltheInsideofthevortex.The

effectofcriticallevel仙enngcanbeexaminedusingdata
fromanalrbornemicrowavetemperatureprofilerlBacmelS-
teretaL.,I9901andradlOSOndeslm L'tewayandDuck,1996].

InordertoobtalnaCOmprehensIVeunderstandlngOfdy-
namlCalandphotochemlCaleffectsofgravityWaVeS･more
statlSticalinformatlOnOntheirgeographlCaldlStributlOnand
seasonalvariatlOnsisnecessary However,moststatistical
StudleSOfgravltyWaveshavesofarconcentratedonmiddle
andlowlatltudes.

usingoperat10nalradlOSOndeobservationsga山 eredln
Japanoverthelatltudlnalrangeof250-15oN,Kl'tamu'aand
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