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CharacteristicfbaturesoftheclouddistributionovertheNorthern  
IcefieldinDecember，1983  

HmosHIKoNDOandCHOTAMNAEA汀MA  
か血相附加陀ガタわ〝属g∫e〃rCゐ血肋〟れ伽わ肋ルビ和一卸，こ耽∂ノブ極刑  

At描traC（．Thewest side ofthePatagonialce丘eldisalmostalwaysovereastbutontheeastsideitis  
Oftenclear．0≠jngtothischaraeteristicclouddistributionthemeteoroIogicalenviTOZmntdiLrtrs  
くtrikinゞ1〉●Pn亡こt止siし1ビ．1）＝ri噂IIl亡Ohser、こIli（－Ilreriutldし－uds【lしIetOC〉・Clon亡S（－r t、r（、ntS8pPrOaClled  
thewesterncoastapproximatelyatthesaLme）atitudeasthcjetstreaJn．Afterthattheyshiftednorth－  
Wardwhentro11ghspassedov¢rthisregion，aCCOrdingtothedeepn郡＄Ofthetroughbutasfhrasl孔ti・  
tude350」拍OSatthemost．ThelatitudinaldouddistributioninDecember，1983showeditsmaxirm  
atlatitude500S．   
Thecloudamountandtypewasalmostthesameinthewest＄ideandovertheicefieldbutinthc  
eastitdi鮎redverymuch．TheaveragesoftotalcIoudamountWe王¢8．6，8．6and5．5respectively触〉m  
thewestside．Thepattemsofthelowerandmiddleclouddistributionwereclassifiedinto3ty匹S：  
（1）fbwcloudsineveryaxeas；（2）onlyontheeastsidethecloudamountwasrelativelylow；（3）cvery  
a代aSⅥrereOVerCaSt・Tb¢触qu珊Ciesor∝9u汀enCeWere托SpeCt如1yS％，55％and25％・Tbe釦s噂p¢  
OCCurredwhenridgespassedoverthisregjonandamid－1atitudeanticy亡1oneex（endedtotheSE．The  
thirdtypewasduetoeyclonesorfrontswhenintensetroughspassed．Thedihrence between the  
SeCOndandthethirdcasesisconsideredtotN：dueto thecloud topheightover theice魚eld．In the  
SeCOndcasetheheightwasIowandcloudsvanishedinthedownwardcurrentwhentheypasscdover  
themountainrange．   
PreeipitationduetocycJonesorfrontsaccountedforalmost80？：こOfthetotalprecipitationonthe  
WeStSideandovertheIce魚eldandalmostallofthatontheeast＄ide．Thisisonereasonwhypreclpl・  
tationontheeastsideisles＄thanthatonthewestside．  

1．h伽OdⅡC鰯○皿  

丁血ePぬgoniaIce魚eldislocatedht王1eSO山嵐empartorSo－∬血Anerica・ThisreglOnis  
uTl山rtllei几月ucllCeOFnlid－1～両山de“・CStCrLie、こIndぐyt：（orLeSWhiしIlaPPrいitCIlrrCしLuentT）・r＝nl  
lhcS川IthPile捕cOeciLn・Ⅰ）u亡1いtheieeOnditions、thcwestsiLlet）rthisaTeaisalmostiLI≠・；L）・ゝ  
O＼でreユStbutlhcil11arLtlarcこIi、OfLCnCleilr．ThischこIriletビristicc7ouddi＼lTibutictTlelertSこIgreilt  
i撼u孤CeOnt鮎pat喝0撼aIce鮎姐・Forhぬncちm耽hprecipitatio王Iisもrou由ttotheve＄t  
Sideもyt鮎＄eC王0Ⅶds，andt王1eirexistencesαeenSt血eき払cier＄丘om＄01arradiationanda取出＄  
tbeablatio丑prOCeSS．  
Inthispaperthefbatllr¢SOfthecIouddistrib11tionanditsrelationtoprecipitationoverthe  

icefieldaredescribedasoneofthestudiestoinvesti＄atetheaccumulationandablation  
mechanismoftheBlaciersofPatagonia．  

ヱ．0もserY乳房on感モモ＄鋸涌dぬSOⅥree  

rloudobservilliいn“一恥ぐこLrrieLIoutatlheth～eCitmT）こLndUpperCampofSanRanlCIGlil－  
eieT（tiCiindt：Ollndlll亡th、亡Ciu11r”rSLITerGlはCieT（Sll）・、、Iliehw亡reSllOWniTlゝtaps2aTld3  
（See知見tpa筈eいtsperiodi＄血0VninTablelinReport4．Takiユgtheregion＄Of扇sion如m   
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Tablel．Clouddistributiontypes ftomwest to east and their times，relativefrequencyandmain  
dateofoccurrence．  

Lewerandmiddlecloudamount  Times of Relative  Maindateof  
Type Westside Overthe  East side occu∬TenCe frequency  occtmce  

Ice丘¢1d  
I O－1  0－1  α－1  8  8％  13，15，17  
ⅠⅠ   7－10  7－10  0－6  

9－10  9－10  7－8  53  55％  18－19，3α－1  
IH   8－10  9－10  9－10  24  25％  21「22，24－2（i，29  

Others  12  12％  20，27  

thesethreeobservationsitesintoconsideration，theresultsofthesesitesareconsideredto  
represeIltthecloudconditionsrespectively onthewestandeastsidesandovertheice一  
点eld．  
InordertoanalyzethelargescalecIouddistributioninDecember，Satelliteimagesofgeo－  
StationalsatelliteGOES－EoftheU．S．A．wereused．TheywerereceivedbytheChileanNavy．  
TheywerellSuallyreceivedthreetimesadayat6：00，9：00and15：00forin丘ared（IR）and  
SOmetimesonceadayat15：00Lbrvisual（VIS）．Thesurfaceand500mbweatherchartsp止b－  
1ishedbytheChileanMeteorologica10臨cewerealsousedtoanalyzethesynopticcondition．  

3．CloⅦdacti▼i呼袖d仙es】ⅦOptieconditioms   

Manycyclonesapproachingthisareaareaccompaniedbyaremarkablecloudbandextend－  
1ngalongthefront，SOmetimesanextraordinarylongcloudbandasshowninFigurelwas  
Seen．Thesefronts，Ontheaverage，reaChapproximatelyuptolatitude350SinChileinthe  

Fig・1・ThesatelliteimageinIRoverthesouthwest早rnpart OfSouthAm：ricaat9：00（localtim：）  
OnD∝ember22，1983．   
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SummCrmOnlhs（Fuビnmlidiしinpress）．Thcm、）＼でm亡ntS（）rJoudilreuSaeCOmpitniedbさ′tllCゝ亡  
ぐyC］oncsorfllLJntSこIlで＼Il州・lliIl「igure2（a），alo几glollpiludLL7JW＼＝lichcorrcゝPOndstいIhe  
WeStemeOaStallineofChile．Theseareaswereobtained鉦omIRsatelliteimagesastheir  
SPiralformsorcloudbands．Thevertica11inesindicat¢th¢timeoftheseimagesandtheir  
thickpartsshowtheextentofthecloudareas．Figures2（b）and2（C）showrespectivelythe  
time－1atitudecross section ofthe500mbheight and the s11rface press11reinDecehbcr  
alongthesamelongitude．   
Figure2showsthatinten＄etrOughspassedoverlongitude740Wat500mbonthe12th，  

2nd，26t血and29也，W始nlowpressureareasextendednorthwardattbesじぬce・TIlepOSition  
ば也esなOng扇ndzoneat500mもwasab8Ⅵtiatit－1de500－550S，55？一組OSand450－500Sre・  
SPeeti＼elyillearIy、middIeandl山亡Det：ember．Tllisstronき“i－1dヱOnCi←CL）nSideJ■ed10bcth亡  
ioⅦ号rpartOrモお呼野ratmO坪数erejetstream．Tおpositio舶Ofclo混areasもrot噂加ゎycy－  
doneswerealmostatt鮎泌melatitudeastb．ejetstream．A鮎rtおyappea托din七山sreg10n，  
也eirlocationatthecoasto鮎nmoⅦdnort山砲rd，W王妃ntrO喝bpassedovert壬1isr喝10皿，eX－  

（a）The movements of clolld area与alongloT19．74●w  

ユ  5  1（1  15  28  25  50  
拉）5く沌立b もモi甘b七  

1  5  ユ0   

（C）slユrfユCe Pr●＝ure  

1  5  10  ・15  20  25  刃  
℡e⊂ぬr19の  

Fig．2．（a）（above）Clouddistributionduetocyclonesorffontsalonglongitude74OWinD∝emtX汀．  
ThegraphicsymboIs∇indicatethetimeorimagesinVIS，O））（middle）Thetimelatitude cross sec－  
tionof5（氾mbheightalonglongitude74QWinDocember．TTleCOntOurintervalsare120m．（c）（be］ow）  
Sameas（b）exceptforsurfhcepressure．Thepressureintervalsare20mb．   
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暫ig，3．Cloじddistdb11tion血etoc匹lonesor如ntsateacbiaモitudealonglon由餌de判OWinD鰍  
ber．  

C8ptOnt始4t壬1and12乱丁払t呈s，鮮血erally，血e¢ioudarea＄血eto也ecydone＄apprOaChed  
ltli、regil）Ilill州呈しIlej亡lヽl■亡；l‖－∴l－1dllle〉・い恥－1－－1い、亡d－1いrtIl、、こIモーtl“ill11Il叩こLゝゝilg山一rtrいIlぎI11  
accordi喝tO洩扇rdeepnessもじt舶ねraslatit血e350一拍OSatt壬1emOSt■   
ThemeanlatitlldinaldistributionofcloudsduetocyclonesorfrontsisshowninFigure3  

alonglongi抽d¢740winDeceぬber1983．Ti城h肝izontala裏sindiqtes也e鮎qⅥe見守Or  
CloⅦdcoⅦrat¢aChlati紬de．T壬Iepeakof鮎qⅥ孤¢yWaSar㈹ndlati餌de500S，Tぬisiscon扇d－  
8托dtoもecontro壬1edもytbepositionoft鮎j¢tS打eanandexpectedto払1王0Vitsseasonal  
＼・こIriiltiし、Il．JIltlli→ドri八itll亡Ill肌itllu111t’r叫しl川し）・ぐ両11Ci11いl＼＼・itlllll亡し・いITI・こIIpごITl（、rl！le  
SouthemIce鮎Id．Thedistributioncurveissimilartothatofprecipitationinthe＄ameSeaSOn  
（YASUNARI，1980）；thismatterisdiscussedinsection5，  

4．ClouddistribulioItOlrerthe Nor血erロⅠ亡e丘eld  

T壬IetendencyorthecloⅦdamolmtandtypewasalmostt壬博Sameinareasもothon払ew¢St  
Sideandovertheicefield，butwasstrikinglydi蝕rentontheeastside．Inthen）rmerarea，  
tIlereWerea王mosta】wayslowandmedねm王城i農奴cIo籠dsofmaidycoYeCtiv¢typ8．Upper  
l¢Ⅶ1Cc，CiandC＄Cloudsver¢rarelyseen．h洩elaモモモー群鴫，itvas皿idycle打払ndl呼p訂  
Ievelcloudseonldbeseen抒eq籠e如iy．T奴typicaldium扇var如iondidROtap野拡ineY野  
area，T短見Yerg¢SOぎtotaはoudamo11ntたomDece血ber12t（〉Jan籠ary2wer¢8．6，8．6and  
5．5respectively什omthcwestsideandthoseofthelowandmediumheightcloudswere8．4，  
8．4and4．6respectively．Theaveragesbothonthewestsideandovertheice鮎Idwerealmost  
111亡SこInlじ1－11ttllいヽ亡いnttleビillt高山Ⅵ－elでIヾIali＼叫●t小＼＼   
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25  2まi  25  26  27  28  29  ヨ0  5ユ  1  2  

Jonuロ「y．19糾  
F主宰．4．Low訂andmiddl¢血udamountatMS，UC2－3andSL敵omD¢既mおr12toJama抒2，8Ⅵ汀y  
3hoursfrom9：00to21：（氾．ThegraphicsymboIslmeanselouldamountof9LlO，●7－S，02－6and  
‡コ8－1．   

FiきIlreヰitlい“＼lo≠・antll11山itlnl！1eigIlt Clりutllliヽlriと）山j川l什いI¶、＼－eSll（－亡aヽlWitllh－11r  
Cla＄SeSOfclolぬamo11酪．The＄edi融ib扇ionpatternsⅥ苛reぬssはedmailllyi扇Ot触etypes：  
（1）fbwdoudsineveryarea；（2）onlyontheeastsidethecloudamountWaSrelativelylow；  
and（3）everyareawasovereast．HereafterthesethreetypeswillbecalledtypeI，ⅠIandlII  
respectively．EachtypeisshowninTablel．AlthoughblanksinFigure4arecaseswithout  
血短，t王IeSkyispreslユmedtohaヤeわeenclearontねe15tIl丘omsolarradia・tiondata，andover－  
L：こLヽt川lゝOmeいrtheヱ5一三qrllrrLlnleL）ntjllutlu、t－reぐirl血Ii川Illlltこ！．Otll亡TLLこlゝeゝ＼＼い・eこL、ヽunlt：d  
tobethe same onthe westsideaTldovertheice伝eld．  
I乱打derto触dthe托1ationbetweentbetbreedi＄triも離iontypesandt血elaT辞SC扇ewe如her  
COn亜tions，data立花Fi卯reS2and4werecomparedandsom8interestiIlgreSdlsw¢柁Ob－  
tこIinc（1．Tさ・peloしuLl・reLiⅥhcnlh＝一Iid－li両Iudeulllicさt：1t－11eillthじ「こL、†emPrLL：i（iぐe＼lcll山dLい  
t鮎SEas払rasめ0雨刃OSwithtおpass喝eぱuppefatmOSp魚ericddges．アeriodsぱty匹ⅠⅠⅠ  
扇mostc餌TeSpOndedtoperiodswも孤t壬1ee裏entorcloⅥdyare乱SSpreadoⅦrtbelati血deor  
47OSinFigure2（a），aStheresultsoftheirnorthwardshj圭tingwiththepassageofintense  
troughs．Inthisperiodthecloudyareaextendedtotheinlandarea．Onthecontrary，intypeII  

椚g．5．Tbesate‡猟eima野Sin‡R伽魚由de）andV‡Sなi重か竜Sidわ0V¢rtbeso出払emp揖詫OrSout払  
Americaat15：00（localtime）onDecember27．   
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TabIe2．Precipitationh・equenCy，amOuntandaverag¢intensityatMSandUC3intwocasesdueto  
CyC］oTleSOrfronts（ShownasÅ）andothers（ShownasB）from00：000n18thto16：00on29th．  

F一明uen亡y Amount  ÅYerage  Fr印uenCy Amount  
i細総nSity  
2．7mm／h  70  185．5mnl  

（77．1％）  
1糾．Onlnl  
（82．6％）  

A  61  

1．ユmm／h  5ヰ  55．Omm  
（22．9％）  

34．5nlm  
（17．4％）  

丑  2茎  

1ヱ4  三40．5mm  198．5mm  

period，therewasnoremarkablecIoudyareanear470Sexceptonthe21stand23rd．Butonthe  
S融elliteim喝e＄inⅥS，Cl仇ぬy餌陀aSCa吸わesee取払tbe印aS払l柁glOnineⅦryCaSe．Oneca＄e  
i＜ShovminFigure5．Thiヽmt：こ1mlhatlhじt：loudlL叩tCmrlemtLireWilくhiglいO111；llLhcel  
topheiぎhtjTtlhisドriodiゴ…lゝidercdlいhこIVCbL：L：rllow．TtLtitnbesiLidfrMlllheゝC丘L山thこIt  
thecIoudsduc10ぐ）●elon亡川rrrOlltSCヽ1L：ndalsoiTltlleeilSIsiLIc、buttheぐ7outlsiTIOthersituil－  
tionsYiLT7is71t－ytllCdowTl、VilrdcurrenL“・hc－1tllC）’piLS川VCrL［lCmOunlajTlrこLllge→ine亡†hcir  
eJoudl叩S；爪n（）tSOhigh．1hiミCaSeLTCL：llTTCduhoutllillr‘－F111亡ti111CilndciLuSedthe山一rbr－  
ビ11CeiTllh：aYerと唱Cell－udilmOultbel≠lei：llthcwcstand亡；lStSid亡S．  

5．Rd如io独和t鱒沈iがね癒¢独  

Asoneofthecharacteristiesoftheprecipitationdistriblltion，theamountand触qtlenCyOf  
PreCipiliLli川Ii－11lit：tWLl（li恥rcntmseswereesti▲一1山止Titt－TeユihoⅥ－SthecahCゝdu亡tL）Cy－  
don8SOr録0ユt最終払t鮎table）a汲dnotd既毛Oaぷ＄tin£tSy汲Opti8SCde血t野banα鱒）aも  
ヽitesMSこl†ldl！（13n・OJll（X）：（≠lontllelHttl［OJ（・：川）ollthじユ（）lhI＼，t・eVerさ′tlOllr．TJlt：Peri仇lい，r  
thetwo侃SeS訂edete血edもythes離elliteima騨S．Åtea血＄ite鮎avyp溌雉ipitationoccⅦTed  
mainlyin¢舶eA，誠CO11nti喝払ra王mo或紬％oft王妃tOtal温mOⅦnt．In母乳血ca随もotht王城  
amoⅦntand触ql胤Cy融VC3ve澤mO代tha弘也0駆出MS．Tぬose離SiteSLcannotもecom－  
ParedcxitCtJさ・l）uteこISel‡otnlredrrcqucntly．Tll富sisoll亡re恥し，rLWhythcprccit、itこ11i…lilmOullt  
ontheeastsideislessthanthatonthewestside．  
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YASUN＾Rl．T．（1980）：TaikijunkankeitohyogakeiCrherelationbetweentheatmosphericcirculation  
andtheglaciersystem）．Chikyu，2（3），180L188．  

RestLmCn．RこLヽgL－S亡aTaCteTisticosde］adistribuci11rLdcnuhessohrceHlie10I｝iltこLg11rLieoN●orte  
enDiciemb托，1983  

五IsectorsurdeSudAmるri偽¢Slas孤血舶¢idones血10c由no‡I弧狐coS≠ry肌CIlOS  
delosciclone＄queSeaprOXimanaesta2：OnaVienenacompanadosporun緻ente鋸oypor  
籠nabanぬdemlbesentreme戯0，L弧Ⅴ訂iacion8＄血紘mbosidadalol鋸苫Odel＆io洗顔餌d740   
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WenDiciembre1983，SemeStraenlaFig．2（a）．Lalineaverticaldelafiguraindicalahora  
delaimagenpor＄atgliteenIRrecibidoporlaArmadadeChiledesdeelsatilitegeostacional  
GOES－EdeF「．t：U．ylapこIrte呈rueSiLdccu山1itl亡；ハerti皿ImucヽtruhextensiLlllJelこInubo－  
Si血dc皿弧daporelcicl血oel魚cnte．Eぬ魚卵raⅡ扶持Straqueen丑肌にhoscasoselお手ade  
nd）eSqueSeaPrOXimal）aCerCadelalatitud55OSsemoviahaciaelnorteydesapareciahacia  
los350」100S．   
Del12deDiciembreal2deEnerosellev6ac乱boobservaCionesdenubesenelCampa－  
mentoBaseenelGlaciarSanRぬel（vertienteoccidental），CampamentoAltosobreel  
Campo山川山yellelCanl匹川l亡ntOli辻弓亡enel（ihciユTSolビート打Ii亡nteOTienli11）enfbTIlla  
＄imul毯neacada3b．or揖desde王鮎弛alasヱIhboraloc扇．Lan籠bosidadbajaymediaen  
CStaStreS2：OnaSSemueStraenlaFig．4．Lavariaci6ndillmanOaPareCi6entodaslaszonas．  
Los匹Omediosdelanubosidadtotalenelperiodoeran8，6，8，6y5，5respectivamente，de  
OCCidenteaoriente．Estaclaroquelospromediossonpracticamenteigualesenlavertiente  
O¢Cident扇yso触怜81C鋸npO血Ki¢lo．Es怯混成riもwi6ndedise最osalol釘苫Odeladirecci血  
1Ⅳ一三sモd舶i怠cるmayor血合戒e¢ntreStipos．Elprimertipoeselcasodeescasan甘bosidade丑  
todaslas2Dn揖．EIsegundoeselca＄OCuandos6lolavertienteorientale＄tabaconcielodespe－  
jadoyeltercercasoesaquelcuandotodaslaszonasestabancubieltas．EIprlmertipode  
distribuci6nocurriaenperiodoscuandoelanticic16ndelatitudesmediasdelOdanoPacifico  
＄e¢Xtendiaenladirecci血SE，mientrasqueeltereertipopr畠cticamentecorrespondiaconel  
CiLSOeuandolはCヽtCtlqi（irLJehnuboiidildestユsobTChtaliludL17SeTlllLT：ig．コ（こL）．estocs．  
αrCadelospu乱tOSdeoもseⅣ誠i血．porelco血ado，enelpedododel＄egundotipo，nO臨y  
ning丘na托aden血腫SSObresaliente00madelos470SenlaFig．礼孔），匹rOenlasim細enespor  
Sat61iteenVISsimultaneamentesepuedecon伽marlaexistenciadenubessobreelarea  
COStera．PortantosecollSideraquelaaltitudde）acapasuperiordenubesenelperiododel  
＄e辞mdotiponoeramy許ande．E或OeS，enelcasodem血spro血cidasporciclon¢SOpOr  
＄uS触感es，lぉn温bessee裏iend孤＄Ol汀elacadenademon払ぬ＄delCampodeHielohaciala  
ZOnaOrieI戒扇tie汀aade皿trO．L猶nⅥbesc岬aSCim孔S皿OeraIltanaltasdebierandesapa托Cer  
debidoalacorrientedescendentedespuesquecruzanlacadenademonta五as．   
La魚・eC11enCiadeladistribuci6ndenubesalolargodelos74Owcausadasporcicloneso  
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