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Abstract  

The discharge of a smallstream from a glacier was observed on the south slope of the West Kunlun  
Mountains，Itdecreasedfrommorningto a触rr100n，andfina㍑ythestreamerldedneartbeobservations支te，  
foming a watertongue．1tslocation retreated upstream toward theend oftheday，COrreSpOnding w抽the  
subseqtlentdecreaseirldisc重Iarge．ThepeakrlユnOぎfwa§aとnight，andthetimelagwasverylarge払ア軌eshort  
distarKe between theglacier and theobservation site．Thelongtimeiagwasく：OnSidered mainly血e to the  
relativeimportanceofsl】bstlrねcewater封owfordischargeofgiacier王れeltwater．  

CampSi絶＄WereCi10Se‡1払rthe蔦rstalldse亡く）ndhalves  
Oftbeobservaとionperiod．  

Everylto2hours，meteOrOlogicalvariableswere  
Observedduring thedaytime，＄uCh as temperature，  
bt】mi繭y，W重nd speed，Wind direction，SOまar radia－  
とion，and cioud condition．ObservationsⅥ7ere nOt  
madeatnigbt．  

ぎigureユ S！10VS aまr temperatt汀e and humidity  
Variations，aS meaSurCd by a ventilated psychro－  
meter．The measurements were made aもan eleva－  
tionof51ユ2ma．s．重．beforeJuiy24，andat5ア90ma．  
S．i．sも即ぬg25Ju王y．1、begeneraldecreasingtrend  
Ofairtemperatureismair玉里yattribtltedtothedi胞ト  
encein ob＄erVation site e壬evatioll．SimuitalleOtlS  
measurementsof air temperature at different eleva－  
tionsindicatedt‡lattbelap悪rateⅥ㌢aSl．05qC／100m，  
a王mosもtbedryadiabaticr離e（F短．2）▲ ′rakinginto  
accountぬelapserateandtheelevation8ifferenceof  
thetⅥrOSites，theairとemperatureⅥ唱Srat主1erStable  
duringtheobservationperiod：仙3to150Cat5112m  
Or－8tolOOCat5790m．  

Rel離ive bⅥm主dity wasabout50to60％on t‡把  
average血ringthedaytimeinthefirs仁peri（〉れ This  
Valuei＄nOt Surprising，b11もtbe shortage oぎwater  
VapOrissi即主君ica王1t，takinginto account tbe rather  
highairtemperature，Thehumiditybecamelarger   

1．1ntroduction  

ManyglaciersaredevelopedintheKunlunMoun・  
taiTIS（ZhangandJiao，1987），Wbich，however，are  
SurrOurlded by vasも arid areas sucb as the  
T；lklamakan r）esel・t．Thビdisch；lr粁S fr川11th〔）Sビ  
glaciersirrigate，aS a major water source，ma‡1y  
OaSeS distribute（！around tわe southerTledge of tbe  
desert．Thecharacteristicsofthedischargefromthe  
mountaingiaciers，bence，areOfgreatimportarlCefor  
洩el主vesofthosepeopiewholiveinthedesert．  

ReconnaissanceinvestigationsⅥrere Carrie（まout  
Or重賞主aciersofthel野estKunlunMountainsbyaSino鵬  
Japanese joint partyinJuly，1985（ⅥrataTlabe arld  
Zhen臥1987）．The field study period was rather  
Short．butinf（一rmこ1tioll＼＼・；lSObtain正＝（1ra（・OnlPrehtIn・  
Sivejoint如ureexpedition．   
Thispaperpre艶ntSt壬IereSuほsofapre壬iminary  

Sもudyofthedischargeたomoneoftbeglaciersナand  
brieflydescribesitscharacteristicsinthedryarea．  

2．州eteor0logicalconditions  

Therecorlnaissancepartystayedintbemounta圭ns  
foraboutlOdays，fromJuly21to29，1985．Two  
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Fig．1．Airtemperaturearldrelativehumiditydtlringtheobservationperiod－Horizontaldashesshowtheminimumtemperature  
eacbnigbt．Theobservations主tee貰evationsⅥrere5122mforJ111y21to24，and5790mfor25to29，1985．  

StarldardTimebyabotlt2．5hours．   
It snowed twice during tbelO days，With total  

precipitationofmorethanlOmm．Tbisamountis  
largeincomparisonwiththeprecipitationrecordedat  
meteoro）ogicalstations near the mountains（Zhang  
andJiao，1987）．  
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3．Discharge  

DiscbargeobservationsⅥ7ereCarriedoutonJu王y  
23to240naSmailstreamrumingbytbefirstcamp－  
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Fig．2．TemperattlreS at different elevations．Thelinear  
ieastsquarefitgavetbe】apseratel．05ぶC／10（）m、   

atthesecondcampsite，Whereagiaciertく）ngueWaS  
VeryClose．  

Solarradiationwasverystronginthearea．It  
reachedlkW／m2，with no clouds，at arOund noon  
LocalMean Time，Whichlagged behind Chinese  

l ll ll ll I1  0  】  l l⊂SI  
HⅧ此†  IりUL†  

Fig、3．Timevariationofdiscbarge．Openandsoljdcircles  
ShowthedischargesatsiteAandBrespectively．Horizon・  
talbarindicatesthedischargeduringthenight estimated  
fromthelevelofsurfaceicefoundthefollowingmorning，   
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site．Tbestream，Witbaslopeofabo11tOt67degree  
く1，17％，WaSfromagiacierlocated4kmtlpStream  
fomtheobservationsite（siteA）．  

Figure3showsthetimevariation ofdischarge，  
WhichdecreasedgraduallyfromlOa．m．to2p．m．At  
about3p．m．，the stream wasdriedup，forming a  
WatertO11gtle SeVeralmetersupstreamfromobser＼Ⅵ－  
tion site A．The discharge was measured，there－  
fore，atanOthersite（siteB）100mupstreamfromthe  
previoussite．  

ThedischargeatsiteBalsodccreasedfrom4p．  
m．tolO p，m．Consequently，thelocation of the  
watertoⅥgueそt主1etermin11SOfthestream）retreated  
gradua11yasshownin Fig．4，althoughaslightadw  
vance wasobserved at about20minutesto6p．m．  

OnthemorningofJuly24，thestreamwasfrozen  
atitssurface，underwhichadischargeofabout20×  
10檜3m3s1wasobserved，Itwasnotcertainwhether  
tbeuppericestlrねcevastbemaximumwaterievelof  
thestreamduringthenight＿Itisconsidered，howev－  
er．the water must have been atleast at thelevel  
indicated by the surfaceice found the following  
moming．It wasestimated，hence，that the maxト  
mumdischargetookplaced11ringthenight，aIldwas  
at】east50×10‾きm3s】l．  
Withincreasingtemperaturearldsolarradiation，  

the surfaceice melted progressively，and the dis－  
chargeincreasedto28×10▼3m3s‾latlO a，m．，When  
mostofthesurfaceicedisappeared．Thetimevaria－  
tior10fdiscbarge，汰ereねre，eXbit〉itedtwopeaksin  
oneday：onedtlringthenightandtheotherinthe  
morning．The former represents the peak dis－  
charge，Sincethelatterismainlyduetotheeffectof  
iceformation／deterioration．  
Therateofmeltingatthesourceglacierwasnot  

measured．Tbemeteorologicaldata d11ringJuiy23  
indicated，however，thatthemeltingwouldhavebe  
mostpronouncedataroundnoonLMT，i．e．2to3p，  
m．CST．Thisimplies that the timelagin peak  
dischargewas10to15hours．Thisvalueismuch  
larger払an the normaltimelag of discharge（g．g．  
Nakawo g≠βg．，1976；Kobayashi，1981〉for the  
shortdistancebetweentheglacierandtheobserv∂tion  
Site（cα．4km）．  

Il ll  け   川  Il l0  11  11CS1  
11JuL－  

Fig＿1．RetreatofthewatpTtOngueinJul）T23l  
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Fig．5．Surfacef10W鮎xversus払earea oftbe stream   
kt㈹tbeobservatio！1Siteandtkstream短rminus．The  
linearleast明uarefiとtotbedatagaveaverticalwaterflow   
幻ux of58Ⅹ10－8ms」．   

evaporationfromthetopsurface and／orinfiltration  
intothegroundsoilthroughthebottomofthestream．  
Thewatertonglユe呈sねrmedwheretbeincomingsur－  
faceflowfluxequalsverticallossestowardtheatmoL  
Sphere／ground．Thetotalsurface flow at agiven  
placeofthestreamshouldbelost，therefore，OVerthe  
area of the stream from the observation site to its 
terminus．   
In Fig．5，tbe surface幻ow幻ux，meaSured at  

differentlocations and different times，is plotted  
againstthearea ofthestreambetweenthe observaL  
tion site and the terminus at corresponding times．  
Theyseemtoshowa positivecorrelationwitheach  
otber，The straightlinein the figureisもhelinear  
leasと鱒uarefittothedata．Iftherateofevapora－  
tionandinfiltrationisindependentoftimeandplace，  
theslopeofthelineglVeStherateofverticalmove－   

4．Discussion  

The presence of a water tongue implies that 
waterislostfromthestream，mOVingvertical）y，l．e．  
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alongthestream transversailybl丑▼also atthewater  
tonguetowarddownstream．  
Unfortlユnatelly，tbegroundwaterleveiwasnot  

measlユred around tbe stream．No quarltita扇ve dis－  
CuSSion，hence，Willbegivell血豆ber，bl‡tt壬1eObserva－  
とionindicated tbat t主IeSほbst汀ねce flov wasessential  
and significant for the mass balance of the river  
Va短㌻．1tis（：OrlSidered，therefore，theextraordinar－  
ilylongtimelagfoundinpeakdischargeiscausedby  
divergenceoftbewatertbroughtムeriverbed二  
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Fig，6．Comparisonoぎwatertem匹ratⅥreSintbeconta主n訂  
andofriverwater，  

mentofwater．Thevertica‖甑ⅩWaSthusestimated  
tobe58×10州＄ms¶‾i．  
AwaterMfiuedcontainerwasplaced（balfburied）  

Ontheground，aIldthechangeofitswaterlevelwas  
measured．The rate ofevaporation thus estimated  
WaSaboutO．4×10…6ms－1inaveragebetween11a．m．  
arldlOp．m．，Orabout15mm／day．Sincethewater  
temperatureinthecontainerwasalmostequaltothe  
riverwatertemperaturcdur’ingtheperiod（Fig．6），  
琉eevaporatiorlratefrom thestream alsolVOu重dbe  
Similar to these values．Shrestha eial．（1976）ob－  
SerVed an evaporationrate ofabout3．5mm／dayi‡l  
HiddenVa11ey，adryareaontbenort壬1ernSideof洩e  
Himalaya．Incomparison，theevaporationrateinthe  
Kun！unMourltainsissurprisinglylarge．  

The contribution of evaporation is about two 
Orders of magnitudeless tムan tbe totaまwaterio∬  
fromthestream．Itisconsidered，hence．thatmost  
Of the stlrface water flow ventinto tbe soiiunder－  
neath．The ground waterlevelisin theinfluent  
State，g．¢．払e waterlevelisbig壬1er at the stirface  
Stream than theground waterlevelin the adjacent  
SOiユ．The potentiaigradie†1t WOll王d exist not only  
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