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Abstract．Gl肛iersarelargeonthewestemsideandsmallontheeasternsideofthePatagoniaNorth－  
emIee6eld．Thisisduetodi恥rencesintopographicalandmeteorologicalconditiotlS．Theeontrast  
inthemeteorologicaleonditionsinthewestern（SanRafaelGlacier）andeastemside（SolerGlaeier）is  
duetothreemainfactors．Oneisthedi能reneeincIouddistributionandrelatedmeteorologicalele－  
mentsduetotheorographicc触tofthemountainsonthewesterlycirculation．Sccondistheex－  
istenceofanalmostpermanentglacierwind．I．astistheoccurrenc¢Ofstrongwindconsideredtobe  
F6hnintheeasternSide．Theamountofsurfacen旭1ting（ablation）wasgreaterby50％intheablaN  
tionareaofSolerGlacier．Asfortheheatsourccfbrthemeltingoficethenetradiationisanimporv  
taTLtfactoronbothsides，butthedi鮎reneeintheheatsuppliedtotheglaciersurfaceonthewestem  
andeasternsidedependsontheturbulentterms（SenSib7eheatandlatentheat）notontheradiation  
terms．The］atgeturbulentter7TuOntheSolerGlacierareprobablyduetotheoceurrenceofF封ⅦWinds．  

1．htr血c扇om  

ThecIi－1－iLl＝一fPこIlilぎOniこl［LCLieldisしhLr．u：tCTi7edbさ－tllいtrL，TlginfluビTlしIt：OrTnOlllll江iJl  
rangeSrunnlnBnOrth－SOllthagainsttheSollthernhemispherewesterlies．Asaresult，di飴ren－  
tialdistributionofcloudcoverandrelatedmeteorologicalelementsoccurwithinandaround  
theicefield．Theseclimatologicalconditionshavegreatin且uenceontheconditionoftheice一  
点eldandt王Iedistrib血ionortheglaciers．  
lllこLllill＼・ビnいr・さ－Oi、tlliく＼いrtll晋IlrCCn亡1tl什人＝りⅠ＼－1八．1リ㌣り∴li、“－Ⅰ・illじnlIl：lllller亡aT亡コヰJ  

gl批iers，andl195sq．kmarecoveredwitb．iceandsnow．IntllisinⅦntOry，乱Othi喝isreported  
Onthedistributionoftheeq11ilibriumlineortransientsnowline．Fromthepresentobserva－  
tionsinDecember1983，tranSientsnowlinesapproximatelywerelOOOmonSanRafaelGla－  
cierand1500monSolerGlacier．Thesnowlineswere500mlower on the west side．The  
lengthsorglaciers訂egeユerailyio喝erOnt王妃WeStSide（e．g．，SanRa鮎IGl肛ier，SanqⅥiか  
tinGlacieづands壬10rterOn血e¢払tSide（e．g．SolerGl誠ier，NeぼGlacie⇒．Åmo喝the払c－  
torsdeterminingthedi蝕renceinlengthoftheglacier，landformisoneimportantfactor．h  
theNorthemIcefield，alargeaccumulationbasinfaceswestward，SOlarge劇acierscanbe  
fbrmedonthewestside．Secondistheclimatologicalfactorswhichwillalsohaveaninflu－  
ence．Howev¢rthese紬0払ぐtOr＄CannOtbeeasilyseparated．Thedi蝕renceintheclim如0lo－   
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威calcondition＄isa一合餌Itortbeiandfbrminthisreg10n．Ontbeot壬1er鮎md血eland払m  
maybetheres血tofthelongterm（mi11ionsofyearsorlongef）di飴rentialdevelopmentof  
劇誠iers血eprimaⅣtOdim叙0lo感由Ichar鋸鹿ristics．Tb£Se飯0払ctorsarei雨e汀d奴由to  
eこLeI10tl－erilltt一亡1onぎ－1i‖lt：SぐiLl亡．t－utinlheヽllOrt－tiI11eヽ皿Ie．hn（1fbTmeanトビeo恥idcr山  
tobea魚Ⅹedf如tor．   
hthispaper，the east・WeSt COntraStinth¢meteOrOlogicalconditions which occurr¢d  
mainlyduetothctopographicalconditions，Willbeshown，anditse蝕ctontheicemeltingin  
ぬeめiatioIlareaOf払egl挽CiersvillもedisαSSed．  

2．Ch丑rae毎ds感esofw¢如ね¢rO独仏¢ice丘dd  

馳仏字rCOn血ionsr¢如edtothema＄Sも扇a那eOrthegl肛iersa柁Ch訂aぬrizedもytb陀e  
lnこIinpllenOlll出Iil．   
ThepassIngOrtbetro喝hα雨椚darMd50to600Sl融i餌de＆nddevelopme雨Of血emid－  

1itlilu山Iliぎlli－reSSlllでSさ・Sl亡111il；lV＝11亡IllこIini！爪lじIICeillllle＼・i山こIlinllし）川1e＼、山Illel・tlビl・e  
（Report3）．Thein軌1enCeOfthe＄eCanbeseeIIClearlyinthedistributionofcloudsandrainfall  
andotherrelatedmeteorologicalelements．   
Tbesecondint¢reStingpbenomenonaistIleglacierwind（R甲Ort4）w揖cbislocaliヱedht鮎  

は＝－－いSpt－亡riしbl－u－1d叩－】こl〉■eI－ilト（－、－elI－亡gl此iet－∴Tllisllこl＝10e鴨cl川Itll亡1こ1「きじrS皿1e山1111JS－  
pb．erjcco重点ition，tmtitse飴ctonheattransportto也eglaGi即SlⅣねceiscon由deredimpo血．  
The鉦equ班CyOftb．eglaciervi濃donSanRa鮎1Gl肛ieris出gb（Reportヰ）andprobabiy  
扇soo】主SolerOlacier．TIlemai王Ire舶On鈷rtIleeXisteⅣeOrthis】00alizedⅥ7indisthe壬Iigbam一  
もie雨airt弧perぬ陀．   
T血ethirdphenomenoni＄aStrO喝Windatt‡leeaStSi舶oft壬鳩ice五ddonSolerGlaci¢r  
（Report5）．Thesewindswerenotob＄erVedonSanRafaelGlacier，anditisthoughttobea  
l：（ihnTlhel－OmL：，1L－nlTllビ1いe山、しCUrrenCC（1111lli、t〉l－L：Ot、“…nJこI11tしl、t！一eS11TJlleビ山†・l川lド「こt－  
twら加midityandwindspeedconditions．  

3．ぐonlp8ri…n巾ー－11ぐt州川hgiぐ鵠】ぐh■ll川Iく   

Meteordogicdekme血SatObsemtion扇tesMSandUCl－3（Map2，See細雨pa酢）on  
SanRaねelGlacierandMland迅CneartlleteminnsorSoIerO‡aci訂（Report5）wascom－  
p鋸℃d（Tablel），ThesetwositesatSolerwereclo＄etOeaChotllerandvi11bedenotedasSL  

T縫blel．ComparisonofmeteorologicalelementsatthreesitesintheNorthemItefidd，MSandUC  
3atSan RafhelGlaeierand SLin SolerGlacier．  
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together．Theperiodsw鮎chweretakenfbrthestatisticsvarylittleamongtheelements．The  
amountsofcloudcoverare8．6，8．6and5．4．Thecauseofthesedi飴rencesISglVeninReport3．  
Precipitationam0untShowedamaximumatUC．Theratiosatthethreesiteswerel：l．3：0．7；  
1ittleraiI10ntheeastemside．Muchraininthewestistheresultoftheabovementionedcloud  
distrib11tionwhichisprimarilyduetotheorographicelrbct．Therangeofglobalradiation  
Showedsimi1arValuesatMS（SanRafael）andSL（Soler）．However，themeanvalueswere  
13．7MJ／m皇d（3271y／d）and22．6MJ／m包d（5391y／d）respectively，meaningthatatMSitis60％  
ofthatatSL．Theextremelowandhighvahesoccurredondaysoflowclouddi＄tributionon  
bothsideoftheicefield（type1inReport3）andhighclouddistrib11tiononbothsideofthe  
Icefield（type3）respectively．D11etOhighftequencyoftheintermediatetype2，themean  
di飴redgreatly．ComparingsitesMSandSL，Slightlyhigherairtemperature，lowerwind  
SPeedandhigherrelativehumiditywereobservedatMS．HighwindspeedatSLisdueto  
theoccurrenceofastrongwindwhichistho11ghttobeaF6hn・  

4．He如b山肌CeO皿tbe由aciersⅦrhee  

Thedi飴rencesinmeteorologicalconditionsstronglyinhencedifrbrentialdevelopmentof  
glaciersthroughbothaccumulationandablation・Asthepresentobservationsweremade  
intheablationareaintheablationseason，theefrbctofmeteorologicalconditionsonicemelt－  
ingwi11bediscussed．Thesee飴ctscanbeevahatedthroughtheheatbalanCeOntheglacier  
sllrface．TheheatbalancestudyatbothglaciersisreportedinReports6and7．Theobserva－  
tionperioddi飴redatthesetwosites，Dece血ber29toJanuarylonSanRafaelGlacierand  
December15to29011SolerGlacier．TheobservationperiodonSolerwaslongenoughto  
shownearlythemeanconditioninDecember．Averagevaluesofwindspeed，airtemperature，  
relativehumidity，SOlarradiationandcloudamountduringthefburdaysofobservations  
onSanRafaelwere3．Om／s，9．90C，14．1MJ／m2d（3371y／d），66％and9．5respectively．Com－  
ParingthesevalueswithaveragesfbrthelatterhalfofDece血ber（Tablel），windspeedwas  
higher，airtemperat11relowerandglobalradiation，relativehllmidityandcloudamountWere  
approximatelythesame．Nolargedi飴rencewasseenbetweenthesefburdaysandthemean  
values．   
Heatbalancecomponentswerederiveddi飴rentlyonSanRafaelandSolerinReports6  
and7．EachcomponentwasderivedindependentlyonSanRafael，blltOnSoler，netlong－  
waveradiationwasderivedasresidue．TheSanRafaeldatawererecalculatedinthesame  
mannerasfbrSoler，andtheresultatbothsitesindaytime（09－20h）whenablationispre－  

Table2．Comparisonofheatbalancecomponentsintheablationareas ofSanRafaelandSoler  
Glacier．ThevaluesshownaremeandaytirrM3（09－20h）valuesinMJ／m2andinly（inparentheses）．  
Thepercentagesofcomponentsintheheatsourcearealsoshown．  

SanRaねel  Soler  
Components  MJ／m2（ly）  ％   MJ／m望（1y）  ％  
Netshortwaveradiation（a）  
Netlongwaveradiation（b）  
Netradiation（a）＋O））  
Sensibleheat且ux（C）  
Latentheatflux（d）  
Heatformeltingorice  
Netturbulentflux（C）＋（d）  
Alt光doofsurhce   

9．5（226）  
－1．9（－46）   
7．5（180）   
3．q（93）   
1．5（37）  

－13．0（－310）   
5．4（130）   
0．2（；  

14．4（344）  
－6．3（－151）   
8．1（193）   
7．2（172）   
3．6（87）  

－19．9（－452）  
10．8（254）   
0．30   



55   

dominantisshowninTable2．Th¢heatfluxfbwardsthesurfac¢istakenaspositive．Asthe  
＄W蝕光a払edosonSanRaf加1孔ndSolerhadne乳頭ytbesameYahち0，26andO．30respec－  
tiYely，洩．ed飴r¢nCeCanbene沸Cted．Tもenets払0れVaⅦ路戯融ionsvere9，5aIld14．4MJ7m呈  
（226and3轟Ily）dl冊－ingahigLler、－こ11uL？OllSoILLT．NetLong、、・；lVCrlLdiution was・－1．9arLd  
－63MJ／m望（－46and－1511y）respectively，reSultinginsimilarvahesof7．5and8．1MJ／m2  
（180and1931y）肋也enetradi融iononSanRぬ¢1andSoler・T最seanS也atal血0喝htbe  
Cloudamotlntisl¢＄＄atSoler，increa＄einnet shortwaveradiationlSCOmPenSatedfbrby  
鹿∝℃a＄einhcomi喝lo喝WaV¢radiation．0℃tgOinglongw㈹raぷ如ionsIlO山dremaintbe  
Same血etoぢ0鮎ta鵬SWねαtempem玩ばe．Tもet血kntterms，tぬtistbemof氾鳩ible  
乱ndhtentbeat蝕Ⅸ，Vere5．4and．10，8MJ′血2（130and2591y）onSanRa鮎1andSoier，OT  
twiceaslargeonSoler．ThisisprobablyduetothefactthattheturbulenttermlSPrOPOrtion－  
atetothesquareofwindspeed，WhichwasstrongeratSolerduetotheF6hnwinds．Therela－  
tiveroleoftheheatsourcesshowsadi艶renttendencythanweexpected．Therelativeroleof  
黒£traぷ奴io乱isl紺野rOnSanRa払elwhereitisclondy，Thehi妙ermelti喝ー離合（approxi－  
m細密1．5timesmoI⇒onSoleris匹0血∝dbytheIli由tll血k離terms，nOttlleradiation  
t¢mS．  

5．Comel曲grem乳rks  

Thedi蝕rencei‡lmeteOrOl（噂icdconditionsandhe如SO℃r∝S払rieemelting孤thewestem  
andeasternsideoftheiceSeldhavebeenclariAed．Thedi蝕renceinicemelting＄eemStObe  
duetostrongwindsconsideredtobeF6hnwinds．Thesewindsincreasetheturbulentheat  
transporttothe＄1aciersurface．Thesestrongwindsaretheresultoftheair且owabovemoun－  
tainrid野S2αXト3000ma．s．l．mmlngnO出払－SO雨h T血eeasterlylocalglac血windcon－  
ponentonSanRa払elmayoppo紀thela巧eSCalewesterlyvindandmaintainra仏ercon或ant  
sm扇1血rbdent血路ttranSfむtot壬1eSurねce，Sokrproもablyhassuc‡1aglacierwhdsysten，  
b11titisoftendestroyedbythestrongF6hnwinds，increasingheattransporttothesurface．  
Thisglacierwindhasstrongin血enceonablationb11titisnotconnectedtothedi月汝encein  
theablationrateatbothglaciers．Inthepresentanalysis，ablationwasnotdiscussedasa  
meanvabeoYert‡leaも1如iona代温も昭tOnlyatcertainsiteswitbsimilarvalueofalbedo．Fはト  
tおrandysisⅡルStもedoneir払epresentconcl㍑Sionistoもeextendedtothewholeめ1ation  
孔rea．   

Asfbrtheresultsfromthepresentobservations，thecontrastinclouddistrib11tiononthe  
easterna11dwesternsideshasno＄ignificante飴ctonicemeltingattheglaciersurface．The  
maincanseisthewindsystem，However，thearealdifrbrenceinclouddistriblltionandre－  
1叙edmeteorologicalelementscertainlya取ctthe肛Cumnlatio乱part Ortbe glaciモrmaSS  
b扇ance．Thesewillbediscus＄ed主na‡10t壬1¢rpaper．  

RestLmen．EIcontrasteeste・OeSteenlascondicionesmeteoro16gicasysueftctoenlaabla－  
Cidndelos裏紙i訂eS  

LosgiaciaressoIleXtenSOSalはdooe或eypeque魚0＄扇1adoe＄tedelaもan守山SanOr短dela  
Patagonia．Estosedebealasdifbrenciasenlascondicionestopograficasymeteoro16gicas．  
EIcontrastedecondicionesmeteoro16gicasentrelosladosoeste（GlaciarSanRafael）yeste  
（GlaciarSoler）sedebeatresfactoresprincipales・Unoesladifbrenciaenladistribuci6nde   
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n11besyloselementosmeteoro16gicosrelaeionadosdebidoalefbctoorogr誠codclasmon・  
ta益鮎de】acir¢dacidnoe＄te．EIsegundoねctoreslaexistenciacaslpernanen短血vientoen  
loゝglilCiaTビ、・FTdttimo（tLCt（一TCSlこtOCurr川ei｛LLIc、・i亡nlelSF；1lulenellこIJo亡Sle・T－uSuPeTJieic  
derriti血dose（めIaci血）触mayoren籠n50％孤elおeadeめIaci血delladodelGlaciar  
Soler・Enloquerespectaalafuentedecalorparaderretirelhielo，1aradiaci6nnetaesun  
factorimportanteenamboslados，PerOladifbrenciaenelcalorsuministradoalasuperficie  
delglaciarenlosladosesteyoe＄tedepended・elascondicionesdeturbulencia（calorsensible  
ycdorlateatわ，nOdelascondicion鴇deradiaci6n・Las伊andescondicionesdetⅣhlencia  
encIGtこICiiLrSnlcTSCdebenproh；tbIem川tt：a）aoelLrrCnCiadelLl←、ienTOS「油Il・   


