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Abstra⊂t  

GEN－AWSwasestablishedonOctober21，1994，atSyambochevi11age，Solu－Khumbudistrict，at  
analtitudeof3833m．Scientificbackgroundoftheestablishment，Observeditems，andmaintenance  
COnditionaresummarized．AIsothemeteorologicaldatafor1994山95arebrieflyshown．  

1．lntroduction  

Under the highaltitude，SubtroplCalAsian mon・  
SOOn Climate，the NepalHimalayas provide their  
uniquemeteorologica王andglacioiogicalphel10men乱  
Previous meteorological observations conducted by 
GEN（GlaciologicalExpeditionin Nepal，Higuchi，  
1980，1993；Yamada，1989）have successfullyinves－  
tigatedmanynaturalfeatures，SuChaslocalcircula・  
tionsystcmindeepva11eys，preCipitationdistribution  
alongva11eysiopes，SeaSOnaiweathervariation，and  
beatblユdgetstudies．（Mostof払esestudiesarerepor－  
tedin the Seppyo specialissue VoL38…41，andin  
VOlumesoftheBulletinofGlacierResearch）．Butthe  
meteorologicalobservationstendedtobeconductedin  
differentplaces，SuChasinKhumbu Himal，Shorong  
Himal．Ⅰ一aI噌tang Himal．Mukut Himaletc．andin  
dif毎rentyears，Whicbbaspreventedtheevaluationof  
inteトannualclimaticvariationsatanycertainreglOn．  
In recent scientific issues studying the relations 
betweenglacierretreatandglobalwarming，COntinu－  
OtlS mOnitoring of Himalayan climate on a decadal  
SCaieisstronglydesirabie．In Nepai，the S‡10Vand  
Glacier Hydrology Project（SGHP）（present name  
tSnowandGlacierHydrologyUnit’），Withthecoopera・  

tionbetween壬iisMajesty’sGovernment，Department  
OfHydrologyandMeteorology（DHM）inNepaland  
theGermanAgencyforTechnicalCooperation（GTZ），  
has established a network of hydro－meteOrOlogical  
Stationssince1987toacquirequantitativearldqtlalita－  
tivedataabouthydroclimatoiogicalprocessesiTltbe  
Himaiayas for water management（Grabs and Pok－  
hrel，1993）．In October1994，the GEN Automatic  
WeatherStation（AWS）was establishedin Syambo・  
ChevillageinKhumbuHimal，inpart，tOSuppOrtthe  
SGHP netⅥrOrk providi重唱 regionaimeteorological  
data for DHM，and also，importantiyto establisb a  
representativeandsemi－permanentautOmatedstation  
forclimatologicalmonitoringin high altitude areas．  
TheGENAAWSwillcontributedirectlytotheGlobal  
ClimateObservingSystem（GCOS）forglobalchange  
at midLlatitude alpine regi11n．andⅥ・il】provide data  
forbasinscalesc主ent汀icprocessstudiesofmeteoroト  
Ogy，hydrology，glaciology and englneering disaster  
prevention．AIso，the AWS willplay a key role to  
linkallshort－termObservationsconductedatglaciers  
ineachlocalriverbasin，inordertointegratethelocal  
SCaie to basirlSCaie structure of weatber systems．  
This report introduces the scientific background of 
the establishment of GEN－AWS andits operating   
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aboutlOmx6mwasmadereadyintheflatpasture  
ground of the Livestock Development Farm（LDF），  
MinistryofAgriculture，andfencedto preventyaks  
fromcominginside（Fig．2）．Syambochevillagewas  
chosenfortheGEN．AWSsitebecauseofthefollow・  
1ng reaSOnS．  
1）TomaintaintheAWSforalOyeartimescale，eaSy  

conditionsi王i1994－95．  

2．Selection of the observation site  

GEN－AWSwasestablishedonOctober21，1994，  
at Syamboche village，Solu－Khumbu district，at an  
altitudeof3833m（Fig．1）．AnobservatOryareaOf  
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Fig．1LocationoftheGEN廿AWSinKhumbuarea・  
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Fig．2 PictureoftheGEN…AWS．Inthefcncedarea，Aanderaa→AWS，Net－radiaN  
tionsensor，andprecipitationgaugeareshownfromtheleft．  

4）The nearest SGHP station of Dingboche village  
（4355m a．s，りlocates abo11t15km nort王1－eaSt Of  
Syamboche，Whereratherdryclimateprevailedinthe  
bottomofthevalleyininteriorHimalaya（Yasunari  
andInoue，1978，GrabsandPokhrel，1993）t ContiI肛  
ousdaねCOmparisonbetween tbe two stations wま1壬  
ciarify the altitudinaldifference of meteorologicai  
variablesaloⅥgthe‡mja val重野river，Whicbcanbe  
usedtounderstandbasinscalemeteorologicalproces－  
sesandestimatephysicalparametersonthealtitude・   

3．EstabJishment，datac01Jection，and rnaintenance  

Obsevatory払r tbe Al野S vas esモablisbed on  
October21，anddata co11ectionandmaintenance of  
AWSweredoneonAprilll，October7，andDecember  
3【－｝4，1995．TheAl好S王IaSbeensafeiymaintainedⅥritb  
nophysicaidamageintheobservatory，Theradiか  
tぬndomeandraingalユgeWereCieanedateachvisit，  
andalltileinstrumentswerecbecked．  

Thefollowingoperationswereconducted・  
a）19940ctober  

Two‡nainparts of払eÅWS wereinstalled on  
October21，tOStartmeaSuringofbasicmeteorol増量ca！  
eまe‡℃entS．OnepartistheAanderaawAl野S，Obserying  
temperature，preSSure，relativebumidity，Winddirec－   

accessibiiityandon血demandmaintenance arenecesr  
saryconditionseve‡1in偽esevereHimaまayanc呈imate・  
TherearefrequenthelicopterservicesbetweenKath－  
manduandSyambocheairportwithin40minutes，and  
theLDFisonlya fewhundredmetersnorthofthe  
airport．Tbeねrmis under governmel漉all血ori執  
andAWScanbemaintainedsafelyunderthecontract  
between DH〕漬and L王）ぎ，Moreover，ぬe stationis  
locatedatanaltitudebelow4000m，Whichfacilitates  
easier acclimatization．  
2）TheobservatorymtlStberepresentativetomonitor  
bo払alpinelocalweath訂COndition and monsoona壬  
1arge scaie ciimate．Syambocbeislocatedin tbe  
centerofKhumbuH主mal，RoIwaling‡iimaiandSolu  
Khumbu，andthesite exists on a barrenhilly slope  
pushingouttotheDudhKosivalley．Thesitelocates  
intbemiddleofslopeinthedeepvalleyfaci喝SOutb，  
wheretheImja andNangporiversjointo makethe  
DudbKosiriver．  
3）Manyscienがicobservationshavebeencond11Cted  
inthe Khumbu region since the1970s，andlimited  
meteorologlCalobservationshavebeenconductedat  
SyambocbeÅirport．Decadaiscaledatacomparison  
canbeexpectedthere．Syambochevillageisthere一  
書orefami王iarandconvenientforJapaneseexpedition  
memberswho maintaintbeAⅥrS．  



ノ（i  BulletinofGlacier Research  

tion／speed，upWardanddownwardsboれWaVeradia－  
ti川l，downwardalIwaveradiation．at；lhビight of3．1  
m，an（ヨsoiitempera血reatdeptbofユ5cmandOt5cm，  
respectiveiy．Allthesensorswerewellcalibratedin  
Japan．Thedatawererecordedateverybalfhourin  
thelocaltime（LTM）to evaluate accurate diumal  
Varia扇on，andstoredinaData StorageUn主t（DSU）．  
Meast汀e王nentSⅥreredrivedby首也iumbattery．T壬ie  
SeCOndpartistbetippi喝buckettyperalnga喝eⅥritb  
aKADECUdatastorageunit（KonaSystemCo．），with  
aO．5mmcapacitymeasurestherainandthedataare  
StOredatlhourinterval．Correctionofpre（：ipitation  
dueレ＝htさWindilldtlt：eduTld（、rCatChforsolidprecipitこl・  
tioncanbedoneusingwind speedand temperature  
dat臥  
b）1995April  

REBSnetradiationsensorⅥ7aSinsta11edonApri王  
11withaKÅDECtJdatastoragetlniもサ Thesensoris  
Ofmaintenance－freetypewithnoelectricventilation，  
Setatl．5minheigbtattbevestcornerofthesite．  
Airintlleradiatio11domビCa11beke・PtdlTbyartificial  
Ventilation through a desiccant holdin the arm，  
OutputvalueisinmVwithdifferentcalibratecoeffi・  
CierltSforpositiveandnegativevaiue＄，reSpeCtively．  
1くAl〕ECU savpsthビinstantaneousvalueatlt）minutes  
interva王．Radiationisthemostimportantelementfor  
Stlrface heating to drive thelocalcirculationin the  
Valley，and for g】acier melting wわich afねct river  
rtlnOff．GEN一Å1野Striestoeva王uateindividualradia－  
tion componen晦 SuC壬IaS upWard and downⅥrard  
Sbortwaveradiation，netradiaとion，arldevaluateup・  
Wardlongw；1ヽ▼eradiationb）TSurfaぐeSOiltemperature  
and downwardlongwave radiation by theal1wave  

で乱熟Iel．Listofcomporlen短払rGEN…AⅥrS  

radiationminlユSShortwaveradiation，reSpeCtively．  
C）19950ctober  

Dataco王王ectionandmaintenan（：eWereCO王Iducted  
onOctober7．  
d）1995December  

Snowdeptbmetervithasupersonicsensorwas  
installedonDecember3，tOge偽erwi払12Vbaモモery，tO  
evaluatewinterprecipitation，OutputvalueisinmV，  
and Data■－mark meInOryllnit（Hakusan Xogyo Co．）  
SaVeStheinstantaneousvalueat2hourinterval．The  
Observationwasonlyconductedinthewinterseason．  
Aanderaa and KADECU data were collected on  
Deceml）erも  

TablellisもS払einstmments．Thecompく）nenもS  
OftbemeasuremeIltareStlffi（ゴeⅥtnOtOT11ytoobserve  
the basic e重ements of weatber btlt aiso to evaiuate  
Surねceheatfluxbysimpieblユikmetbodand王ⅥOrlitor  
t壬Ie Variaもion ofland stlrface condition dueとO SnOW・  
COVer，freez王ng，OrVegetationeffect．  

Up to tbe pre紀nt time，daもa were missed for  
SeVeraiperiods due to battery troubie．Åanderaa  
AWSdatawasmissedafterMarchlOtoAprilllin  
1995duetothcabnormalbatteryconsumption．Wind  
Speed data showed sporadic abnomallarge values  
SinceI）ecemberasspikesintbetimesequen（：e，WaSa  
SymptOmねr wind sensor trouble．Lithium battery  
WaSCOIISumedabnormariyby班ewindspeedsensor  
trotlble．T壬Ie SenSOrⅥraSCbarlged to a11eW One Orl  
May，1995．ÅanderaaandREBSdatawerefoundto  
bemissingo王10ctober，1997，血etot王1e王owbatteryin  
軌e DSU and KADECU data me王苅Ory．王tis very  
regrビ【tablethatweeou】dnotgetmeteoIJOIogicaldata  
inthemonsoonseasonof1995，eXCeptfortheprecipi≠  

CぬannelElemenと  Catalogueaccuracy Mantl払cturer  SeれSOrS  
2  Wind speed 
4  Wind direction  
5  Re】ativebumidity  
6  Downl町ard shortlVaVe  

radiation  
7  Pressure  
8  SoiItemperature（i5cmき  
9  Airtemptチrature  
lO DownⅥrardal王waveradiation   

ll Upwardshortwaveradiation  
12   Soiltemperature（0．5cm）  
＊   Raingauge  
＊  Netradia七宝on   

＊   Snowdepぬ   

3≠CupanemOmeter  
Potentiometer type 
‡王ygrophiber  

AanderaaCo，（2740）  
Same（315（））  
Same（2820）  
Same（27ア0）  Temperatlユredifferencetype 2ml好／cm2  

押二トご．5〟nl）  
Sil主concbip  O．2bPa  same（2∂10）  
Platinumresi或Or  
lllati11111TlrビSistビr  （1．1℃  
Temperaturedifferencetype 3％  
（仇3血60〝m）  
Temperaturedifferencetype 2mW／cm2  
P王atinum resister  
Tipping bucket type O．5mm  
Teml滑raturedifferenc  
阻25－60βm）  

SこITllP（コ丁75）  

Same（2811）   

Same（2770）  

REBS（Q＊7）   

Keye‡lCeCo．（UD蝿320）   Supersonic  1nltll  
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C（）ntraSt，preCipitationwassma11er負・Om4：00to14：  
00LTM，e＄peCiallyfrom8：00to12：00．Theabrupt  
diurnalvariationiscausedbymountain仙Va11eycircu－  
1ation prevailingin Khumbu Himalaya，and such  
evenlngtO nOCturnalprecipitationis the representa・  
tivecharacteristicatthebottomorcenterofthedeep  
Valley．  

Time sequence ofthe Aanderaa－AWS data are  
ShowninFig．4，andthemonthlyaverageandstandard  
deviation ares‡10Vnin Tabie2．Time sequence of  
the air temperature showslarge diurnalvariation  
ranging50Candmontblyscalevariationranging5－  
100C．Lowest temperature reCOrd was M13．70C on  
Januaryl臥 Ground temperature at O．5cm showed  
largediurnalvariationwithitsrangeof15舶20OCuntil  
January7，thentheamplitudebecameverysmalland  
temperature onlyindicateslower that O℃ which  
COntinueduntilMarch2．At the same moment，up－  
ward shortwave radiationin the noon suddcnlyin－  
CreaSed fromlOO－150 W／m2 to 55（ト600 Ⅵr／m2  
betweenJanuary8and9．TbisisaneviderlCe也at  
SnOWCOVer eXisted sinceJanuary9untiltbe end of  

tation．   

4．8riモーdescripti0110fwinterdata柏r1994－95  

PrecipitationforalltheperiodisshowninFig．3．  
Totalamount of non－mOnSOOnalprecipitation from  
1994／10／21to1995／5／31was140．5mm，andmonsoonal  
precipitation from1995／6／1to9／30was739mm，  
Non→mOnSOOnalprecipitationmaybeunderestimated  
iargelydueto11ndercatcb ofsolid precipitation and  
freezlngOftippiI唱blユCket．Intermittentprecipitation  
WaS Oもservedin aperiodfromJ11ne3to Octoberl  
indicating active monsoonperiodin the Himalayas，  
wherethe maximumrecordofdailyprecipitationwas  
27．5mm／donAugust30．Sporadicheavyprecipita－  
tion was observedin November which willbe de－  
SCribedindetailsinthenextsection．Diurnalchange  
of the total hourly precipitation during the active 
monsoonperiodisshownintheupperleftcornerof  
Fig．3．Obvious trend ofincreasing precipitation  
existedintheeveningtonig‡lt．ItisれOtabletbatthe  
maximumamountwasrecordedattbemidnight，In  
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GEN－AWS1994／10／22・1995／3／9  
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Table2．Average（AVG）andstandarddeviation（STD）ofmeteoroIogicaldetafor1994／10／12－1995／3／9inSyangpoche   
Abbreviat重on：Airternp．at3．1m（AT3．1），SoiitemperattlreatO．5em（STO・5），Soiまterrlperatureat15cm（STO．5〉，Relative   
ムⅥmidity（RH），Willd＄peed（WS），Airpre＄Sure（ÅP），Downwardsbortwaveradia如n（D艶UpwardSbo托wavera戯ation   
（US）  

Elements AT3．1 ST．0．5  ST15  RH  WS  WD  AP  DS  US  
1995   Unit  qC  OC  OC  ％  m／s Deg，   hPa W／m2  W／m2  
Oct．  AVG  O．9  7．9  8．9  85，3  1．1 】61．6   643．1 18胤1  32．9  

STD  2．1  5．1  0．9  13．4  0，9  113．2  1．3   301．3  56．8  
Nov． ÅVD  －1．6  3．0  4．4  7（き．9  1．0  155．3   642，3  194．6  33．8  

STD  3．1  5．5  1．7  24．0  1．0  90．0  2．8   284．8  51．4  
Dec． AVG  ¶2．9  0．7  1．6  60．5  1．3  147．4  639．3  188．2  34．6  

STD  3，7  4，3  0．7  27．6  0，9  87．0  2．1  260．0  50．2  
Jan， AVG  －6．4  －1．3  0．2  70．8   1．3 145・5  637・0 161・5  76・5  

STD  3．0  2．3  0，1  23，5  0．8  140，1  2．7   247，7  133，9  
Feb．  ÅVG  －4，6  －0，4  （〉，2  83，0  1，3  112，9   63S，4  166．5  81，6  

STD  2，6  0．4  0．1   19．1  0．9   275．4  2，5   265．7  140．7  

SCaletemperaturechange，i．eリtemperaturedecreased  
asthepressuredecreased，   

5．HeavyprecipitationeYentOnNovember9，1995  

SporadicheavyprecipitationoccuredonNovem－  
ber9－10bythecyclonemigratingfromthe Bayof  
BengalandcatlSedmanydisastersintheHimalayas．  
AnavalaneheatPangkavi11age．aboutlOkmnorthof  
Syambocbe，SWalloved many foreign trekkers  
（Yamadaetal．，1996）．Toinvestigatethemeteorolog－  
icalcondition there，Aanderaa－AWS and precipitaq  
tion data were optionally collected on December4．  
Figure5showsthetimesequenceofthemeteorologl－  
Calelements、SuChastemperature．O．5cmsoiltempera－  
ture，downward and upward short wave radiation，  
windvelocityandwinddirection，fromOctober6to  
December4．SinceNovember9，diurnalvariationof  
the soiltemperaturedisappeared andupward short・  
waveradiationslユddenlyincreased，i‡ldicatingtbatit  
wassnowyinSyangpocheandsnowcoverremained  
untilNovember14－15intheobservatOry．Tempera・  
turedata also stayedbelow20Cwithoutthediurnal  
variation．Twoexplanationswouldbemadeforthis  
lowtemperature：Oneisthatradiationscreentrapped  
snowtokeepIowtemperatureiIISidethesensor．and  
theotberisthatsnowcoveredtbesuげacein払eva11ey  
topreventlocalcirculationandsuppressheating of  
thevalleyatmosphere，Unfortunately，aCCuratewind  
Speedanddirectionwasnotmeasuredat30minutes  
intervalduetofreezingandaccumulationofsnowat  
SenSOrS．Bllt genPrall）・．the＼、▼ind direction datain－  
dicatedthatsporadicnortherlywindprevaiiedduring  
the week．Totalprecipitation for November9仙11   

FebruaryinSyangpochevi11age．Consequently，daily  
maximumdownwardshortwaveradiationwasabout  
7OOM80t）W；／m＝through the period，but the average  
st汀ねce albedo cbangedたom15－20％to40－60％  
afterthegroundwascoveredwithsnow．Soiltem・  
peratureat15cmshoweditsdiurnalamplitudeof2－  
3OCuntilDecember17，thenit changed to stayin a  
constantrangewithfew diurnalvariation．Several  
da〉TSbeforethisevent，theairte111peraturefellbell〕W  
O8C．  

Windspeeddatacontainedabnormallargevalue．  
If the data more than7m／s are treated as errors，  
averagedwindspeedfor30minuteswaslessthan4m／  
sandmaximumwindspeedwaslessthanlOm／seven  
inwinterSeaSO11、WinddirectionchangesfromO to  
180degrees，Whichcorre＄pOndstothedirectionfrom  
northtosouthvia the east．Most ofthe winddirec－  
tionstayedwithinO－200degrees，Whichindicatesthat  
windcamefromnorthtosouthrsouthwestviatheeast．  
Thevindtended toflowfromsolユtbintbedaytime，  
and changed from north-northwest around midnight. 
ThewindprevaiiedalongthedirectionofImjavalley，  
and hilly mountain near the AWS site prevent the  
windfromnortheastasshownintheFig．1．  

Timesequenceofrelativehumiditystayedmostly  
over60％．Theupperlimitaround97％oftbesensor  
measurmentshouldbeconsidered to be100％．Spo－  
radicdryperiodsforseveralweekswereobservedin  
December which corresponded to the periods for  
warm air temperature．Pressure data tend to  
decreaseasseasonprogresses．OnthetimeseqtlenCe，  
dilユmalvariationrangingofseveralbPaandmonthly  
scale variation ranglng5－10hPa existed．Latter  
time scale variation corresponded to the monthly  
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Fig．5 SameasFig．4，butfromOctober6toDecember3，1995．  
Downwardandupwardsbo托waveradiat豆onareiIidica紐d…n血esamefigure，aS  
positiveandn喝ativeval㍑e，reSpeCtiveiy，  
Trianglesforthewindspeedindicatethelackofdata．  
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WaSmeaSuredas122．5mm，VitboutcorrectionofⅥri王1d  
inducedundercatch．Pre⊂ipitationwasintermittentl〉▼  
COしmted evenin the nighr through Sep．9toIO．thu  
prtさCipitationwasprovidednot onI）raSSnOWbutalso  
withrainorsleet．Then，itwasmeltedontheorifice  
Ofthegalユgeinthedaytimetobeeountedenoughfor  
dailyamountbythetippingbucket．As＄howninFig．  
3，dailyprecipitationexceeded70mm／donNovember  
lO，Whichwasanabnormalrecordthroughtheyearin  
theSyangpochevillage．  
ThisisagoodcasethattheAWSprovidedaccu・  

ratetimestampsandmeteorologicalvaluesfornatu・  
raldisastel■inIiimalay乱Intbe future，iftbe data  
Canbemeasuredbyon－1inesystemlinkedwithsatel－  
1iteinlageryinKathmandu∴Wemight be abk to use  
theAWSdatato alert theiocaipeoplefordisaster  
prevention．   

6．Sensorca＝汀ationanddatamanag¢m¢ntPlans  

Temperature，andradiationdata areplannedto  
be compared withstandardinstruments by manual  
ObservationonceayearatSyambochetocorrectthe  
annualscaledatatrendduetophysicaldeterioration  
Of the sensors．Presstlre and humidit）・Se†1SOrS muSt  
becbangedtosparepartsonceinseveraiyears，and  
removedsensors‡nuSとbecaiibratedatAanderaaCo．  
AIso the sensor wi11be changedif a seriouslaek or  
abruptchangeisfoundinthedatasequence．Allthe  
measureddigitaldataarestoredinthedataunitfor  
half a year and are collected directly to the floppy  
diskettethroughanote－typeperSOnalcomputeratthe  
Observatory，OrDSUischangedandcarriedbackto  
DHM．This systematic data management prevents  
dataerr・OrSbymanualtranscribing，andprovideseasy  
andrapiddata analysisanddistribution．Establish－  
nlentOfdatamanagementsystem，incIudingtechnical  
training for AWS maint亡・nanCe and data aequisition，  
arepiarlnedin1996．  
Most of the data troublein1995was dueto the  

abnormalconsumption of the backup battery．To  
prevent the missing of datain DSU，installation of  
SOlarpanelareurgentlyrequired．AIso，SparepartS  
Ofsensorsmustbereadyforthecomingdeterioration  
tokeepdatainstandardaccuracy．   

7．Conc山dingremarks  

Thefirstyearwasaset－upphasef（1rGEN－AWS．  
VherltheobservatorywasarrangedandmairlSe‡lSOrS  

Wereinstalled．Inthenextstep，Weneedtoestabli＄h  
SyStematit：maintenance．datamanagementanddistri－  
buti（一n SyStem under theinternationalcooperative  
Studies．To keep the climate station for decadal  
SCale，thisstepwi11bethemostimportantphase．  

Aninternationalmeteorologicalproject，GEWEX  
AsianMonsoonExperiment（GAME），isnowproposed  
asapartofWMO（WorldMeteorologicalOrganiza・  
tion）GEWEXproject．AsianAWSNetwork（AAN）  
isoneofthebranchprojectsintheGAME，tOeStablish  
AWSnetworkinAsianmonsoonregion．AANplans  
tomeasuresurfaceheatfluxandmonitortheweather  
indifferentland凱1rfaceconditionandclimateareas．  
GEN-AWS is one of the candidates to compose the 
AANinthe representati＼le mOuntainousareas ofthe  
Himalayas，inNepai．   

Acknowlodgm¢ntS  

Theauthorswouldliketoexpresstheirgratitude  
to the Department of Hydrology and Meteorology，  
Ministry of Water Resources，and the Livestock  
I）evelopment Farm（LDF），Ministry of Agriculture，  
HisMajesty－sGovemmentofNepal，fortlleircontinu・  
OuSSuppOrttOrnaintaintheAWS．Wealsothankall  
Of the peoplein Syamboche and Khude village for  
helpingtheestablishmentofAWS．Thisprojectwas  
StlppOrted by Granトin－aid No．06041051from the  
InternationalScientific Research Program，Ministry  
OfEducation，Science，SportsandCulture，Japan．   

Re†erences  

l．GrabsW．EりandPokhrel，A．P．（1993）：Establishmentofa   
measuringserviceforsnowandg王acierhydroIogyinNepal：   
COnCeptualandoperatiorlalaspects．王AHSPtlbl．，218，3…16．  

2．HigucbiK．（1980）：Outl羞neof払eG王acioiogicalExpedition  
OfNepa】（4〉．Seppyo，41，Speciai‡＄ue，1－4＜  

3．HigⅥCbiK▲ミ1993）：Nepai－Japancooperationinresearchon  
glaeier and⊂1inlateSl－f the NepalHil11ala〉■a．IAHS Publ．  
218，291叩36．  

4．Yamada，T．（1989）：An outline ofGlacierExpedition of  
Nepal：LangtangHimalProject1987－88．BulletinofGla・  
CierResearch，7，191鵬193．  

5．YamadaT．，Fushimi，H．，Aryal，R．，Kadota，T．，Fujita，K．，   
Seko，K，，andYa＄unari，T．（1996）：Reportontheavalanche   
inPanga，1995HSeppyo，5さ，145－155．  

6．YasunariT．，andInoue，］．（1978）：Characteristicsofmon】   
SOOnalprecipitationaround peaks and ridgesin Shorong   
andKbumbu Himal、Seppy（〉，ヰ0，Special王ssue，26－32．   


