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Abstract  

Glacio－hydrobgical，glacio－meteOrOlogicalandglacioiogicalobserva貞onsintbecentralNepalHimaまayasand  
tわeWestKunlunMo11ntainsⅥrereCarriedoutduring1985w86asapartofaprojecttostudyぬeglaciologyof軌e  
Åsiaticbigblandregion．T壬IisprojectwascomposedofaGlaciologicalExpeditionofNepaま，LanがangHimai1985  
M86incooperationvitbNepalesescie痛sts，andofthefirsとSino－JapanScientificJo血ExpeditiontotheKuniun  
Mountains1985．T‡lisreporヒSt壬mmarizes血eactivitiesandobservationundertakenby払etwoexpeditions－  

Va11eyin1981【S2”，aSthepublicationNo，2 0fl）ata  
cenとerforGlacier鮎search，Japane父Societyく）fSriOW  
こ111dl（ごP．  

Ås seenin various papers contai‡ledin tbese  
reports，d主stribution，reCentCOnditio‡l，andvariationof  
glaciersintわeNepalHimalayasⅥrereStudiedfr（）man  
inもerdicipli11ary pOint ofview combining glaciology，  
meteoro王ogy，geOmOrphoiogyチalldbydroiogy、  

TheNepalHimalayasaresituatedontbemargin  
Of班ehugeAsiatichighland，mainlyconsistingof蝕e  
PlateauofTibetincluding父Veralrangesmorethal1  
4000metersinaltitude，SuCbastheraIlgeOfKarakor－  
um，1（；lil；lS（Tlて＝1S11im；：ll；lyこ1）．N）・t111ぐllビn Tこ川glll；l．  
’rこ川i：lhこl．こIndlくu111ullIn…1ntこIins．l11gtlnビー；lltllぐCti－  
mateisdrytotber10rthandmorebumidtothesou偽  
due to軌e summer monsoonirlflue王ICe．Reflect摘g  
thisd董だerenceofciimates，regiorlalcilaraCteristicsirl  
gla（：ialp豊Ier10mena SuCb as disもribution and scale  
Cbaracteristics and dynamics and mass bala‡1Ce  
processes of glacier areねund．According to tbe  
informationderived鉦omrecentremotesenslngStud－  
iesby meams of satelli隠year－tO－year Variations of  
winter snow cover have been considered to have an 
effect on tbe climate of the nortぬern pIlemispilere  
tbroughair－Surfaceinteraction．  
From tbe viewpoint mentioned aboveチ anirト   

1．1ntroduction  

Since1973，glacio王ogicalandmeteorologicaloゎー  
servations relevant to the ciimate and existe‡1Ce Of  
glaciersin the Nepal王iimaiayas were carried out  
underacontinuingscientificprogramknoⅥ汀IaSthe  
ttGまaciologicalExpeditior10fNepalM，まnco－Operation  
withNepalasescまe11tists．  

TheaimoftbisresearchllaSbeentoestabli≡ぬthe  
presemt condition ofNepalHimalaya－glaciers and  
theirvariationd11ringtbepastcenturiesandmillennia  
inordertounderstand tbe response ofglaciersto a  
Changingclimate．  

Previousresultsol）tai‡1edtbroughthe駅PrOgramS  
wereptlblished11nderthetitleof！tGlaciersandClト  
matesofNepalHimalayas－ReporとSOftbeGまacioiogル  
icalExpeditionofNepai，PartsI，王‡，‡‡‡and‡Ⅴ，（1976，  
77，78ar1880）”，SpeCialissueofSep野0（Journaユof洩e  
Japane潔Society of Snow andIce），During1981  
m1982，preliminaiystudiesonglacio－hydrologiccondト  
ti（）n Of theIJangtang‡Iima王re宮ion were startedin  
COnneCtion witbstudiesollglacierdistribution，their  
COndition and variation and were successfu11y corト  
L：luLILld．l11thisprojビLlt．fullL（】叩thLILlri哩in tht11－；1Ia  
Gla（：ierⅥraSCOmpleted．Resl鵡sof七厘sprojectwere  
reportedunderthetitleで’GlacierStl適iesinLarl離ang  
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earlypbaseof1985monsoonseaso王1andcontiIluedto  
thebeginnirlg OfJtlly，1986．The full・year Observa－  
tionsinbothmeteoroIogyandhydrology werecom－  
pleted．  

TheBaseHouseforroutinebbservationandfield  
investigationwassetupatKyangcben（3920ma．s．1．）．  
Tbeobservationsmadein払isregioncanbedivided  
intothreecategories：glacio－hydrologicobservation，  
glaci（トmeteOrOlogic observation，and glaciological  
investigation．The map of glacier distribution and  
ObservationstationsintheLangtangHimalareshown  
inFig．2．  

ユJ，J．（；山（t∫り－JJ．l一山っ／哩J＝血（▼J7－－7抽Iバ  
Following the preliminaly observations carried  

Outduring198182，mOredetailedandpreciseobserva－  
tions for a fullhydrologic year were made，and a  
COmpleteもydrograpbwasobtained．Tbemairlaimof  
Ourglacio－hydrologicsttldiesistociarifytheroleof  
liquid and solid precipitationin glacier and snow  
COVer meltingandinthewaterbalance ofthisarea．  
Liquidandsolidprecipitation，andmeltingprocesses  
On the glacier surface，OCCur Simultaneouslyin the  
SameSeaSOn．  

2．エ之 Gおcわー研gお0和触ね〟タロおg柁α才わ符  
Addingto themeteorologicaldeta throughouta  

year related to the glacio－hydrologicalprocess and  
Weatherofthisregion，thecryosphericcharacteristics  
OfHimalayasⅥ7ereStudied．Tbeprecipitationproc－  
essrelatedtocumulusconvectionalongtheslopesof  
theHimalayasduringthesummermonsoon，theseaq  
SOnalvariationofsnowlineasaverticalreflectionof  
thearealchangeofthecryosphereinHimalayas，and  
thebeatbalancestl王dyonsnowcoveredandsnow－free  
surfacewerecarriedo11t，  

ユJ．ユ（；ん打山ん甘∫川／〃‖・ぐ∫／由〟／んりJんJ仙JilJ血（フ／‘J（、ん・J・  
During198ト82project，thefirst attemptto drill  

into the basement of gla（：ier from the surface have  
been made，a王1d fulトdepthice core was retrieved．  
Following this slユCeeSS，the detailed sttldies were  
made，tOinterpret the dirtlayer stratigraphy for  
determinationannuallayers．Forthesamepurposed，  
severalshallowcoresweretakeninboththe areasof  
accum111ationand ablation．  
Glaciotb主0logicalstudiesontbeglacierandinthe  

Su汀OlユndingareaⅥrereaisoca汀iedoutdl甘ingtbe1985  
mOnSOOn SeaSOn．   

CreaSedefforttowardcomparativestudiesofgiaciers  
in the Asiatic highland was planned in cooperation 
WithNepaleseandChineseresearchers．  

The aim of this project is to collect detailed 
glaciological，Climatic，and hydrologicaldata and  
SimultaneotlSiytostudythevariousglaciologicaland  
meteorologicalprocessrelatingtothecryospericenvi－  
ronmentoftheAsiatichighland．  

This project was proposed as a five－year plan  
during1985q1989．Forthebeginingstage，thecentral  
partoftheNepalHimalayas（LangtangHimalregion）  
a11dtbewesternKl王nltlnMountainsrangewerechosen  
astheprimaryresearcbarea．Ågeograpbicmapof  
thisareaincludingthesystemofhighmoumtainrange－  
S，riversandthedistributionofdesertsisshowninFig．  
1．  
Giventhelackofpermanentdatafromtbestudy  

region，Our taSk for tbe first year was to establish  
longLtermmeteOrOlogicalandhydrologicalobservirlg  
StationintheLangtangHimal．Thestationwereset  
up to cover a fu11hydrologic cyclebeginningin the  
earlystageofthe1985summermonsoon，Whichisof  
special importance to the glacierized regions of the 
NepalliiInalayas．  
For understanding tbe ciimatic sequencein洩is  

Asiatic highland region，the data obtainedin the  
Langtang Himalstation willbe examined together  
With data observedin the Tien Shan Mountains，  
COlletedbytheIJanZhowInstituteofGlaciologyand  
Geocryology，arldtbedailyupperatmospbericmete－  
OrOlogicaldataofthenorthernhemisphereprovided  
bytheinternationalweathernetwork．  

Based on the open door policy of the Chinese  
goverrment，thefirstSino－JapanJointScientificEx暮  
PeditiontothewesternKtlnltlnMountainswascarried  
Outintbesummerof1985，Tbiswasa preliminary  
effortinpreparationforthemainprojecttobe‡aunch～  
edin the summer of1987．Preliminaly reports on  
glacialandgeocryologicalphenomenainthisalmost  
entirelyunknownarea arealso reportedin thisvoト  
Ilnle．  

2．SchemeoftheobseryationsintheLangtangHimか   
l，CentralNepalHimalayas and the western   
Kunlun Mountains，during1985－1986．  

ユJ．L〟Jぜ由JJg〃わ仙J／  
The researchworkinthisreglOn Startedin the  
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Fig．2．GlacierdistribtltiorlintbeLaIlかangHima】andthesites  
ofobservat主ons（i）Kyangchenbasestatioll，（2）LarlがangLirurlg  
Gl．statiorl，（3）KhyimjlユngGl．station，（4）Yala Gl．statiorl，（5）  
ImvestigatedareaofYalaGlり（6）KangjaLaclimaticobseⅣa－  
tio†】areaand（7〉Ⅰ。aTlgShisaobservatior暮Site  

（a）Geograpbicaireconnaissa‡－Ceincludingfindinga  
accessrouteandstlitableresearchareafortbecomiれg  
1987project．  
（b〉 ′resting of shaliow corirlg On a flaと－tOp type  
glacierse王ected．  
（c）Meteorologicaiobservations and prelimirlary  
observatioriSOnglacioiogicalpbenomenaandsampト  
ingoffallingsnow，glacierice，riverwater，andloess  
Sediment．  

ニー．、7．／／（〃J∫（！／■‘血lⅥ・‘J／／り〃  
A descr蓋ption of the observatiorlSitesin払e  

Langtarlg董‡iIⅥalreg10nisgivenin Tab王el．These  
王ocations are sbowninぎig．2＿ Tbe term of each  
observat董ons aresboⅥ7nin Table2．  

T量1edetaiieditemsoftheLanがa‡1g‡‡主malproject  
carried olユt durirlg1985仙86areiisted accordirlg tO   

L▲NGT∧HG  

l  

…lR・ 
…【 …∈  

購  
。，弼  

ユ ニ ノーハイわ石肌項・Jl≠、‘川ソナ ナノJ仙，廿t－∫／け／J〟上川／〟〃  
ノIJりJ／〃／‘JJ－〃∫  

Littleinformation on tilis mountain reglOn WaS  
availabiesofindinganaccessroutetotheglacierarea  
andasuitablesiteforgiacioiogicalresearchⅥ7ere払e  
mostimporta王1t purpOSeS Of t壬Iis expeditionin the  
SlユmmerOf1985．TherolユteOft‡1eeXpeditionandtbe  
areaof托COnIlaissancearesboⅥⅥinFig．3儀   

In t壬Iisarea，払e foまiowing works were accomp－  
1isIlぐd二  



Name of Tributaries  
l．Tarachu  
2．Bomdirchu  
3．Samlunghachu  
4．Gomcbu  
5．Lbarung  
6．Peebechu  
7．Numthangchu  
8．Barmachu  
lO．Nusaiingchu  
ll．SarlgneeCbu  
12．Kyillingchu  
13．Gy輔chu  
14．Jadzomechu  
15，Tajarc王Iu  
16．Ⅰ一adzocbu  
17．Rinachu  
18．Chubichu  
19．Gebosrasachu  
28．P象nachu  
21．C壬1aylユ1chu  
22．Yalechu  
23．Belngachu  
24．Pi’ungchu  
25．Najil）Cbu  
26．Sangbajibuchu  
27．Doromchu  
28．KoIchu  
29．Kan鮮IaCh11  
30．Kyewalungcbu  
31．none  
32．Nyangjachu  
33．Pr急serchu  
34．Mendangchu  
こ15．Lu111OChu  
36．Chaboch11  
37．Dopesachu  
38．Nasumkhangchu  
39．Cbudingchu  
40．PorkhangcIlu  
41．Kyanbochu   
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Fig．3．GlacierdistributionintheWestKunlunMountainsandrouteoftheexpedition  
＝）也eac（：e∬r（事u短and用）仇eareaofreconnaisance．  

（d）observationsorlCまouds，SuCbasmotio110fcumius  
eonvection，Verticalandarealdistributionofprecipi－  
tation，arldobservationsofraindropands‡10WCryS－  
tals．   

ユユ．‘J．（ご／√打／り／f如・‘J／り抽丁Ⅲ〟｛りJり〃仙－11▲諒（ご山｛■ん、′’  
（a）（油servationsofthemassbalanee oftheglacier  
a11daectlm111ationqablationprocessbymeansofshai†  
11州・drillitlゞ．  
（b）observationsonsnowcovermetamorphismdur－  
1Tlgthewinterandsprl喝Of1985－86．  
（c）bioiogica王studiesoIltbeglacier andin tbe sur－  
rolユndingarea．  

Ås a part of血e res111ts obtainedin1985－86，  
recordsofairtempcrature，1iquidandsolidprecipita－  
tion，andwaterdischargeatKya喝Chenareshowni11  
Fig．4．Thisistllefirstdatasetofthiskindobtaiロed  
ior a whole year in the Langtang Nimal region. 
Detaiieddescriptionsan（まa‡laiysesontわesedataare  
prcsentedbyFukushimaetal．（1987）andTakahashi  
et al．1987inthis volume．  

津汀eeCategOries；．   

ユ、‘トJ．（ごんれゾり・／り・／わ1－／りどん、‘7／りかけ川／／（りJJ  
（a）waterlevelobservationthroughout oneyear at  
theSと．ト3（ぎromJune1985toMay198隠  
（b）measuremerltSOftIlerelatiorlbetweenwaterievel  
anddiscba曙e，atregularilュterVals（oneortwo仁主mes  
permont‡1）．  
（c）water sampling for measurement of suspended  
materialand heavy metalsin running water，at reN  
gularintervais（oneortⅥ70timespermoIl洩）▲   

2．3．2．G毎ど由一傲鹿野材ぬば痴狛Ⅶ感姥  
（a）meteorologicaiobservationsthrougboutolleyear  
atKyangchen（B．H．）LangtangVillage，arld Glacier  
CampげromJune1985toMay1986）＿  
㈲ beat balarlCe Observatまons on t王Ie Yaia giac言er  
duringandafter仇emonsoonseasonof1985．  
（c）observatioれOfaitittミdedla噸eOft壬Ie Sr10Wiine  
andradiativecharacteristicsoftheLangtangHimal  
reglOn．  
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Tablel，DescrlptlOnOfthe observationsitesin the Langtang Himal  

NalⅥe Of Site  Åbbreviation  aititudeく1n）  observation  

3920  M（M，A），G（M）  Iミ．1l．  Base House  
（Kyangchen）   

Glacier Camp  
（Yala G】acier〉   

5090  M（A）  （二1．し、、  

3500  M（A）  Langta喝Vi】iage  Iィ．Ⅴ▼  
（Yul）  

HydrologlCal  
Station 1 3840  for Langtang Khola  

Watershed  
Ht．Å1  

4000  for Lirung Khola  
Watershed  
H（A）   

4200  for Kimsilun Gl．  
1野ater shed  
H（A）   

4200  temporalobservation  
＄ite for M（A），H（A）  

St．1  

St．2  Station 2 

St．3  Statio王13  

K．J．  Kyijungphu  

M：Meteorological， H：Hydrological  
G：Glaciological，（M）：maTluaiく阜き：autOmatic・  

Table2．Term of the observationsin Langtang Himal  
198¢  

2    き    ■    さ    8    ア  
1985   

丁    8    8   10  11  
7   

12   1  

（Langtan8日imalProject）  
8．H．  u  

Yth QL  

Y■I■－（‖．■utIれ■tl00b●●rV●t】01l  月  

（Kunlun州ountain Expedition）  

血‖m血血  

⊂＝コ H●t●Or01001＝l ■ Hydr0100k●l  皿 Gl一亡loI叫l‥l   
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1988   

Fiゞ．1l．H〉Tl】r〔〉l叩iraIaIld111ピービ（）「いI11きミiぐaldこIlこ1両＝四由シー1Ka叩Ch軋l一；川glこl叩Hhllal．  

atureScience，㍑okkaidot？n重versity，Sapporo．  
Dr．YoshibiroFuklユSbima（Hydrology）  

Researcb Associate；Facuity of Ågricu！ture，  
KyotoU11iversity，Kyoto．  

Dr．KatsutosbiTslユSimaくGlacioまogy）  
Associate壬）rofessor；FacultyofScience，Toyama  
University，Toyama．  

Dr－ShuheiTakahasbi（Meteoroiogy）  
Professor；KitamiInstitute of Technology，  
Kita汀主i．  

Dr．MasakazuSlユZuki（Hydrology）  
Resea汀h Åsso（ニiate；Faculty of Ågr壬cu托ure，  
Kyoto UTiiversity，Kyoto．  

Mr．TetsuoOぬata（Meteoroiogy）  
Re紀arCh Associate；1貯ater ResearcbInstitute，  
NagoyaUniversity，Nagoy乱  

Mr．H主roshiKuboもa（Hydrol（喝y）  
Chief Sciemモist，Karとer Art Larldscape Co．Ltdリ  
■1’いk）’（1＿  

Dr、SbiroKosbima（Biology〉  
Fe壬10WShipforJapar主eSeJuniorScientisも；Facu王ty  
OfScience，KyotoUniversity，Kyoto．  

Dr．TakesbiOtaく罠ydrology）  
Researcb Åssociate；Facuまとy of Ågricu如re，   
‡wateUniversity，Morioka．  

Mr．持ajime王idea（Glacio王ogy）  
Postgraduatestude‡lt；VaterRe父arCh王nstituとe，  
NagoyalJnivers癖，Nagoy乱   

Åtopograpbicnamesincluding父aSOnalpasture  
places（Karka）irlLangtang Va11ey coiiected by丸  
Sadakane主sshoⅥ7ninFig．5．  

3．Members  

Themembersof汰epr（カecton払eGiacio呈ogica重  
StudiesinÅsiati（：higblandregiondtlring1985叩・86vere  
COmpOSed oftwo teams workingindifferent areas．  
Onewas偽eGlacioi喝icalExpeditionofNepalHima岬  
1ayas，Lanがang技ima王 ProjecもfGEN叫LP1985－86），  
arldthefirstSi‡10－JapanJointScie鵡ificExpedi貞onto  
thビlく＝1lun MouIlt；linl胱iLSillOJこ1pこIn）oillt Kunlun  
Expedit壬on1985）．   

Dr．KeijiHigucIi重くCbief‡nvesモigator，Glacioiogy）  
㌘rofessor，1Ⅳater Research 王nstitute，Nagoya  
Universiとy，Nagoy乱   

ノ．〔ごノ∴＼∴イ＿J）JJ姓トメ（i  
山神肛甘川川血≠  
Dr．Ok主tsugul野atanabe くFie重d parもy 重eader，  

Glac主0logy）  
Proね岱Or；NatiolュaiInstituteofpolarResearch，  
Tokyo．  

Dr，YasoicbiEndo（G王acio10gy）  
Researc壬1Å∬OCiate；Instiもuもe of L（）W Temper一  
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Tribhuvantブniv．），T．Mocbidaも也eEmbassyoりapan，  
Kathmarldu）andhisstaff，Mr．D．D．MulmiandDr．B．  
P，Upadhyay（TribhuvanUniversity），Ourparticular  
thanksareduetothestaffoftheHydrologicalsection  
fortheir cooperationin the field observation of the  
LangtangHimal．Weareverymuchobligcdtothe  
peopleofLangtangvi11ageandtheSherpapeoplewho  
helped this project in Nepal. 

FortheSinovJapanjointscientificexpeditionto  
theK1111iunMotintairlS，WeWOuldiiketoexpressour  
sincerethankstoProf．XieZichu，DirectorofLanzbou  
Institllte Of Giacioiogさ7and Geocryology，Åcademia  
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