
l．Introduction  

ThekingdomofNepalhasanarea of147，000km2andstretchesfromtheTeraiinthesouth  

WithelevationaroundlOOmtotheGreatHimalayainthenorthwithelevationexceeding8，000m  

a．s．1．．Thiscontrastinelevationoccurswithinawidthofaround200km．Precipitationisconcen・  

tratedinarelativelyshortperiodofapproximatelythreemonthsinthemonsoonseasonfrommid  

－JunetomidrSeptember．The70to85％ofannualprecipitation，Whichisestimatedataboutl，400  

mmoverNepal，OCCurSinthisseason．Theconsiderablysteeptopographicalcondition，thesharp  

COnCentrationofprecipitationandwelldevelopedglacierizedareasarepeculiarnaturalcharacteris・  

ticsofNepal．Thesenaturalconditionsleadto almostallkindsofnaturalhazardsderivedfrom  

mass movement，SuCh as snow／rock avalanches andlandslides，debris flows，mud flows and  

COllapses on the steep mountain slopes．Floods as wellas erosion and sedimentationin river  

Channelsoccurespeciallyinthemonsoonseason．Thenaturaldisastersfromthemassmovement  

hasbeenquitenaturalinthelevelingprocessesofhighmountainsowlngtOWeathering．  

TheGreat Himalayaprovidesasub－pOlarclimateandanappropriateconditionfor a stable  

existenceofcryospherecoveredbysnowandglaciers．Snowisbroughtintheareasabove3，000m  

inwinterandabove6，000meveninsummermonsoonseason：glaciersdevelopintheareasabove  

4，000m．Someoftheseglaciershaveglacierlakes．Theformationofsuchlakesseemstohavebeen  

acceleratedin recent times．Many glacierlakes were born during thelast half centuryin the  

Himalaya．Therecentformationofglacierlakesisbelievedto bevisualevidence ofthe Global  

晰∽扇喝．  

Almost allof theglacierlakesin the NepalHimalaya are formed on theglacier terminus  

dammed by a moraine．The moraine－damis not consolidated wellenoughto become a stable  

StruCture．Aslightdisturbancecanbreakthebalanceofthestructure．Itresultsinanabruptrelease  

Of a great amount of water and generates a tremendous flood．Serious damages are caused to  

infrastructure，tO theinhabitants and also eco－SyStem and environment along the flood path  

downstreaminthe Himalayan regions．This phenomenonis called Glacier Lake Outburst Flood  

（GLOFinshort）．GLOFexplicitlyappearedinNepalonlythreedecadesago．TheGLOFshappened  

notonlyinNepalbutalsoinBhutan，India，PakistanandTibet．TheGLOFphenomenaarequite  

COmmOnphenomenaintheglacierizedareasofAsianhighmountainregions．  

Largeareaofthecryosphereandrichprecipitationprovideabundantwaterresourcesinthe  

COuntry．Inadditiontohavingabundantrainwater，Nepalpossessessubstantialreservoirofwater  

StOredintheformofsnowandglaciers．ThemainwaterdischargesystemssuchasSaptaKosi，  

Narayani，Karnaliand Mahakali（see thick dottedlinesin Fig．3）originate from the Great  

Himalayaandarefedbymeltwaterfromsnowandglacierice．Whileliquidprecipitation（rain）is  

directlydischargedthroughriverchannelsinarelativelyshortperiod，SOlidprecipitation（snow）is  

firstaccumulatedonthegroundand／oronglaciersandmeltsgradually．Themeltwaterfromsnow  

andicecontributessignificantlytothesustainedbaseflowinthedryseason．Thisflowisimportant  

forplannlng andmanagement forthe utilization ofwater resources．Therivershavingsustained  

flowprovidepromisingpotentialfortheirutilizationforhydropowergeneration，irrigation，industry  
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TheGlacierLakeanditsOutburst FloodintheNepalHimalaya  

aswellasdrinking．  

This abundant watermassprovidesrichhydropower potentialin the country．There are no  

Othervaluableenergyresourcessuchascoal，PetrOleumornaturalgases．The annualamount of  

dischargethrough allriver channelsisestimated at approximately200billionm3．Itisestimated  

that42，133MWofhydropowerenergycouldbedevelopedcommerciallyandtechnologicallyfrom  

thetheoreticalhydropowerpotentialof83，000MW．Theamountalreadydevelopedisonly254MW  

（WECSReport，1994）．  

As the development ofwater resourceshas been gradually expanding up to the Himalayan  

regions，NepalhasencounteredseveredisasterscausedbyGLOF．Onlyadecadeago，WhenaGLOF  

OCCurred at Dig Tsho glacierlake on4August，1985in the Khumbu reglOn Of East Nepal，the  

destructiveGLOFimpactwasfirstrecognizedbytheconcernedofficials，engineersandplannersof  

HisMajesty’sGovernmentofNepal．Nowitisknownthatthemostcarefulattentionshouldbepaid  

tocontrolthishazardtothedevelopmentofwaterresourcesinthevicinityofglacierizedareasin  

the Himalaya．  

TopreventortomitigateGLOFdisasters，Onehastoobtainenoughinformationandknowledge  

Ontheglacierlakeitselfaswellasthebackgroundofitsformationprocessandmechanism．Very  

littleis，however，known on this phenomenain the Himalaya．This publication aims to present  

knowledgeandsituationsofglacierlakesandGLOFintheNepalHimalaya．Descriptionswillbe  

madeofpresentcircumstancessurroundingGLOFinNepal，formationprocessesofaglacierlake，  

thedistributionofglacierlakes，the outline ofpotentiallydangerousglacierlakes，theresults of  

detailedinvestigation of the typicaland the most dangerouslooking glacierlake，Tsho Rolpa，  

locatedintheRoIwalingHimal，East Nepal．ThepossiblecountermeasuresagainstGLOFwillbe  

SuggeSted．ThefuturestudiesofGLOFaswellasthe Himalayancryospherearerecommended．   
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