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Abstract  

Detailed meteorologicalconditions were observed at Soler Glacier on the eastern side of the Northern  
Patagonia‡ce重eldduringOctober19to王）ecember8，1985，MeasⅥrementSWeremadebothontbemora重nefielda王1d  
Ontheglaciersurfacenear軌eglaciersnout．Generalconditionsoffineorrainyweatherlastedabouttwoweeks  
andchangedalmostperiodicauy－Theriseinairtemperatureanddropofhumidtyduringthestrongdownslope  
Windwererecognized．itispossiblyaF6hnpbenome王10n．  

1．lntroduction  

SolerGlacierislocatedattheeasとernsideoftbe  
NorthernPatagoniaIcefield．Theablationareaofthe  
glacierhastheformofavalley－typeglacierabout7  
kmi王11enがba‡idl．5kmin王neanWidtb．Thegユacieris  
短dbyicefaiisandiceavaia‡1C圭1eSfromtheicefie里d．as  
Wellasfrom払esouthernslopeofMt．Hyades（Aniya  
andNaruse，1987），  

Meteorologicalobservations were first made  
fromthemiddle ofDecember1983to earlyJanuary  
1984（KobayashiarldSaito，1985）．Altho11gbsbort－term  
data were obtained，SOme Characteristic features of  
‡neteOrOloglCalconditionsi11thisregionincilユd董ー喝the  
OCCu汀eTICe Of F漁n phenome110n Ⅵrere given．For  
Studies of the heat balance for glacier ablation，  
hydrologica主 features，and glacier dy‡lamics，itis  
necessary to collect more meteoro重ogicaldatain  
detailandoveTalongerperiod．  

FrornOctober19toDecember8，1985，mete（）rO王0－  
glCalmeaturementswerecar・ried outatthe moraine  
fieldinthevicinity oftheterminusofSolerGlacier  
and also at tbelower reach oft‡le glacier ablation  
area．  

2．Method of measurements  

MeaslユremeTltSVeremadeaモ汰eBaseCamp（BC）  
intheendmorainefieldaboutlkmdownstreamfrom  
the glacier terminus，and also at thc Glacier Camp  
（GL）1．7km tlpglacier from払e termifⅢS．Aコmap  
Showirlgthelocationsofthesestation＄aregivenby  
FukamiandNaruse（1987）．Elevationsare277ma．s．王＿  
at BC and378m at GIィ，Tbe stlrface condition of  
meteorologicalstation at BCis a flat field ofsmall  
pebblesandsandwithshortgrassinadepressionof  
morai‡妃b主まIs；tbataもGLき＄Cleanicewithoutdebrison  
ant王ndulatinggiaciersurface－   

‡tems，instruments and observation per主ods are  
StlmmarizedinTablel．Airtemperatureandrelative  
humidity were measuredin a shelter set upl．5m  
abovethesurfaceatBCandl．35matGL．Recordsof  
dry・andweトbu呈bairtemperaturear）dreiativehumidt  
itywerecoilectedevery3to6hotlrSWithanAssmann  
psychrometer．1野ind veiocity was measured at a  
heightofl．5matbothstations．AIso，Verticalprofiles  
OfwindspeedweremeasuredatGLintwoweeksfor  
theheatbalancestudy．   

RecorderswereinstailediTi銑ecampingterltS；a王1  
powerwassuppliedbydry・Ceubatteries．   
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Tabiel．Meteorologicalelements observe（j at Base Camp and Glacier Campin Soler Glacier 
rNoteiPerio（iof observatio托  

L：Ocモober20t（）Dece王nber7，1985  
S：October31もO Nove王Ⅵber6，and November24to3071985  
FreqtlenCy Of measurements  
C：ContirluOu＄reCOrdiロg  
3：Every3hours  
Å：Årbitrary occa由on  

Site：Base Camp（BC）．Observat亘o11periodニOcとOber  19－December8，1985  

Instrument  Frequen（：y  
Atmospheric pre∬∬e  
Åir tempera紬re（dry－bu】b）  

（wet－bu㈲  
Relative bumi8ity  
lⅣilld ve王ocity  
＼＼’iIld〔lit－どし【i、111  
Pre（ニipitation  
Glol）alradiatioll  
Albedo  
DoⅥ椚Ward alトwave r認diati（〉n  
Clolユd amotlnt  

a王1erOid barometer  
bimetaithenⅥOrneter  
Assmann psycbrometer  
bairby餅Ograpb  
3－CuP anemOmeter   

tjppingわuckeもraingauge  
pyranometer  
pyranometer type albedometer  
net radiometer wiぬadapter  

Si絶：Glacier Camp（GL），  

l【し、tl1  Instrument  
Air temperature（dry－blユ恥）  

（wet－bulb）  
Re】ative humidity  
≠－i11（】ヽ・品≠恒・  

≠－iIld dil・ビ仁一i川1  

G】obaiくsolar）radiation  
Reflected soまar radiatiorl  
Net radiation  
Cioud a王ⅥOunt  
Åblation  

l†1ピー・Tll南川・lllぐT・lll川11ぐh－l・  

thermistol－ther王Ⅵ0ⅠⅥeter  
Assman王1p‡1yCbrometer  
3－C㍊p anemOmeter  

p5汀anOmete！■  
pyra王10meter  
net radiorneter  

ablation stake  

Mean，minimum and maximum vaiues ofmete・  
OrOiogicalelenlentSObtainedatI∋CandGl．arelisted  
inTable2．ByusiTlgtbemearlairぬ叩eratureSatモミC  
andGLパheiapseraとeoftemperatl汀eⅥ7aSeSt主mated  
as3¢C／100乱丁壬iereSuitshouidmainiybecaliSedby  
the coid air mass払rmed on tbe gまacier．Reはt主ve  
bumidity sわowed tbe same values at bo払staもions．  
Windveまoc揉yatGLwasaboutl．5t吏messtrongertban  
thatatBC．TbismaybeduetothatBCwaslocatedin  
aslightdepressio‡10fmorainebiユ1s．  
WecannoモiceかomFig．2丑胤＝ムewindspeedon  

SolerGiaciersometimesbecameasstrongasaboutlO  
m／s，ねrexampleonOctober24，November3仙4，12，16  
arid21．Toseethisphenomenonmoreclearly，bourly  
Var主at主ons圭nairtemperaとure，relativehumidi軋Water  
vaporpresst汀eandⅥr室ndvelocityatBCandGl〆during  
November14to16arei王IusとratedinF主g．3．Dotted  
linesindicateval㍊eSat BC；S（事IidiinesatG‡、．．1好ind  
Velocitygradua王1yincreasedfromt圭1eearまymor王血g   

3．Results of rTleaSurementS  

Variat主onsinmeteorologicaieiementsmeasured  
atBaseCamp（BC〉aresわ0Vn呈nFig．1ブaTldso汀iebasic  
ぬね at Glacier Camp（GL）are洩ownin Fig．2．  
Atmosp王Ieric presslユre，air temperatl汀e and relative  
humidityiIldicateinstantaneous va王ues for every3  
bours；Windvelocitytbeトhol汀meanValueforevery  
3hours；preCjpitat主ontbe3憮もourtoもalamo11nモ；globai  
radiation琉el【daytota逢amount．   

It主snotedfromtbef主guresofatmosが1ericpresw  
Surea‡1dprecipitationinFig．1tbatthegeneralco11－  
dit室or10ffineor rainyⅥreatberlaste（】知rabotlttⅥrO  
Weeksarldcha重唱edwithacycieoftbisperiod．Daiiy  
mear主airternperatureshowedsligbti11CreaSeaftertbe  
e王1d of the2¶Week rainy period，na王Ⅵely from No－  
Vember17throlユghear王yDecember，  
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Fig．1．VariationsinIneteOrOlogicalelementsobservedatBaseCamp（BC）neartheterminusofSolerGlacierfromOctoberto  
December1985．  

Tabie2．MearlandextremevaluesofmeteorologicaleiementsobtainedatBaseCampandGlacまerCampon  
Soler Glacier加療喝October20to December8，1985・   
【Note］＊indicatesdailyextremes，Wbileotbersindまcatebour】yextremems 

（）showstbetotalamounti－－t壬1e雨－01e penod 
maxlmum  mlnlmum  Item  

Atmospheric   995．8  961．4  
24．9  【h2。7  

ユ00  11  
15．14  2．94   
9．0  0．0  
19．5  0  

32，2  3．6  
1＝  い  

pressl∬e（mb）  
Åir temperature（OC）  
Relaもive bumidity（％）  
Vapor pressure（mb）  
Wind velocity（m／sec）  
Precipitation（mm）＊  
Gioba】radiation（MJノm2）半  
Cloud amountく10tb）  

17．4  0．3  
100  16  

Air temperattlre（OC）  
Relativehljmidity（兵  

6．09  10，64  2．94  Vapor presslⅣe  
14．0  0．4   1好i11d veiocitv  こミ．ll  
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Fig■2・Variationsinmeteorologica王elementsot〉SerVedatGlacierCamp（GL）inthelowerreachofSolerGlackrd11rミngOctoもer  
to Decernber1985，  

Fig・3・IiourlyvaTiationsinmeteorologicalelementsobserved at BCandGLofSolerGlacierduring  
November14to16，1985．  

Of November15，and sllOⅥred a maximum value of  
about14m／s at GLirlthe early afternoon of No岬  
Vember16，then gradually decreased through the  
everling．Air temperatl汀e WaS raised and relative  
bumidity decreasedirl仇e same manner．Absolute  
VapOr preSSurelowered also slightiy from the earまy  
morningofNovember15．Windswereblowingtoward  
down－glacier．Basedontheseresults，WemayCOnSidcr  
itsimilarto a F6hnphenomenon．Inoue et al，（1987）  

aisost王ggeStedthatthewilュdorlSolerGiacierduring  
tbe sunny period sboⅥ7ed the natl汀e Of a F8hn by  
SummarizingthedatafromNovember17to‡）ecember  
l．1Ⅳe carlれOt，bowever，Cく）nClude that the F6hn oc－  
CurredfreqtlentlyinthisSolerGlacierregion，because  
Of thelack of meteorologicaldatain the tlpper  
atmospherearoundthereglOn．   
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Resumen  

Mediciones meteoro16gicas en e［Glaciar Soler，PaL  
tagonia，en1985  

DesdeOctubre19aDiciembre8，1985ラSerealiz6  
0bservacionesmeteoro16gicas（箋etailadasenelGlaciar  
Soler，end＝adoorientaldeトHieloPatag6nicoNorte，  
LasmedicionessellevaronacaboenelCampamento  
Base（BC）ubicadoenlazorlademorrenasterminales，  
aproximadamentelkm aguas abajo delfrente del  
glaciar，ytambi蝕enelCampamentoGlaciar（GL），1，7  
kmagⅥaSa汀主badelfrente，BCyGLtie11erlunaCOta  
de277my378m．s．n．m▲reSPeCtivamente．  

Lasslguientesobservacionessellevarona cabo：  
presi6n atmosf6rica，temperatura delaire，humedad  
relativa，Velocidad delviento，direcci6n delviento，  
PreCipitaci6n，radiaci6nsolardeondacorta，radiaci6n  
g王obalneta，nubosidad，albedo dela superficie del  
glaciar y ablaci6n（derretimiento y sublimaci6n）de  
hielo．  

La variaci6n delos elementos meteoro16gicos  
medidosenBCyGLsemuestranerflaFig．1yFig．2，  
respectivarnente．EnlaFig．1，aPartirdelavariaci6n  
dela presi6n atmosf6rica yla precipitaci6n，Se  
Observ6quelacondici6ngener’aldebuentiempoomal  
tiempo tenia una duraci6n de unas dos semanas y  
Variabac‡clicamente．Latemperaturamediadelaire  
mostr6unaumentoievedespuさsdelt6rminodelasdos  
semanas de maltkmpo，Vale decir entre el17de  
Noviembre y principios de Diciembre．Los valores  
medios y extremos de los elementos meteorol6gicos 
obtenidosenBCyGLsemuestranenlaTabla2．  
La Fig．3muestrala variaci6n horaria de tem－  

peraturadeまaire，bumedadrelativa，preSi6ndevapor  
yvelocidaddelvientoenBCyGLdesdee114al16de  
Noviembre．Lal亨nea punteadaindicalosvaloresen  
GL La velocidad delviento aument6gradualmante  
desdetempranoenlama再anadel15deNoviembre，y  
alcanz6un valor m孟Ⅹimo de unos14m／s en GL  
temprano porla tarde de116de Noviembre，para  
luegodisminuirhacialar10Che．Delamismamarlerala  
temperaturadelaireaument6ylahumedadrelativa  
disminuy6．La presi6n absoluta de vapor tambi6n  
disminuy61igeramenteenesteperiodo．ElvientOten壬a   

4，Conc山dingremarks  

Detailedmeteorologicaldatawereobtainedfrom  
themiddle ofOctoberto earlyDecember1985inthe  
Soler Glacier region．Periodicalchanges of general  
Wea払erco11ditionsⅥrerefou‡1dwith a cycleofabout  
twoⅥreeksin this season．The observationaiperiod  
COuld be dividedinto two sub－Periods，namely rela－  
tivelylowairtemperatureinthefir’Sthalfperiod（i．e．  
1ate spring）and relatively high temperaturein the  
SeCOndhalf（earlysummer）．Thisdifferenceclearly  
CauSed differenとbeat balance ねr glacier ablatioll  
くFukamiandNaruse，1987），andreslユItedir主adifferent  
amountofwaterrurLOfffromtheglacier（Fukamiand  
Escobar，1987）．  
AF6hn－1ikephenomenonwasobserved，aSpreV－  

iouselysuggestedbyKobayashiandSaito（1985）．More  
data alュd allaiy父S are11eCeSSary tO Ciarify tbe phe・  
nomenon．Comparisonoftheobservedmeteorological  
conditions with those at the western side of the  
NorthernIcefield，才．e．theSanRafaelregion，isprcsN  
entedbyInoue et al．（1987）．  

AcknowIedgments  

We are indebted to Professor Shun’ichi  
KobayashiofNiigataUniversityforvaluablesugges－  
tiorland adviceon thefieid measurements．  

References  

Aniya，M．andNaru派，R．（1987）こStructurala】ュdmorphological  
Charac仁eristics oぎS（〉ler Gla（：ier，Patago11ia．Bulietir10f  
GlacjerResearch，4，69－77・  

Fljkami，H．andEscobar，F，（1987）：HydroIogicalcharacteristics  
OfSolerGlacierdrainage，Patagonia．ibid．，91－96．  

Fukami，H．and Naruse，R．（1987）：Ablation ofice and heat  
balanceonSolerGlacier，Patagoni乱ibid．，37－42．  

lnoue，］．，Kondo，H，，Fujiyoshi，Y，，Yamada，T．，Fukami，H．and  
Nakajirna，C．（1987）：Slユmmer Climate of tI】e Norther王1  
Patagorぬ‡cefield．蒼み浸り714．  

Kobayashi，S．andSaito，T．（1985）：Meteoroiogicalobservations  
On Soler Glacicr．GlaciologicalStudiesin Patagonia  
NorthernIceficld，19831984．Data Ccnter for Glacier Rc・  
SearCh，JapaneseSocietyofSnowandlce，32－36．  



Bulletin of Glacier Research 36  

una direcci6n hacia aguas abajo delglaciar・ meCanismodeestefen6meno，debido a una falta de  
Bas孟ndose en estos resultados，pOdemos considerar informaci6nmeteoro18gicaerllaregi6nalrededordel  
que se trata de un fem細IenO Similar a F6bn・Si‡l Glac主arSolerylaaltaatmるsfer乱  
embargo no podemos caracterizar en detalle el   


