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HydrologicaloもservationsatSolerGlacier  
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加∫Ji餌fgtがん珊コ抱〝軍e用ぬ粁♂放ね〝Cβ，月兢鼻血わこ加gγg和砂，勧¢柑，∂仰ノ如α乃  

＾bstmct．HydroIogicalchracteris（icsatSolerGheier were studied by measurjngthe amount of  
runofr、Watertemperature，theconcentmtionsordissoIvedsubstatleeS and orsuspcndedsubstaTICe  
illCachoRiver，PatagolliaNorthemIeefield、CHILEduringtheperiodfronlDeeember17，1983to  
Janu訂y2，1984．   
Th¢Wholeobservationperiodcanbedividedintotwoperiods，thatis，alargerunOffperiodafter  

rainfhllandarainlessperiodduringwhichdiurnalvariationinrunoffwasobserved．   
Thewu（ertempera（uretendstohehiglliIltherormerperiodこIndlowinthelatterperiod，andseems  

to showdaily variation eorrespondiIlg tO thevariatiol－Oflhe runofr・Among thedjssoIved sl】b－  
staJleeS、（het：OnCentrationofsolubIe－SiOヱWaSIowinthefbrmerperiodaIldhighinthelatterperiod．  
Thesevariations ofrunOtr，Waler temperatureこ1nd dissolヽ・ed substanees ean be considered to be  
eausedfromthechangeofmixingratiobetwだnlheilmOllntOfdireetrunofrofmelトVmterfromthe  
glacierandtheamountofground・WaterOrdirectruno仔ofrain－Water．  
ItisindicatedthattherunOffofthegrourLd－WaterOrthedirectrunOぼofrain－Waterhasalargerole  

inlhehydrologicaleharacteristicsinthisgtacia【edregion・  

1．馳仕○血亡銭on   

Itis血por細IttO払owhydrologicaldl紺aCteristicsiェtemper乱tegねciers＄WhasPa也・  
gonian由∝iersⅥ「最chha閏乱Ch批皿n㍑王ationandabl裏io乳・技0騰Ⅶrti建r¢訂e食ws餌dies  
弧dreport＄敵omt壬ほViewpointoぎぬydrology（NÅRV鉱andENDO，19析；YAMADÅetal．，1984）．  
11さ、Jroloぎimlいt－1ei・＼一山iolli、、ヾreし・こL－－「止dい川ill（、肛血－Riヽe「TllI川illg什onlSolい－（；lこlぐiel－  
intbepeTiod触）mDe00血be∫17，1タ83toJanⅦa叩2，1984・  
Inthisreport，Wediscussthehydrologicalcharacteristic＄inthi＄daciatedregionbasedon  

t鮎】呼血olo衰滅d融aanddissoIYeds甘bstan00SObtaiれedinCachoRiYert  

ユ．ObserY8donsitesandIne仙ods  

SolerGlacierislocatedat46O54’S，73010’WintheeastsideofthePatagoniaNorthernIce一  
触Idand丘omit＄t8r】ninusCa血oRiⅦrr皿＄0瓜Wesetupawaterga喝eandobserved也e  
¢h弧geOfw孔t訂】evelor也eriverattheoもseⅣ融iく〉n由eHl（inFまg・1）aboⅥt2kmbelow  
tb¢termimlSOrSolerGlacier．A¢rOSS－SeCtionortl姐riverw猥meaSWedbyoもseⅣま‡唱t血e  
短i如oraねorseoYerthew離¢rⅥ7毎ncrossingt王始river．Thesw鮎eYdocities昭remea馳red  
bythe丑oatmethodatfivepointsacrosstheriverinthreetimeswithdi飴rentwaterlev¢ls・The  
resultswerecalibratedwithsur払cevelocityobtainedbycurrentmeter（electricgenerator  
t邦栂）離tb，ele魚sideor也eriver．   
Åtobservation感teH2，about500mbelowtheterminusofSolerGiacieralongtheriver，   
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Fig．1．ObservationsitesinSolerGlacierandCachoRiver．   

w如ersampli工場SWモreCa汀ido叫弧dⅥr扇ertemperat町eW舶meaSWedatthe＄ametiⅡlebya  
tbermometer．  

3．浪曲   

3．1．Hy血0logicdob報rY乱鰯㈹   
Theobtainedcross－SeCtionoftheriverisshowninFigure2．ToobtainaQ－flcurve，We  
usedcross－SeCtionandthevaluesofmeanvelocitywhichistheiurfacevelocitymultipledby  
thevalueofO．6toadjllSttheverticalprofi1eofflowvelocity（Fi＄・3）・Theamountofdis－  
chargeiscalcdatedbythechangeofwaterleveiatsiteHlonthebasisoftheQ－Ⅱcurve・   
ThevariationsintheriverdischargeatsiteHl，theprecipitationat＄iteBC，andwater  
temperatweatsite技2intheperiod鮎mDecemぬ17，1粥3toJaMⅣ2，19糾訂e＄ho耶I  
irlFigurcヰITh叩reCipil山i州；いit川Cis－hcthre亡houTミil、・erilさ川Llue・andalltheprecipilこL－  
tieul≠・aSinliquidphこl、CdLLriIlglh…bser、・こItionl、eriodl  
‡nFi夢Ⅳe4，Ⅴ¢C弧Se¢摘OtypeSOrYariations：0I18isintheperioda氏訂preCipit誠ion（ap－  
proximateiyたomDece血ber21to26）弧dtheotherisin血e騨riodofrainlessdays闊om  
Dece血ber28toJanuaryl）・‡ntheperiodofrainlessdays，thehighestvahesofdischargei？a  
dayoccurredatapproximately18h，andthelowestvalue＄ataPPrOXimately6hLT；thevarla－  
tionofdischargehasaclearperiodicalvariatjon・Thewatert¢mPeratureOfCachoRiverwas  
relativelyhighintheperioda魚errainfallandlowduringtherainlessdays・Inaddition，al－  
thoughthenumberofmeaguredsamplesissmal1，thevariationofwatertemperatllreShowed  
aninversebehaviortothevariationofdischargeontherainlessdays・Thewatertempera－  
twesat（〉9andlヱhve托最gbertぬnthose如1名and21b・   
Ttle“・alerSumP）cs、、・e一・亡L叩ti－1pl・e－eleanediliT－tiglltl－O］）・ビth）leTt亡ho†tlesandbroughtto  

t（yotot：lli、・erSit）li－1J岬皿仙川－1こtt）、亡S・ThedissoIvcdulli州”lllSO；1’ltHCO‥王‾・eations，  
NこL－．K－，Ca2・・，MgトandsL）1uhlc－SiO2WmmCaSurCdhylllenlelhodsussl10WninTabl亡l・   

WIDT＝（m）  
30   25   20  15  10  5   0  

嘗海．ヱ．Cm＄＄一紙tionorC鑑boRiⅦratSi紐Hl・   
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Fjg．3．Q－Hcurveobtainedbyacross－SeCtionareamethod．  
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Fig．4．Hさ・drogmphorCachoRi、Ltr・Thchea＼いl－1idぐしIrVeSho≠・SdisL：harぎC、OpenCirLt］eゝShowthe  
WatCrtemPeratureandthebargraph＄howstheaverag¢dprecipitation．  

T＆blel．Thechemiealsubstanccsandthemethodsofanalyses．  
Substance  Mrelhod  

口ames匹trOphotometlγ  
AtomicabsorpIionmcthod  
ColorimetricanaJysisbyn妃rCurythiocyanate  
Bromoc陀SOIpurpl¢alkalimetry  
Mumchromatemethod  
Colorimetricanalysisbymolybdenumye1low   

N8◆，K◆  
C乱宅◆，Mg望＋  
Cl‾  

HCOき‾  
SO㌔‾  
SolⅥbI¢－SiO望  
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Fig．5．Therelationbetweendischargeandtheconcentrationofsuspendedsediment．  

Concentration＄OfsuspendedsedimentsintheCachoRiverwere measuredbyfbllowlng  
metbds．1材atersanples耶re蝕eredwit血nilipore負Iters（poresizeorO，45匹血），t王妃nth8d野  
間i由tvおmeaSWed．   
Tく〉eXaminet壬建COn戯tiくnOrW裏erpeⅣ01ationoぎsⅦ亀ceiceonSolerGiacier，apⅦmpl喝  

testvasca汀iedo涙雨＄iteH3ぬ0Ⅵr乱inFignrel，bythreeもoringholesl紬cmindepthand  
18cmindiameter．   

3．ヱ．Co血Cemtra伽noIs階pemdds血蝕飴amddissoIYd馳bst孤独CeS   
TherelationofconcentrationofsuspendedsedimeIlt＄withdischargeshowninFigure5  

Canbeexpressedbyeq11ation（1）：  
Cぷ＝0．13e叩1  （l）  

VhereCゞis也econc孤trationormspended＄ediment（m感l）andeis也ediscbarge（m37sec）．  
，rhenumht：rOfsこIn叩伍Ⅷ＼山l（1LleTi、でtllisrelutioll“－こt13J．rlhe ma＼imlLmヽ・LLlucol’e（lllぐen一  
打山i川10rSu叩亡Il山tlヽ山i111いIt、、一山、＝≠H．bmぎIat15：0〔＝」一川11）どぐ川Ib甘ニュこいItlこItth山  
timetbedis血a瑠eW鵡糾．5m8′sec．   
AmongtIledissoiveds豆払tances，thevariationinsol仕ble－SiO2，Originatedbyt壬1eWater－  
rockinteraction，Showsadistinctivebehavior，therelativelowvaluesoccurredbefbreDe－  
Cember25，andhighvaluesoccurredafterDecember25．ThevariationofotherdissoIvedsub－  
StanCeSinFigure6donotshowguchdistinctivebehaviorassoluble－SiO2．   

3．3．PⅧmping暮est仙仙¢妙乱ぐier   
Afterboringontheglacier，liquidwaterpercolatedthro咄theglacierbodyand the  

W融eroozedo籠t録0Ⅱl地ewぬlorlbeboTモdhole，W如erleYelintbehole（18cnindianeter）  
was measured．The variationsin the waterheadinthe bored holes on Soler Glacier are  
SllO≠nin T＝iきurC7．「iguTC7（u）u11d（b）sllOWtllい●aTia・liいniJIWatL：r hcadilnCrboTjngto  
180cndeepandremoviIlgtheicecolⅦnn．  
Incase（a），Water王押eIincreased伊adudiy丘om180tolO2cmねdeptbinllbotlrS，andin  
CaSe（b），thoughthedepthoftheholewas180cm，thewaterintheicebodyruShedintothe  
holetoadepthofllOcm，andwaterlevelincreasedto23cmin6hoursandthenwentdown  
totheinitiallevela氏erllhours．Figure7（c）showsthevariationinwaterheadafterpumping  
O11tthewaterfromadepthof12cmtol13cmbelowtheglaciersurfacewithin6minutes．  
Thesedataalsowillbeu＄edtodeterminethevallleOfthecoe瓜cientofthepermeabilityof  
theglaciericelater．   
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Fig．6．Theva∫iatic・ninehemiealstlbstaneesandthehydrographofCaehoRiver．  
SolideirclesiJlthe軸uTeOfhydrographshowtheconcentrationofsuspendedsediment．   
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Fig．7．（a），O））：Thevariationofwatcrheadinthcboredholeonth¢glacier．  
（c）：Thevariationofwaterheadafterpumping．  

1．Coれetud叫grem虹ks   

Thevariationsinwatertemperattxreandtheconcentrationofdjssotvedsubstancescanbe  
COnSideredtobecausedbythechangeofthemixi11gratiobetweentheamountofthedirect  
runoffofmdt－Water丘omtheglacierandtheamollntOfthe訂Ound－WaterOrdirectrainp  
WaterrunOIT（I）t＼く、FRctuL197O）．Ttisindjcuted（huttheTunOfrofgrourLd－Waterandthe  
directrain・WiLterrunOfrhiiVelilTgCCOntributi（1］ltOthe h）・dTOlogicalellこITilCtCristicsiTlthi～  
癖aciated喝ion．   
Theestimationofthechangeofmixillgratio11Singthedataofdischarge，WatertemPera・  

tureandconcentrationofdissoIvedsubstanCeSwi11bedisc11SSedinaseparatePaPer．   
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