
TheGlacierLakeanditsOutburstFloodintheNepalHimalaya   

9．Recommendations  

Tocontrolthepotentialrisksofthedestructiveimpactsonhumanactivitiesandthe fragi1e  

HimalayanenvironmentcausedbyGLOF，furtherGLOFstudiesarerecommendedhere．  

9．1For the Future GLOF Studies  

AbatementoftheimpactoftheinevitableGLOFphenomenaishigh1ydesirableandnecessary．  

ThefollowinginvestigationsofaglacierlakeasasourceofGLOFshouldbepromotedtofillthe  

datagapsinourknowledgeandinsightintotheglacierlakesandrelatedphenomena：   

1）tocompletetheinventorywork ofglacierlakes and their motherglaciersinthe Nepal  

Himalaya and alsointhe Tibetan drainage basin upstream of the Bhote Kosiby using  

Verticalaerialphotographswithahelpoftimeseriessatelliteimageries，  

2）toevaluatepotentiallydangerousglacierlakesbyflightobservationsandbyfieldvisits，  

3）tomonitorthepotentiallydangerouslakesbysatelliteimageriesand／oraflightobserva－  

tions，  

4）to study the mechanism of quick formation of a glacierlake：melting mechanism of a  

debris coveredglacier，a Suprarglacialpond formation andits expansion mechanism to  

form thelake．  

Oncethepotentiallydangerouslakesarefound，WeShouldundertakecontinuousmonitoringof  

their growing processes and changesin generalfeatures，Carefully，for detecting any signs of  

degradation．Iftheformationmechanismofaglacierlakecouldbeunderstoodclearly，Wemaybe  

abletopredictthefuturetendencyofglacierlakedevelopmentinthe Himalayawithreasonable  

accuracy．Beforeimplementing civilenglneerlngintervention on a potentially dangerous glacier  

lake，thefollowingstudiesshouldbecarriedout：  

5）preparationoftheverticalaerialphotographsaroundthelakeandalongtheriverchannel  

downstreamasbasicdataforplanning，  

6）detailedtopographicalmappingofthelakeanditsrelatedareassuchasthemoraine－dam，  

thevalleysbetweenthelateralmorainesandthemountainslopesetc．，  

7）bathometricmappingofthelake，eSpeCiallythedownlakeareaneartheendmorainerdam  

indetailandto estimatevolume ofstoredwater，  

8）meteorologicaldatacollectionatleastoneyear，  

9）discharge measurement throughthe outlet of thelake to obtain the annualamount and  

SeaSOnalvariation ofdischarge，   

10）physicalsurveyoftheburied（dead）iceinthemorainetorevealitsaccuratedistributionand  

toclarifythemoraine－damstructure，   

11）toexamineandtoevaluatepossibletechnologyforloweringthelakelevel，  

11－1）testofsiphonsystem，  

112）feasibilitystudyofmicrohydropowergenerationforelectricallypumpingoutlake  

Water，   

12）toexamineandtoevaluatepossibletechnologyforexcavatingspillwayon／inthemoraine，  
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13）toexamineandtoevaluatepracticalpossibilityfortheintroductionofheavydutyconstruc－   

tionmachines，  

14）toexaminethelogisticalissuessuchastransportationandlivingconditionofengineersand  

workers．  

Asforitemll－1，thesiphonsystem，thepipediameterof13．8cm，hasbeeninstalledandtested  

from May1995at Tsho Rolpaglacierlake by Holland－NepalFriendship Association on a trial  

basis．Waterhasbeendrainedoutattherateofabout63L／s，Whichisestimatedbythevelocity  

of4．2m／smeasuredinMay1996（Yamada，1996）．Thesystemhasbeensuccessfullyfunctioningfor  

OVer a yearWithout any maintenance．It was found that thejoints of the siphon plpeS hadbeen  

disjointedby settlement forces of snow overburden during winter but the siphonitself was still  

Operatingin May1996asshownin Photo35．The problem maybeeasytosoIvetechnically．  

Photo35：Trialsiphonsystemin May1996，WhichbeinginstalledinMay，1995．  

SincemitigationworkrequlreSlargefunds，itscosteffectivenessshouldbecarefu11yanalyzed  

inthelightofnotonlyeconornicbenefitbutalsothewelfareofthevulnerableinhabitantsandthe  

COnSerVationoftheHimalayanenvironment．Thisistheresponsibilityofnotonlythescientistsand  

englneerSbut also the politicians withhighinsightinto the decision making processes．Now the  

mitigationworkbelongstohighpoliticalissues．  

9．2Forthe Glaciologyinthe NepalHimalaya  

ThedevelopmentofthecountrywasinitiatedfromthemidlandsandtheTeraibecauseoftheir  

dense population and relatively easy accessibility．The highHirnalayan reglOnS，COnSisting of  

brilliantwhitepeaksdecoratedbysnowandglaciersundersubpOlarclimate，hadremainedasthe  

hallowed abodes oftheGodsandGoddessesin Hindumythologylocatedintheremote areas far  
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fromtheHindusociety．TheHimalayanreglOnShaverecentlybeenworthwhiletodevelopnotonly  

forwaterresourcesbutalsotheirattractionforthetourismindustryandavaluablescientificfield  

forthestudyoftheearthsciences．ThehighHimalayaisbelievedtobeavaluablenewfrontierin  

Nepal．Furtherdevelopmentwouldbeheartilyexpectedinthecoming21stcentury．  

Snow，glacierandperrnafrostinduceddisasterswi11clearlyandsurelyappearinthenearfuture  

as serious problemsif socioeCOnOmic developmentis to progressively enterinto the deep  

Himalayan regions．It should be recognized that the GLOF problemis only one of them．When  

developmentresultsintheproliferationofexpensiveinfrastructuresandfacilitiesforthetourism  

industryetc．accompaniedbypopulationgrowthintheHimalayanregions，thedisasterswi11arise  

duetosnow，iceandrockavalanches，1andslides，frostheavingduetothecoldclimate，Cuttingoff  

the transportation due to blockages by heavy snowfalland so on．To prevent，tO aVOid and to  

mitigatethosepotentialnaturaldisastersandenvironmentalproblemsintheHimalaya，Wehaveto  

makeasincereefforttoobtainandtocollectbasicglaciological，hydrological，meteOrOlogicaland  

environmentaldata，informationandknowledgerelatingtosnowandglaciersintheHimalaya．  

Human resource development and supply system are urgently requiredin Nepalfor the  

glaciologysector．ItshouldbepromotedasoneoftheimportantnationalpoliciesofHisMajesty’  

SGovernmentofNepal，firstbypositivelyacceptinganysupportofforelgnglaciologlStSbymeans  

OfallgovernmentalandnongOVernmentalchannelsavailable．   

Itis obvious that one set ofverticalaerialphotographs，tOpOgraphicalmaps，meteOrOloglCal  

andhydrologicaldataaswe11asthedataofpopulationdensityandlanduseinthehighHimalayan  

regionsarethemostfundamentalandbasictooIsforanykindofplannlngforthesocio－eCOnOmic  

development of the Himalaya．Some of them are stillnot sufficient．Furthermore，the above  

mentioneddatashouldbeeasilyaccessibleforeffectiveusetoallearnestresearchanddevelopment  

personnel．  
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