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Abstract   
InspiteofthebigbaititudeoftheneⅥrÅdvanceCamp（74◇12’S，34¢59’E，3198mabovesealevel）  

inEastQueenMaudLand，CiimateismoreiiketheColdKatabat主cratherthantheCoidInterior．The  
WinddirectionalconstancyreachesO．93andiscomparabletotheMizuhovalue，0，96，Theannual  
meanairtemperatureisestimatedtobe叫43．2OC，WhichiseonsiderablyhigherthanthelO－mdepth  
SnOWtemperatureOfthesamealtitudeintheEnderbyLandarea．Thedailyandsynopticvariations  
Oftheairtemperatureandthesurfacewindarealsodescribed．  

1．lntroduction  

Asapartoft壬1eEastQueenMaudLandG竜acio－  
iogicaiprojectくEQGP〉，theÅdva11CeCamp（ÅC）was  
establisbedatIM252（74012’S，34059，E，3198mabove  
Sealevel）inFebruary1985（Agetaeialリ1987）bythe  
26【thJaparleSe Antarctic Researcb ExpeditiorlS  
（JARE柵26）．Meteoroiogicalobservationswerecaト  
ried out during the periods from7to28Febrtlary，  
1985，andfrom150ctober，1985，tO3JanⅥary，1986．  
Thecampwasunoccupiedduringtheperiodfroml  
Marchto140ctober，1985，althoughlimitedobservav  
tionsweremadeusingalong－termWeatherrecorder  
（Kikuchiand Makino，198乳 The observations caト  
riedolユtatÅCaresummar主zedinTabiel，Ⅵ鶴ilethe  
detaiisoftbeobservatio11Saregiveninadatareport  
（KiktlChiandAgeta，1987）．Thispaperdescribesthe  
basicresultsoftheobservat壬011S．  

requiredtogivethecl主maticvaiues。  
Themonthlymeanvaluesofairtemperat11re7忘  

andwindspeed VarelistedinTable2．Thenumber  
Ofdata鵡a王1d鵡usedinderivingthel℃eanValues，荒  
and V，reSpeCtively，arelistedtogethertoindicatethe  
accl】raCy Of the vaiues；basicaliy，the observations  
Werema（まeevery3boⅥrS，thus一端and鵡sbouldbe  
COmparedwith the number ofdaysmultiplied by8，  
Whichislistedin the second column from thelcft．  
ThemontbiyaveragesarealsoshoⅥアn主nFig．1togetゎー  
erwith the records taken at two otherJapanese  
或atioIIS：Syowa Station（69000’S，39035’E；Japan  
MeteorologicaiAgency，1986）卸dMizuhoStatio11（708  
42’S，44020’E，2230ma．s，1．；Kikuchiet al．，1986）．  

Ågiance at the figurereveaistbat tbecorre王か  
tionsin thetemperature of．AC and Mizubo areex・  
tremeiyhigh．TheamountofwinddatafromACis  
limited，btltthewindsatbothACandatMizuhoshow  
a mo110tOnicincrease from February to May arid a  
minimuminNovember．ThewindatSyowaseemsto  
beratherpooriy correiatedto that oftbe ot！lertWO  
inland stations．  

ThecorrelationcoefficientwascalculatedtlSing  
the data obtained from the periods when tbe AC  
Values were available：11and 8 months for the  
temperature and tbeⅥFi11d speed，reSpeCtiveまy．Tbe  
results，iistedinTable3トSbovthatthedata鉦omÅC   

2．ClirTlatO10gicalcharacter  
Theciimatologicalcharacterizationofthevar－  

iousstationsintheAntarcticplateauhasbeenmade  
throl感tbe mean aIlnuaite汀Iperaモロre（Dalrymp王e，  
1966）and the annuaiwind regime（Sehwerdtfeger，  
1984）．Because the present data areinsufficient to  
derive軌e annualstatistics，SO汀】e prePrOCeSSeS are  
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Tablel，OutlineofthemeteorologicaiobservationsatAC．  

P訂iod  7－27Feb．，鑓  1Mar．w140cモー  150ct，叫3ねn・，86  
Item  

Surねceobservatio－1Sこ   
Atmospher主cpressllre   
Airtemperatl】re  
l貯jnddirecti｛〉n   
Windspeed   
がetradiaモミon   
Weather   
V…s呈biiity   

Clotld amoul破  
LげWlevelsoundillgS：   
Temperature  
aれdHumidity  

Aneroid十Recorder  
AIcoho！十P呈at壬num  
Sonic a11emOmeter  
Sonic anemometer  
differe†lモi急l  

visual  
visual  
＼∫isual  

rad盲osonde  
pilotもalloon  

Anビl・11id  
Alい1llいlナlヽlユーitlU†ll  

Ma卯eticcompass  
Viram  
Il．a．  

Vislまai  
vislユai  
visual  

n．a．＊  
Plat主num  
Wi王ュd vane  
3－Cも‡par王emOnleter  
n，a，   

n．a．   

n．a．   

n．こl．  

rad‡osollde  n．a．  

Wind vetocity pilotba1loon  n・a・  

＊nゃもavai】able  

are we呈まcorre重ated wi抽tbose from Mi貫通0．Tbe  
data from Syowa are rather poorly correlated with 
払osefrombotbACandMizubo，aitもou葺かtbecorrela－  
tioncoefficientofthetemperatureappearstobehigh  
because of the predo汀iinance of the amualcycle．  
T‡le！ow correlatioliもe紬reen tbe coastalaIld the  
inlaridweatbereventsisdepicもedbetterl）ythewind  
data．   

Theregressionanalysisisalsocarriedoutusing  
theleastsquaresmethod．Trhetemperature TLcand  
Wirldspeedl㌔。atACcanbecalcu如edvitb  

策ぐニ0．99㍍z－1ま．2（申C）  く1き   

こ1nd  

l㌔cニ＝0．691んz十0▲2 （ms】1），  （2）  

where7㌫zand祐zaretbevaluesatMiz血oStation，  
Although there are no observationsinJanuary  

andnowinddata缶・OmJuiytoSe画ember，tbeannual  
meanvaluescanbecalctllatedbyusingequations（1）  
and（2）．Theestimatedaveragevaluesare M43．20C  
a11dホ．2mslfいr【hビtt：mPtIrこItuT・eこITld＼＼▼ind，l‾eSPぐ（：ti－  
veiy．Tbeestimatedte王ⅥperatⅣe agreeSねirlyveil  
wi払tbesnov temperatt汀e，仙44ぷC，meaSured at a  
deptboflOm（Ågetag才αg，テ1986），The鎗Valuesare  
comparedw汀hα把C漁matedataな0‡ⅥOtberA血arctic  
stationsarldareshownin Fig．2，Thedatademon－  
strate clearly that ACis climatologica11yl∝ated  
betweemtheSouthPo王eandP呈onerskayaStation，  

Theestimatedannuaimeanvaluesarecompared  
witb汰e criterion givenin Table2by Daまrympie  
（1966）．AlthoughthetemperaturelieswithintheCold   

Table2．Mひn法王ysummaTyOftbewi蔦dan∂airtem・  
pera餌redataatAdvanceCamp，1985・  
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F主g、ユ．Monthiy averages of the air亡emperature and wind  
Spee（きat A（ヨvanく：eCampく○），M蓋ヱubo Sta七重oil（×）arld Syowa  
Station（△），in1985一  
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While a transition to alarger absolute value of  
abolユt－20mKm川10CClユrSat3000malongoneroute  
andatabout3200malonganother．Theannuala主r  
temperatも汀egrad主entbetveenACandMizuboま蔦1985  
WaS－11mKm岬1，Whichisevensmallerthan沈atof  
theloweraltitudevalueshownfortheEnderbyLand  
area．Agetaet al，（1986）pointedoutthatthetransi－  
tio17tO alarger temperatl汀e gradient（）CCurS at a  
higheraltitudeofabout3400minthepresentstudy  
areat  

Table4王istsぬe parameters which cbaracterize  
the katabaticwind；these arethe hcight above sea  
level（H），Slopeinclination，reSultant（vector mean）  
Wind speed（隼）and direction（。玖），directionalcon－  
Sta‡1Cy（留）andtbedeviationangiefrom払eslope（め  
Tbe directionaiconstancyisthe ratio of佑to the  
SCalar meanwind speed，anditis unityif thewind  
directionisconstantthroughout．Thedefinitionsof  
tileparameterSaredescribedindetailirlSchwerdtfe欄  
ger（1984）．  

Ear王ier estimates of ぬe siope 主ncliIlation at  
Mizuh（）Variedfrom3×10－3（Kobayasbi，1978），Wbicb  
iscitedinSchwerdtfeger（1984），tO5×10「3（Ohata et  
al．，1985）．ArecentmapcompiledbyDrewry（1983）  
i11蛮cates a moderate value of 3．8×10▼3ヲ Wbichis  
quotedillTable4，Onahor呈zontalscaleof50tolOO  
km．Theslopeisina3OOOdirectioncioekwisefromthe  
geographicnorth．  

TheslopeatAC，2．8×10T3at3250，isalsoestimaト  
edfromtheDrewry（1983）map．Apreliminaryesti－  
mateⅥ7aSmadefromamapbasedonmeas11rernentS  
made br Japanese Antarctic Research Expeditions 
arld by Levanonく1982）（NationalInstitute of Poiar  
Research，1982），Thesiopedirectionthusestimated  
gaveanαValueof54P，Whichwasconsiderablylarger  
thanthevalue of Miztlho．  

王tis not印70rthy tbat tbe守VallユeS atÅC and  
M二izuhoaresignificantlyiargerthanthoseoftheother  
払reeiniarldstations．Å1so，tbetemperaとureatÅCis  
higherthanthatattheSouthPole，aSCanbeseenfrom  
Fig．2，though theelevation oftheformerishigher  
thant‡lat Ofthelatter．   

It should also be noted ぬat the wind vect（）r  
aver喝edovertheperiodfromApriまtoJune（F童g，姐  
8．7mslat1880，agreeSfairlywellvi軌tbeⅥrimd蔦eld  
map made by Parish and Bromwich（1987）using a  
Simple theoreticalmodel．The model（Ba111956：  
Parisb arld BromⅥricb1986）predicts aⅥrind of9．2  
ms¶1atl140，withaninversionstrengthandheightof  
20Kand200m，reSpeCtiveiy．   

Table3．Correlation coefficients of temperature and  
Wirldspeedcaict】latedfromtわemontblymearlVa！ues．  

StatiorlS  Temperature lⅣindspeed  

AC   【良工izllbo  O．96  0．97  
AC  【Syowa  O．78  0．38  
Mizuho¶Syowa  O．91  0．38  

⊂邸ゐ  

OSPO  

ロBYD  
0  0   

0 0   
0  

0 ●S苫0  轡告0   

00 0 0  

15  
￥（1S▼1〉  

18  

Fig．2，Annualmean wind speed（V）and annualmean a主r  
temperature（ア〉atvariousstatまonsinA王】とarctica（adapt虞ifr（〉m  
払eNatiorlai王nstituteofPo王arResearch，198乳DoもSareわrt‡le  
JaparleSe Sta扇ons：AC：AdvarlCe Camp，M王Z：Mizuho，aTld  
SYO：Syowa．Opencirclesare払rotherstationぢinまalldsta－  
tionsareindicatedbyPLT：Piateau，VOS：Vostok，SPO：South  
Pole，PIO：Pionerskaya，andBYD：Byrd．  

Interiorregime，thewiTldspeedcorreiatescloselywitb  
thatneartheColdKatabaticregion．  

Satowそ1978ラreports tbe d呈stribⅥtior10flO▼m  
depthsnowtemperature，Whichispresumablyequalto  
theannualmeansurfacetemperature，intheEnderby  
Larldarea（about300kmeastofAC）．Attbesame  
level，the temperattlre Varies缶・om－460C to▼490C  
andisconsiderablyloⅥ杷rthanthepresemtestimate；  
t壬1elO¶mSnOWtelnperatureatÅCisalsohigbertban  
the above values．  
Satow（1978）alsoreportsadifferenceinthesnow  

temperature gradient with t†le elevation along two  
traverseiines；the typicaivalue ofgradientis－13  
mKm‾1わrtbe area oflわ00to3000mi11eまevatiorl，  



Bulletin of Glacier Research 20  

Table4．Resu】tantwind vecモor（ⅤアニSpeed巨払：direction），directional  
Cく）nStar王Cy（留）anddeviatior】anglefromtheね1il主ne（α）atinlandstations  

Station  Height Slope l～   玖   ヴ  
（m乱S．1）（10≠3）（ms▼1）（¢）  

α
 
 

AdvanceCamp吏ま985）  
Mizl血0（1985）  
Solユ払Pole3）  
Vostokき〉  
Plateaua）  
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1）basedontbemapbyDrewry（1983）．  
2〉onlytbeavailabiedataareⅥ＄感，  
3）a血ptedかomSchヽVerdtfeger（1984）．  

3．仇洞ycyclevarjatjonsinsummer  

Fig．3dはpiays tbe tbree－hollriy values of the  
C王oud amountⅣ，払e air temperattlre71，tbe w払d  
directio‡－か，thewindspeed y and theatmospheric  
pressure atthestationlevelP measuredatAC with  
SOlidlinesand at Mizuho Stationwithbrokenlines、  
Only払edataぎorMarcb，㍍ay，JulyandDecemもerare  
ShoⅥmforthesakeofspacecapacity．Thelongrterm  
recorderprovidedonly rかand㌢玩rACinMarchプ  
MayarldJuly．  
Thedailycyclevariationoftheair・temperatureis  

apparently predominant 呈n March and December．  
ThevariationdisappearsiTleariyApr主1and（箋oesr王0と  
prevailuntilmidSeptember．Thesedatescorrespond  
toaboutaweekafterandaweekt）eforetbeautumn  
andspringequlnOXeS，reSpeCtively，  

Fig．4shows the daily cycle variations of the  
S11rfacew呈ndv∝tOri‡1Marcb，Åpriりune，November  
and工）ecember．ぎro汀‡April，払e dai王y cycie wind  
Variationdisappears，1ikethevariationofairtempera岬  
tl汀e，Tbedailycyclewindvariationis払eiargesとin  
December．  

The wind hodograph rotates counterclockwise 
andthewindspeedmaxiIⅥaappearatabout9to12  
IJT，Thebehaviorofthewindvectorrotationmay  
be explained with主n the framework of Bal1’s（1956）  
theory（vanMeursandAliison，1986），butits王10uidbe  
notedthatthepatternofthehodographinDecember  
isconsiderablymoredistortedfromthatinNovember．   

Fig．5shoⅥrStbeaveragesof6bourまyも王pperWir呈d  
Observations which were made between the surface  
andthebeigbtof1950millNovemberalldDecember．  
Thedatafromtheseruns，iIIWhic‡ltbeba！loonsⅥrere  
not fully tracked，are eXCluded because they may  

resultinanunrealistichodograph，Thenumbersof  
SOtlnd盲ngsaveragedinFig．5are66and73forNovemt  
berandDecember，reSp∝貢veiy．Itisc！earlyshown  
thattheuppereasterlywindwaslargerinDecember  
tbanirlNovember．The as＄OCiation of the disto膏ed  
Surfacewindhodographandthestrongeasterlywind  
in December seems toindicatc a stronginteraction  
b或veentbetipperatmOSPhereandtわeslユrねcebound－  
arylayer，  
ぎig，6sbows the11pper pOtentialtemperat11re  

profiiesinthedaytime（151ノT）arldtbe11ighttime（03  
LT）averagedover6daysinDecember．Itisclearly  
Shownthatthedaytimeconvectionlayer，Whichrea－  
Chesabout400mabovetheslユrface，isthecauseof払e  
StrOngintcractionbetwecnthedaytimesurfaeewind  
andtbeupperwi‡ld．  
DaytimestrongwindsarealsoobservedatD80in  

AdelieLandbySorbjanelal．（1986；SeealsoWendler  
g才βg、，1985），and t壬Ie phenomena of coupling and  
decolipli‡唱dur主ngthedayt主meandnighttime，reSpeC－  
tiveiy，between the upper boundarylayer and the  
ioⅥ7eStSlユrねceiayer aremoted．Tbeupper wi‡ldor  
SynOpticpressuregradientissometimesneglectedin  
descriptionsofthewinterwindpatternoverAntarcT  
とicausingtbeoriesofkatabaとicwiれd（g．凱Scbwerd－  
tfeger，1984）becausetheboundarylayerissupposedto  
be decoupled from the upperlayerin winter．But，  
也esecol呼Iinganddecoupiingcyclesandthesynoptic  
pressuregradientshouldbetakenintoconsiderations  
fordeterminingthewindfieldpatterninsummer．   
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Advance CalP／Miluho Stn．，Har‥1985  
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Advance Ca」P／NiLUho Stn‥ Nay，1985  
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Fig．3．Meteoroiogicaidata fromÅdvanceCamp（solidlines）  
andMizuhoStatioれ（dottdlines），（a）March，（b）May，（c‖uly，  
arld（d）December，19鏡．Ⅳ…stbecloudamo11れti11払etenぬ虻aie，  
rtheairtemperaモurein江C，かthewinddirectio11，y払elVjれd  
SpeediTlmS■larld P theatmosphericpressureatthestation  
いヽで＝Tltl一っ：l  
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Fig．6・T王－e【董aytime（15LT）aI】d nighttime（03LT〉poterltial  
te一双peratureprOfi王esatÅdvaミュCeCa汀－paVeragedover払eperiod  
20－25December，1985．  

inwinter seemedto begoverned solelyby synoptic  
disturbances．Forexample，thetemperatureincreas－  
edsuddeniyfrom｛600Cto－400Cin24bon24Juiy．  
TbeclolldamountatMizuboin（：reaSedfromOtolOin  
thesameperiod．Then，theairtemperaturedecreas－  
ed gradually after a cycle of sudden cooling and  
Warming，Which may be due to a disturbance of a  
Shortercycle，duringtheperiod from27to29July，  
untiltbenextdisttlrba‡lCeCameOn30July．Similar  
CyCles ofsudden warmi喝and gradualcoolingcan  
also be observedin the May record．The許adual  
COOlingmayberelatedtothegradualretreatofcloud  
masses which is suggested by the Mizuho cloud 
amount．  
TbeirlterVaisofarrivalsof軌edisとurballCeSWere  

abouttwoweeksand7to8daysin MayandJuly，  
respectively．Theaboveperiodseemstobeconside・  
rablyshorterthanthosegivenbyParish（1982）forthe  
threeSovietAntarcticinteriorstations．Therelative  
proximity ofACinthe coastalregion seemsto be  
respo‡lSiblefor琉e洩orterinterval，althoughaso‡ぬis－  
ticated statistical analysis may be required for a 
precisecomparison．  
ThetI＝acesoftemperatureinFig．3indicatethat  

synoptic disturbances arrive at both stations almost 
Simu王もaneously，althoughthereweresomeminordis－  
turbanceswbichdidnotaffectÅC．Endoilg≠α£（1987）  
foundthatthearrivalofasynopticdistutbanceatAC  
WaSaboutonedayearlierthanthatatMizuhofrom  
the data obtainedin February and March，1985，  
However，in some cases，the arr主valwas earlier at  
Miz血o than atÅCin tile Otber seasons＿ For ex－  
ample，a temperaturemaXimumwas observed at O3   

弓  、ぎーミ‥l｝  
Fig・4－ DailycyclewindvectorvariationsatAdvanceCamp  
forMarch，April－MayJune（combined），NovemberandDecem－  
ber，1985．Opencirclesdenote3LTdataanddottedlinesconnect  
24to3LT．1んandlちdenote northward and eastward com－  
ponerltS，reSpeCtively，Ofthewindvector．’FlowIine’ind壬cates  
払esurねces王opedirection．  
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Fig．5．UpperwindhodographsatAdvanceCampforNovem－  
berandDecember，1985．Opencirclesindicatethemeansurface  
windvector∴Numbersassociatedwith theDecemberdatadots  
aretbebeigbt abovethesurねceirl乱Otbernotationsaretbe  
SameaSinFig．4＜  

4．Synopticdisturbances  

Insummer，theperiodswhenthedailyvariation  
becamesmallseemedtoco汀eSpOndtothearrivalof  
SynOptic disturbances；the cloud amount andwind  
Speedincreased，aStheydidin2122Marchand17－  
20December．Thetempcraturealsoincrcasedduring  
thoseperiod芦，althoughthevariationswereobscured  
bytbediurrはlones．  
Ontheotberband，thevariat主onsoftemperature  
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also by the development of a daytime convection  
layer．Theupperwindcausedbythesynopticsystem  
seemstobeirnportantindescribil唱thesurfacewind  
duringthesummer．  

Tllerefore，CatltiorlmuStbemadein汰einterpre－  
tatio110fsastrug10rientationsobservedduringoveト  
snow traverses．The sastrugi orientations at AC  
（Ageta et al．，1986）coincide wellwith thewinter  
resultant wind directions．However，in a region of  
higheraltitude，thcreseemstobeasystematicdeviaN  
tionoftheorientationstotheupslopedirectionsfrom  
the supposed katabatic direction. Similar observa- 
tionalresults wcre also notedby Parish and Brom－  
wich（1987）0VergentlyslopingpartsoftheAntarcti（：  
icesbeet．T‡leStrOngdayti汀主eWindcotlpledwitbtbe  
effectsofthesynopticsystelⅥmayaffecttheorienta－  
tionsinthere裏OnSWheretbekatabaticwindsarenot  
StrOng enOtlgh to ereate sastrugi．Synoptic distur－  
bancesmayalsobeimportantinwinterbecausethey  
areaccompaniedbystrongwinds．  
ThesynopticconditionsofACresemblethoseof  

MizuhoStation；thedisturbancesreachbothstations  
almostsimultaneouslyandseemtobeassociatedwith  
Warmridges．Detailsofindividualdisturbancesrequ・  
irefurtherstudy．  

LTonllJじ1vatMizuho，Whiletherelatedmaximum  
atACwasat15LTonthesameday，ThetimeJags  
illthe arrivals of disturbances were quite variabie  
from onecaseto another．  

Bromw主cb（1987）po主ntedout払atprecipitationsiri  
theAntarcticreglOnareCauSedbyintrusiorlSOfwarm  
moist ridges．The association between penetrating  
cloudmassesandwarmupperlevelridgesisillustrat－  
ed schematically by Fauquet（1982）．Thelargest  
blizzardencounteredduringthe present summer ob－  
servations occurred from17to20December。The  
windshiftedtothenorthandthetemperaturcincreas－  
ed，andcolumnorwhiskertypeicecrystalprecipitか  
tion was observed．These observatio11S agree With  
theexplanationgivenbyBromwicb，  

Duringtbe present biizzard，NOÅÅ”9sateilite  
imageriesreveaiedtbatacyc王0†lee‡1teredandstayed  
insidetheLambertGlacierregion，1000kmeastfrom  
AC，becomlng the center of the disturbance．The  
cloudmassassociatedwiththecyclonetraveledeast－  
wardontheplateau．Thiskindofsynopticsituation  
wasalreadynotedbyKawaguchi（1982）inhisstudyon  
theweatherpatternsatMizuho．Howevcr，thecloud  
stayedovertheACregionunti120December，Whilea  
clearskywasobservedatMizuhoadayearlier，the  
19．TheNOAAirnageriessuggested thatthecloud  
massmergedwithaI10班erdisturbanceastbet）lizzard  
reached theend oftbe piateau．Furtber stlidies on  
individualdisturbancesmaybereqtliredtoconstructa  
refinedmodelofthesynoptic disturbances affecting  
theplateau－  
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5．Conc仙dingremarks  

FromthemeteorologicaldataobtainedfromAC  
andMizuboStation，neWinformationontheclimate  
andⅥreatberof払eÅntarcticplateauwasrevealed、  
TheclimateofACischaracterizedt〉y a bigber  

Winddirectionalconstancyandahigbertemperature  
than those of the other study areas situated on the 
3000→m high plateau．Overallappearance of the  
climaticconditionsatACseemedtoberathcrcloseto  
thatatMizuho．Itwassuggestedthatthesteepslope  
is responsible for the climatic characteristics，but  
Otherfactorssuchasthedistancefromthecoastmay  
berelevant．  

王n summer，the temperature and the wind vary  
Witb daily cycles．TbeマFind variationis not only  
governedbythevariationinthekatabaticforcebtlt  
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