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Abstract  

Dischargefromthe LirungGlacierpersewasestimatedfor6monthsfromMaytoOctoberin  
1996．Theglacierwasc（1VeredwiththickdebT’is．andthedireetmeasurementofthemeltrateatthe  
Stlrfaceisratherdifficuit．Thedischargewashenceestimatedbymeasuringthewaterflowofariver  
Out Oftheglacier，in which the waterbudget of a biglakelocated between the glacier and the  
Observationsite wastakeninto consideration．Thedischargeincreased abruptlyneartheend of  
June，and showed thelargest value during the mons00n SeaSOn，July to August．It decreased  
graduallytowardthepostmon＄00n＄eaSOn．Thedischargefromtheglacierandtheriverflowwas  
Simi1arinseasonalchange，buttheydifferedsignificantlyonadailybasis．  

1．lntroduction  

In NepalHimalayasmeltwater from glaciersis  
importantaswaterresol汀CeS．Itisnecessary，there－  
fore，tOeXaminetheamountofwaterfromanindivid－  
ualglacier．There aretwotypes ofglaciersin the  
Himalayas，：Oneis debrisfree glaciers（Cleantype  
glacier）andtheotherisdebriscoveredglaciers（Mor－  
ibayashi，1974）．Itisrelativelyeasyto measurethe  
rate of melting for the formerglacier，but forthe  
lattertype，thedirectmeasurementisusuallyhindered  
bythepresenceofsupraglacialdebris．1tisofuse，  
hlStead，tO meaSurethedischaT’gefromeaehglacier．  
Tbispaperpresentstbediscbargedata払rtbeLirung  
Glacier．oneofthedebriscoveredglaciers，ftJOmMay  
toOctober，1996．   

2．Topo即aPhicalfeatures  

The Lirung Glacierislocatedin Langtang  
Valley（860E，280N），60km north of Kathmandu，the  
CapitalcityofNepal．Fig．1showsthetopographical  
mapofthe Lirungbasin，for whicb the areais13．8  
km＝．The ablation areais mostly covered with the  
debris with the area of2．3km2．  

Theamou11tOfdisehar官eWaSmeaSuredatobser－  
Vation sitein Fig．1，elose to the glacier．The  
llleltwaterfromtJleglacierisonぐeCOlleetedinapond  
neartheterminus．andflowsoutthrougharivertothe  
Trisuliriver，Whichisthe only surface stream from  
thebasin．  

3．Runof†M¢a＄u帽ment  

The measurement was made by usiI唱a Water  
levelmeterMDM8C（CTl．ScienceCo．）witharesolu・  
tion oflcm wit．h anintervaloflhour．The water  
levelwas also manually measuredintermittently，  
r（）ughly16O times for the fullobservationl貯riod．  
ThecrosssectionoftheriverattheTneaSurementSite  
WaSmeaSlユredtwiceinMay28andNovember13，and  
nodiscerniblechangewasdetected．Themeanflow  
Velocitiesmeasuredasthe60％waterdepthvelocity  
WereObtainedby a Price－type Currentmeter（Sanei  
Co．），12timesinthewholeperiod．  
Thewaterlevel，however，WaStOOhighforabout  

twomonthsfromJunetoAugusttomeasurethemean  
Velocitywiththeabovemethod．Thesurfaceveloc－  
itywasmeasured，insteadofthemeanvelocity，Since  
alinearrelat壬0れWaSfoundbetweenthem：   
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Fig．1TopL）gTaPhicalmこIPOf Nepalalld the LirungBasin＿  
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WhereL．4t；istheaveragevelocifyforthewholeer（〕SS  
sectionandSVisthesurfacevelocity．Therelation  
betweentheaveragevelocityandthesurfaceveiocity  
isshowninFig2．Thedischargewascalctllatedfrom  
themeanvelocityandtheareaofthecrosssectionfor  
respectivewaterlevel．Therelationbetweenwater  
levelandtlledischargeisshowninFig．3．Regression  
analy＄isglVeS；  

¢ニ0．8008・ゑ2－0．0243・ゐ＋0．8914  （2）   

whereOisthedischargeinm3／SeCandhisthewater  
levelin cm．The sea＄Onalchangein the di＄Charge  
was．hence，Obtained fromtlleeOntintlOuSWateLrlevel  
databytbelユSeOfeq．（礼  

0    0、2   0．4   0．6   0．8   1  
SurfaceVe10City（m／SeC）  

Fig．2 Thereiat童0Ilbetw∝n也eaveragevelocitya‡ldぬe  
Suだaceveまoc汀y．   
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Fig．3 Stage－DiscbargecurveatLiru¶gglacieroutlet・  

4．Effect oIthe Pond  

Therunoffamount measured atthe observation  
siteisnotequaltotheamountofmeltwaterfromthe  
Lirung Giacieritself，Since the stored waterin the  
pondchangesdependingonthewaterIevellToestト  
rnate the amount of meltwater discharge from the 
g】aeier．volumeehange ofthepond hastobe taken  
intoconsideration．  

Thepondbasinwassurveyedusingalaserrange  
イinder from bench marks which set on the side  
moraine．Theobservationwascarriedoutduringthe  
pre－mOnSOOnSeaSOnWhenthewaterlevelissignifi－  
cantlylow．Fig．4showsthetopographicmapofthe  
pondwithacontourintervaloflOcmwherethelevel  
isdescribedreferringtothewaterlevelgiveninFig・  
2．The surface area varies as a function of water  
levelasshowninFig．5，WhichcoversthewateTlevel  
from7cm toIO7cm，the rangein the obseTrVation  
period．Thesurfaceareaofthepondis36847m2for  
lO5cm2642m2for7cminwaterlevel．Thevolume  
differencebetweenthetwois20556m3．  

Theprecipitationtothepondareaonlywouldbe  
hencenegligibleareaofthepondisonlyO・26％tothe  
whole basin area．Therefore，the amount of dis－  
chargefromtheglaciercanbecalculatedasfo1low；  

か＝5（エト△エ／Af＋¢  （3）  

where Dis the discharge from glacier．S（L）is the  
surfaceareaofthepondforthewaterlevelofL．△L  
iswaterlevelchangeinthetimeintervalofAf．andQ  
istheamountofrunoffwatermeasuredattheoutlet  
ofthepond．Thewaterlevelobservedattheobserva－   

Fig．4 Thetopographicmapofthepond・Theunitofthe   
contoursiscm．Theleve＝sdescribedreferringtothe   
waterleve‡givenir主Fig．2．andtberangeisbetween7   
cmanく】107cm．Tbegraymeshedareasareisletsw壬1en  
t壬1eWaterleve王islO7cm．  
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Fig．5 TberelationofwateT王eveiandsurfaceareaofthepond・   
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tionsite wasassumedtobethelevelofthepond．  
The discharge from theglacierwas thuscalcu－  

iatedwitheq．（3）andcompiledasthedailydata．The  
resultis shol＼・Ilin Fig．6and Tablel，Where the  
disc壬IargeamOuntisdi扇dedbytbeⅥも01ebasinarea，  
13．8km2togivethe runoff height．The compiled  
dailydatashowthatdifferencebetweenthedischarge  
Observed at払e outlet andぬe discbarge from tbe  
glacierissnlall．  

ThedischargefromtheLimngGlacierdramati－  
CallyincreasesinJune，reaChingthemaximuminthe  
monsoon season fromlateJuly to early August．It  
then gradually deぐreaSeS unti10ctober．The ten－  
dencyis compatiblewiththe previous observations  
（Yamada（7JtlZ”1984），（Fukushima（】J（7l”1987a），  
atthoughthe）・have not examined the effect of the  
pond（Fukushima etal”1987b）．  

Fig．7comparestheconverteddischargewiththe  
runoff without the modification by eq．（3），In the  
premonsoonseason（Fig．7a）they appeared thesame  
inposトmonsoonseason，ShowingadailycyclewitJla  
maximumin the evenlng and a minimumin the  
morning．Inthemonsoonseaso11．however．thetime  
lag ap匹ared between the two（Fig．7bl，Obser＼・ed  
runOff（SOlidline）waslargerthantheestimateddis－  
ehargefromtheglacier（dottedlinelwhenthe water  
levelwasdecreasing，andsmallerwiththeincreasing  
trend as the effect of the pond．The difference  
between the two would be compensated when the 
dailyamountiscalculated．Thiswouldprobablythe  
reasonwhyourdailydischargedatawascompatible  

TAblellTht）daill，mビItwater dischargビrate from LiTung   
如cier・（The meltwater discharge ratel払（mm／day）is  
Calculatedfromthebasinarea，A（km2）aIldtheamoulltOf   
me】抽ater，¢（m3day）as¢＝陥／Aノ・10‾き）  

Ma）・Jull  Jul A11g Sep Oct   
ー  4．68   － 20．36 20．08 （；．1．6   
－  4．49   －  23．18 19．37  6．11   
－  4．44   －  22．35 19．94  5．33   
仙  4．47   － 23，65 17．48  5．40   
－  4．64   －  23，20 16．62  7．58   
－  5．16 10，01 23，25 14．21 6．95   
－  4．50 15．19 25．67 16．62  9．09  
5．23  4．56 16．19 23．07 17▲34  7．87  
5．48  5，09 21－09 22．87 15．01  7．33  
6．78  6．37 23．14 21．81 15．21  6．12  
5，16  7．12 22．07 19．34 16．42  5．20  
5．88  7．65 20．33 19．58 16．58  5．03  
4，87  7．88 21．55 2臥08 12．87  5．3（〉  
4，89  8．39 20．76 23．37 11．20  5．01  
4．44  9．05 21．15 23，46  9，70  5．46  
5．43  9．16 23．49 19．81  7．73  7．35  
4．80 1仇14 25．24 23．06  臥03  6．70  
5．46 17．39 24．37 24．98  8．62  6．53  
5．87 18，35 25．18 18．79  9．64  6．49  
4．94 20．82 2（憂，49 17．41  9．18  9．机  
5．12 24．70 19．71 17．15  9．67  8．81  
5．18 24．11 23．24 15．86 10．04  7．5¢  
4．54 21．39 28，88 15．31 10．06  4．43  
5．34 24．06 26，92 15．30 1¢．03  4．54  
7．11 20．75 24．18 15．08 10．54  4．65  
8．79 22．20 21．55 14．27  9．73   －  
8．44 2ま．ユ6 23．07 14，39 12．47   鵬  
8．56 21．37 27．40 17．37 15．13   岬  
6．49   － 25．7（〉 16．34 
5．49   －  23．13 21．62  乱75  
4，85   －  23．55 18．47  
5．8 12．3  22．2  20．2 13．0   6．4  aVerage  

4  5  6  7  8  9  10  11  12  
lvlonth 

F短，6 ThevariationofthedailymeltwaterdischargeratefromLirungGlacier．（The   
me】twaterd皇紀ba曙erate，‘a（mm／day）isca王culatedfromtbebasirlarea，A（km2き   
a11dtheamoⅥntOfmeltvateris，Q（mさ／day）asQr（Q／A）・王0叩き）   
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Fig．7 Thedailyfluctuationsoftherunoffamot［ntmeaSuredattheoutletofthepond  
andthecalculateddischargefromtheGlacierinJune（a）andJuly（b）forthree  
days．  

Withthe previousresultsin which no attention was References  
drawnfortheabundanceofthepond．Whenanaly2：・  
ingthedailyvariation，however，theeffectofthepond  
has to be takeninto consideration．  
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