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Abstract  

Fiveyears’ma＄Sbalancc monitoring and two years’monitoring ofclimatic conditions were  
performedandintensiveglaciologicalstudieswerecarriedoutinsummer，19930nXiaoDongkemadi  
Glacier，TanggulaMountains．Duringtheintensiveobservationperiod，internalaccumulationand  
albedo wbichiargely controlma＄Sba王ance of the glacier were stlユdieむIn1993，major meiting  
OCCurTedwithinlmonthfr（一mlateJし巾・tO111idAしIguSt．LargeseasonaiamplitしIdeofairtemperaturp  
andstrongincomlngSOlarradiationcauseconsiderable主ntemalaccumtllation；Superimposedicewas  
formedinthemajormeltingperiod．Ratherstrongwindandaridsurfaceenvironmentinthedry  
SeaSOnOn洩ep王ateaucarryaeolねnmateriaisontotbeglacier，ねrmadistinctdirt王ayerandin幻uence  
thealbedo．Averageannu三Ilnetaeぐumulationfr（1m1990to1992isestimat亡・dtobeabt）utl川≠＝11min  
thea亡CUnlulation area ollttleglacier．  

1．lntroduction  

Glaciers piayanimportant ro王ein hydrological  
CyCleorltbeTibetaTiPlateau，andattentionisbeing  
paidto洩erecentvariationsofglaciersontbeTibetan  
Platea11during on－gOing ciimatic change．CREQ  
（Cryosphere Research onQingzang Piateau）Projeet  
aimedtoinvestigate払ebydroiogicaまcycleinw玩ch  
the cryosphere pl；lrS a dominant r（一1e（Agビtail（LI［‥  
199祖 G王aciologicaiⅥrOrksareimportarltわrCREQ  
info1lowingpoints；   

l）AconsiderableamourltOfsolidwaterisstored  
intheglaciers．  

2）The annuaIbydrologicalcycleis greatly  
affectedbygiacierablation（Obtag≠αgリ1994）．  

3）T主Ie Variation of tbe hydroiog主calcycieis  
memorizedin tbe glaciers as variations of strata，  
isotopesanddust．  

Tbe Tanggu王a Moun紬ins are 王ocatedin tbe  
111iddle part of the Plateau．We have carried out  
glaciologicalobservationssince19890nぬeglaciersin  
DongkemadiValley王ocatedinthem主ddlepartofthe  
mountainrange（Fig，1），Twoglaciers，Da（large）and   

Ⅹiao（small）DongkemadiGlaciers，eXistirlthevalley．  
Ourglaciologicalstudiessince1989havebeencarried  
Outmain壬yontheXまaoDongkemadiGlacierbecause  
Ofits eas）・aCCeSSibility（Ageta LTL（lI．．1991）．Auto－  
maticsnowdep払gaugesandanÅanderaaÅutomatic  
MeteorologicalStationweresetat56DOmaroundthe  
equilibriumli11ealtitude（ELA）oftheglacierin May  
1989and September1991respectiveiy．In1993，a  
GiacierCampそGC）wasinsta壬1edonMay21neartbe  
Sidemorai‡leO着払eglacierandwestartedintensive  
field studies until、themiddle of September．The  
purposeofthisreportistogiveanoutlineandprelimi－  
nary results of theintensive glaeiologicalstudyin  
1993．   
Glaciersin tbe Tanggula MtsりirlCiud主ng tbe  

DongkemadiglaciL）rS．aT・e ⊂lassified as c〔lntint汁1tal  
抒pe（Cb主neseÅcademyofSciences，1986；Dinggg戌£，  
1992），locatedinadryandcoldenvironment；theice  
temperatureislow．Besidescontinuousmassbalance  
ObserYations，Our Study focused on characteristic  
processesocclユrringincontinentaitypeglaciers．Orle  
Of themisinternalaccumulation caused by strong  
SOlarradiationduetotheratherlowlatitude（33やN）   
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2．Observationitems，Sitesand methods  

Observationitems，Sites，periodsandintervalsare  
SummarizedinTablel．Figure2showsthetopogra－  
phyoftheXiaoDongkemadiGlacierandlocationsof  
theobservationinstruments．Thismapisbasedona  
SurVeybyusing alaserrangefinder anda theodolite  
（WildT1600）onJunelland12，1993．  
Automaticsnowdepthgauges，Whichrecordthe  

glaciersurfacelevelusingphotodiodesensors（Kadec  
Snow）orglass－fibresensors（Aburakawasnowdepth  
recorder）weresetat3altitudes（5700，5600and5500m  
a．s．1．）corresponding to the accumulation area，ELA  
andablationarearespectively．Theautomaticmea－  
SurementSWerereplacedbymanualrecordingincases  
of instrument trOuble．Pits down to theinterface  
between snow and superimposedice were dug at3  
altitudes（5600m，5650mand5700m）ataboutlO－day  
intervals．Stratigraphy，density，grainsize，tempera－  
ture andliquid water content were observedinthe  
pits．LiquidwatercontentwasmeasuredbyDenoth  
dielectricmeter（Denoth，1990）．  
An Aanderaa automatic meteorological station 

（AMS）has been working since September，1991  
aroundtheELAoftheglacier（5600m）．Airtempera－  Fig．1．LocationmaparoundDongkemadiglaciers．Shaded  

areaareglaciers，and 7Ⅹ’and’D’denoteXiaoandDa  
DongkemadiGlaciers respectively．Contourinterval  
islOO m．  

andlarge seasonalamplitude of temperature．Coo－  
1inglnWinterisstrongenoughtolowertheicebody  
temperaturewellbelowOOC．Thenegativetempera－  
ture memorizedin theice body causes percolated  
watertorefreezeinthenextsummer．Wealsostud－  
iedtheeffectofimpuritiesonalbedo，Whichisexpect－  
edtobestrong，becauseasemi－desertareaexistson  
the western part of the Plateau．Hence，the objec－  
tives of theintensive glaciologicalworksin CREQ  
1993were to：   

1）monitorthe massbalance and climatological  
elementscontinuouslyaroundELA．  

2）clarify the amount ofinternalaccumulation  
forming superimposed ice and climatic condition 
which controIsinternalaccumulation．  

3）monitorthevariationofalbedoandinvestigate  
Characteristicsofimpurities．  

4）collectseveralyears’snowandicesamplesfor  
measurlng Variation of stableisotope and dust con－  
tents，andestimatingannualaccumulation．  

Fig．2．Location map of stakes（open square）and auto，   
maticsnowdepthgauges（solidsquare）onXiaoDong－  
kemadiGlacier．GCdenotesGlacierCamp．   
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Tal）1el．ObservationeミementsonXiaoDongkeI罰adiGla（：ier  
（IOP：intensiveobscrvationperiodfromMaytoSeptember，1993），  

Sites（altitudes）  Period  Intervai  
St＋2（55軸画  
St3く5600mき  
St9（5700m）  
5600m  

‡OP  
1989，May－  1 hour 
lOI－  

Slユrfaceユevel  

Met鱒頑感頭適emer鵬  
Air temperature 
Relative humidity 
Wind velocity 
Ⅵニーind dire（、tion  
GIob；11radiation（upanddo≠n）  
A7lradiatiいIllupandd（一Ⅵn）  
Aibedo   

Spectrat albedo 

1991，Sep．叫  1 hour 
ユO min．in王OP  

1！柑l，（kt＿  
TOP  
‡0㌘  
1992，Oct．－  
IOP  

（asabove）  
3（〉mi王1．  
OCCaSiorla王iy  
aboutlOday＄  
aboutlOdays  

560軌n  
55〔）（1111．57〔昭一ll  
several sites 
5680m，5600m，55（〉Om  
5700m，5650m，5600m  

王cetemperatt打e  
Snowpitstudies  
Stratigraphy  
density  
grain size 
軸uidwaterconとent  
Sampling  
Percolated water amotmt  5700m  

57¢Om，5650m  
GC（5500m）  

abol丑10days  
n11Ce  
twice  

（Ⅵ▼itIli11ter111i∬i川1）   

声mco血唱  
Precipitaとion  
amount  
Sampling  

ture．relativehunlidity．Ⅵ▼ind velocitY．Winddirection．  
ShortwaveI■adiatiし）ll（upl＼・ard and downward）こInd a11  
…WaVeradiation（upwardand doⅥ7nWard）bavebeen  
monitored atトhourintervalssince1991andlO－min－  
uteintervalsdtlringtheintensiveobservationperiod．  
Pre（：ipitatio‡1WaS reCOrded tⅥ7ice a day at Glacier  
Camp（GC：55OOm）b17mPaSuringtheal11Ou11tOfl＼▼；1ter  
inabueket（し丁ビ110lイ（1／．．199iI）andsamplesforstabJe  
isoもOpeStudyveretakensimu旺aneously．   

Ice temperature was monitored at 3 altitudes  
（568（）m，5608mand5500m）usingもber王nistorsaも2，4，  
8and16mindepth．TheywereinstaliedinOctober，  
1992．Automaticrecordingstartedfromthetimeof  
installation，buttheautomaticr・eCOrderdidnotwork  
WellafterJanuary1993．Manualmeasurements of  
thernlistorrビSistanrewerecarriedl）utaboute＼でr）▼1O  
ぬysduri喝ぬeirはensiveob紀rVationperiod．  
Albedo on蝕e giacier was monitored at two  

aItitudtさS（570Ot11and550（）m＝nadditionloAMS156OO  
n11usi11g亡Llupled p）－ranOmeterS．From thtゝP11d of  
MaytotbemiddleofSeptember，albedosat3aitit11des  
WeremeaSuredsimuitaneously，Whilethereweresev－  
eralinterruptionsoftensofdays．Spectralalbedosof  
SnOⅥrandiceⅥreremeaSuredoccasiorla重王yatseveral  

altitudes．A’Perso11alSpeぐtrOmeter汀（Analytical  
SpectralDevices‡nc，）waslユSedformeasur呈ngspectrai  
albedofrom380nmtol（き80nmatl．4nmintervalsin  
WaVe小Hlength．Measurements were carried out by  
COmpanngreflectedlightintensityfromglaciersur－  
faceswit重Ithatfroma certified reflectance standard  
Which has11earl）；lln恒T；llbedo acros＄ theseⅥ＝aVe－  
lengt王IS．  
SampleLS Of snowimdiee werビtaken；1t SeVeral  

altitudestoanalyzethestabieoxygenisotopeconとent  
（61さO）and dust contellt．SanlPle・S Were dividedi【1tO  
pieces oflO cm eachin depth and melted at GC．  
Stableisotope content and dust content were mea喩  
Suredbyamassspectrometer（MAT250）andaCoulter  
COlユnter（CoulterMultisizerII），reSpeCtively．Samples  
Ofdirtla）TerSandsurfacedirtatse＼でral；lltit11des＼＼丁ビre  
used for studyinginlpuritiesineltldi帽 dllSt and  
biomass．  

3．Results  

a）Massbai乱nCeandinternaiaccumu王ation  
Figure3showstbevariation ofstlrface主eveiat  

56州 m a．s．1，（around El＿A）川1Xiao Dし1ngkemadi   
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Fig．3．Variationofsurfacelevelat5600ma鼠l．onXiaoDongkemadiGlacierfrom  
May1989toAugust1993．Thelevelsoftheinterfaceofsnowandsuperimposed  
ice are shownwith solid triangles．（solid circle：Surfacelevelmeasured by  
manualobservation，dashedline：theendofAtlguSt）  

G王acier during tile5years since May，1989，The  
variation of surfacelevelin winteris rather smal1  
COmparedwith thatin summer，eXCept for a few  
OCCaSionalincreases．Large net accumulation usu－  
allyoccurredinJuneandinSeptember，largeablation  
took t）1こICビinJul）T and AtlgtlSt．From theL こInnual  
VariationofthesurfaceleveiinFig．3，glaciermassis  
considered to have reached a minimum at the end of  
Augustin each annualcycle．Consequently，the  
measurementyearofglaciermassbalanceinthisarea  
isdefinedfromthebeginningofSeptembertotheend  
OfÅugust．Duri王1g tbese4measurement years，tbe  
massbalanceat5600mwaspositivein1989／90，1991／  
92and1992／93，butlargclynegativein1990／91．  

Figure4shows the variation of surfacelevel  
dtlringthe1992／93measurementyear and theinter・  
faceleveibetweensI10Wandsuperimposedicedurir王g  
theintensiveobservationperiodin1993．Automatic  
recording wasinterrupted due to severaltroubles  
includingdamagecausedbyelectricshockbythunder  
frequently occurringin summer．The snow surface  
levelclearly started toincreasefrom May untilthe  
end of June corresponding to the beginning of the 
monsoonseason．Especially，inthelatterpartofJune，  
alargeamountofsnowfa1loccurredandsurfacelevel  

increased．Apparentdecrease ofsurfaceleveltook  
placefromlateJulyandcontinueduntilmid－Au即St，  
lastedforonemonthonly．Thesnowlevelincreased  
34cmfromSeptember1992toSeptember1993．Both  
SpeCificma岱balarlCeat5600ma．sエandtotaimass  
ba王a王1Ce Of tbe glacier were positivein tbe1992／93  
rneasurementyear（ぬandYao，1994）．  

Thevariationofinterfacelevelbetweensnowand  
Superimposedice was monitoredin pits dug about  
everylOdaysduringthesummer，1993andisexpres－  
Sedbysolidtrianglesandhorizontalbarsin Figs．3  
and4，reSpeCtively．Invinter，tbereisno apparent  
Changeinthelevel．Althoughaslightincreaseofice  
levelcanbe found fromthe end of May，it remains  
Stationary unti11ateJuly．It shows remarkable  
increasewithinlmonth fromlateJuly to August，  
COrreSpO‡ldingto汰erapiddecrea父Ofsurfacelevel．  

Figures5and6show stratigraphy，density and  
SnOWtemperatureinfirnobservedat5700mand5600  
matthebeginningandendoftheintensiveobserva・  
tionperiod．Thesnow－iceinterfaceexistsatrather  
Sha1lowdepth（at132cmand177cmfromthesurface  
inMayaridSeptember，reSpeCtiveiy）even主n汰eupper  
part oftbe glacier（5700m）．Firntemperature was  
belowOOCatbothaltitudesinMayandbecamezero   
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Fig．4．SameasFig・3duringtheperiodfromSeptember1992toAugust1993・  

TemtUre  
O．2  0．4  －4  －2  0  

Fig，6．SameasFig．5at5600ma・S・1・  

in1ateJune，andmeltingcontinueduntilmid－August  
independent of altitude．Before melting occurs，a  
distinctdepthhoarlayerwhichhaslargegrainsize（3  
mm－4mmindiameter）developedforseveraltensof  
centimetersinthickness，Oncemeltingstarted，depth  
hoarmetamorphosedintogranularsnow．Snowden－  
sityincreasedwithdepthfromaboutO．2gcmL3inthe  
shallow part to about O．5gcm．3in the deeper part・  
Volumetricliquid water contentin the firn ranged  
from3to5％duringthemeltingperiod．   

Figure7showstheseasonalvariationofpercolatT  
ing water flux at twoaltitudes．Percolating water  
wasmeasuredabouteveryweekat2altitudes（5700m  
and5600m）forestimatingthewatersupplytomake   

95  107  

120  

182  

Fig，5．Strata，prOfilesofdensityandtemperatureat5700   
ma，S．l．onXiaoDongkemadiGlacierinMayandSep－  
tember，1993．  
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Fig．7．Variationsofamountofpercolatedwaterobserved  
at5600mand5700m，Observed at Xiao Dongkemadi  
G‡acierfromMaytoSeptember，1993．  

Superimposedice．The amount of melt water was  
measuredbyweighingbottlessetfromlOcmto20cm  
below the snow surface in a manner similar to that 
tlSed by Ageta et al．（1989）．The amountincreased  
drasticaliyinlateJulycorrespondingtothebeginning  
ofdecreaseofsllrfacelevelandincreaseofsnovF－ice  
interface as shownin Fig．4．The totalamount of  
percolatingwatermeasuredat5700m（149mm）isless  
thanhalfofthatat5600m（408mm）．   

b〉‡cさtemperature  
Figure8sboⅥ7Stheenglacialtemperatureprofile  

from October，1992to September，1993recorded at  
5600m（around ELA）．This glacieris classified as  
Sub－pOlartype，meanlngthattheannualmeantemper－  
atureoftheicebodyisbelowODC．Theicetempera－  
tllreprOfileinJanuarysbowsre‡narkabiecooiingrlear  
the surface．In May，While surface temperattlre  
increases，thedeeperpartoftheicebodyfrom2mto  
lOmiscooledbyheatconductiontothechilledlayer．  
DuringthesummeruntilSeptember，icetemperature  
gradtla11yincreases，prObably due tolatent heat  
released at tbe snow榊主ceinterfacel〇y refreezing of  
perco王atedwater．   

C）ClimatologicalconditionsaroundELA  
Figure9shows2years’variationofdailymean  

temperature，reiativebumidity，Vindspeeda‡1dglobal  
radiation recordeく箋 at 5600m（around EI．A）育om  
September1991toSeptember1993．Thetemperature  
haslargeseasonalamplitudeexceeding20¢Candrises  
above O qC during one month around August．The  
largeseasonalamplitudeofairtemperatureformsa  
Sub－pOiartypegiacier．Averagevi一重dspeeddllringthe  
2years主sabotlt4ms‾1；OCCaSionalhighwindspeed  
exceedinglOms1canbeseenfromwintertospring．  

Fig．8．Seasonalvariation ofice temperature of Xiao  
DongkemadiGlacierat5600ma，S．l．fromOctober19g2  
toSeptember1993．  

Relativehumidityrangesfrom60％to90％，Showing  
Slightincreaseinthemonsoonsea＄On．Variation of  
globalradiationismainlyaffectedbythesolarzenith  
a喝ieandclot量ds，LoⅥ7C王oudamountarldiowsolar  
Zerlitba‡lgleinÅpril，Maぅ7andJunecalユSethestron－  
gest downward radiation on the glacier．Averaged  
energyfluxfromJunetoAugustis280Wm▲2andl，2  
times that measured at Glacier No．1in the Tiaw”n  
Shan（Ohmuraetal．，1990）andaboutl．5timesofthat  
Observed ongiaciersin Nepal壬iimaiayas（Ohata gg  
α乙，1978；KoilSbimaぞ≠戎£，1993）．Shortwaveradia－  
tionisanimportantfactorforcontrollingmassbal・  
ancesoftheseglaciersintheAsianhigh1ands．The  
largeamountofmeltingintheaccumulationareaon  
theXiaoDongkemadiGlacier（Fig，7）andtheresulted  
large amo11王1t Ofinternalacc11mulation areiargely  
COntrOl王edbytbestrongsbortwaveradiation．   
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Fig．9．Climatic condition at5600mon Xiao DongkemadiGlacierfromSeptember   
1991toSeptember1993．Eleven－dayrunningmeansofcachelementareexpressed  
by thickline＄．a）Air temperature，b）Relative humidity，C）Wind speed，d）  
Downwardshortwaveradiation（radiationatthetopoftheatmosphereisalso  
Shown．）．  

dust and surface melting（exposure oficelayer）in  
Sprlllg・  

Thereisaremarkablediffereneebetweenst対etra  
ofnevsnowandagedsnowassbowninFig．12．Tbe  
dataweretakenonasunnydaywhenfreshsnowfell  
thepreviousnightandmeltedaway，andagedsnow  
appeared during the daytime．Aged snow shows  
loweralbedothannewsnowintwo spectralranges，  
Shorterthan600nmandlongerthan900nminwave・  
1ength．Thedecreaseatshortandlongwavelengths  
shows the effect of dust on snow and the effect of  
increasedgrainsize（Wallen，1982）．Thealbedospec－  
trumon theiceaisosboⅥrSthedecrease of albedo at  
Shorterthan6OOnmw；lVビIengthand pr（一bablyshows  
theeffect ofdust．  

e）Stratigraphy，andoxygenisotopeanddustcontents  
Figure13shows visualstratigraphy and corre－  

SpOndingstableoxygenisotopecontentsof5msam・   

d）Albedo  
FigurelOshowsthefluctuationof5－dayaveraged  

all｝Pdoatthreealtitudes．Albedointhビablatio11area  
（5500m）waslesstban50％fromt‡leendofJ111ytothe  
endofAugust，COrreSpOndingtotheablationseason  
Whenbareicewasexposed．Inthemeltingperiod，a  
dropofaboutlO％canbeseenalsoat5600m；Short  
－termfluctuationwith aboutlONdayintervalcanbe  
＄een beforeJuly．Similar short term fluctuation  
between70and80％inalbedoisnoticedevenat5700  
m beforeJuly．Increase of albedo corresponds to  
＄eVeralsignificantsnowfallevents；thisfluctuationis  
at汀ibuted to masking of the aged snov surface by  
fresbsnoⅦ．  
Alonger daねrecord，Since September1991，is  

availableat5608m（aroundELA）assbowninFig，11．  
Remarkable albedo reduction occured in March and 
Aprilinboth1992and1993．Thisisprobablydueto  
dust deposition on the surface，COnCentration of the  
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DongkemadiGlaciermeasuredaと5688monAugust3（snow）and5500monJune   
12（iceラ，1993．  
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Fig，13．Strataandstableoxygen主sotopecontentin5msampiestakenat57（）Omくie食）  
and565（）m（rig瑚onXiaoDo三唱kemadiG王acieronAu酢ユSt6andJuly20i111993，  
respectively．Dotsanddashedlinesinstratadenotedistinctdirtlayersandthe   
interface bctween snow andice，reSpeCtively．Annualnet accumulation（mm  
Water）ineachyearandateachaltitudeareshowninparentheses．  
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ples taken at5650m a‡1d5700m．Åsnow－Stlper－  
imposediceinterfaceexistsatabotltlmdepth，Vith  
COntinuousglaciericebe王ow．Distinctdirtlayersare  
agoodindicator ofannualaccumulation，because a  
dirtiayeris ge王1erally formedin tbe dry seaso王l．  
Åccordi王噂tO Visualinterpretation of distinct dirt  
layers，aTlntlalnetaccum111ationsineacbbalanceyear  
were obtained．Meanannualnetaccumulationfor3  
years（1989／90M1991／92）is estimated to have been  
990mm and670mm water at5700m and5650m，  
respectively．Annualnetaccumulationin1990／91is  
estimatedtohavebeenlessthanthatinanormalyear  
and corresponds to the surfacelevellowering mea－  
Suredat5600masshowninFig．3．  

Profiles ofstable oxygenisotope contentin the  
5m samples taken at5650m and5700m are also  
Shown．Thevariationhasaclearseasonalsignalin  
theshallowpart（1992and1993），Whilethereisconsid－  
erable percolation of water，aS Shownin Fig．7，  
Minimum stable isotope concentration tends to be 
foundinthedeeperpartofdistinctdirtlayers．Pro－  
files older than1991seem to be highly disturbed，  
probablyduetolargeinfiltrationin1991，becausethe  
massba‡anceirl1990／91Ⅵ7aSnegativeassboⅥFninF短  
3．Numbers and sizes ofinsolubie particiesin tbe  
SampleswerecountedbyCoultercounter．Thetotai  
dustcoIltentSilltbe5msampiesareie∬tbanlppmw  
andcoIISistofmainlysmallparticleslessthanヰjLmin  
diameter．MoretbanlOtimestbeconcentration，and  
particleslargerthan4jlmindiameter，arelikelytobe  
foundinthevisuallyidentifiabledirtlayers．   

4．Summaryandfutureresearch  

Five years’surfaceleveland two years’  
climatological elements around ELA have been 
monitored on Xiao DongkemadiGlacier，Tanggula  
MtsリTibetanPlateau．Duringtheintensiveobserva－  
tionperiodofCREQfromMaytoSeptember，1993，We  
Carried out process＄tudies ofinternalaccumulation  
andalbedo，Whichareconsideredtobeimportantfor  
understandingtheglaciermassbalance．5msamples  
of snow andice were takenin order to estimate  
annuaInetaccumulationduringthefiveyearsandthe  
SeaSOnalcyclesofstableoxygenisotopecontentand  
dustcontent．  

Theprincipalresuユtsaretbefoilowii唱：   
1〉Inthemeasurementyear1992－93，tbatwasa  

positivemassbalarlCeyearOntわeglacier（PuandYa（），  
1994），majormeltingstarted鉦omlateJuiy，1993，and  

lastedforonemonth・Durirlgthe4yearsfrom1989，  
1；lrgenegativeantlualbalancewasobservedin1990，！  
91，   

：）Measurements of theinterface between snow  
andsuperimposedjce．icetemperaturea11dpercolating  
Water幻uxwerecarriedouttostudyinternalaccumu－  
1ation、The reslllt shows t．h；1tinter11alaccumtllation  
Oet：urSinthemeltingperiodfromtllemiddleofJuly  
andtheamountisconsiderableforassessinggiacier  
massbalanceandrunofffromtheglacier．  

3）Incoming short wave globalradiation onthe  
glacieris fairylarge，and albedo on theglacieris  
apparently affected byimpurities（dust）．The heat  
balanceontheglaciersurfaccislargelydeterminedby  
theradiationbudget．  

4）Annualnetaccumulationontheupperpartof  
theglacierisestimatedtobeslightlylessthanlOOO  
mm from the results of5m corlng．Dust content  
preservesthecharacteri＄ticseasonalcycle，Whilesta－  
bleisotope contentis partly affected by percolated  
Water．  
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