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Abstract  

MeteoroIogicalobservationsandぐharaeteristicsofalllltlalanddaiTyIlleteOrOIogicalvariablesmeasuredbythe  
GEN－AWSintheNepalHimala〉TaSfromOctobeLr199itoOctober2OOOarepresentedillthisreport．Thehistory  
Ofmaintenanceof払eobservationsystemfromMay1996toOctober2000isalsosummarized．Theobservations  
ShowuniqueseasonalchangesinthemountainweatherintheKhumbuHimalayaswith1argeyear－tOMyearChanges  
inll－interairtenlperatureandstlOWCOVereOnditions．andheIl＼▼yPrPCipitationevents、eVenthoughdatahavebeen  
a（：Cumlユはtedforabout5years．  

1．tntr‘〉duction  

AutomaticWeatherStatjon（AWS）conduetedasapこIrt  
OfGlaciologicalExpeditioninNepal（GEN）wasestablished  
Ilt Sya11gboehe Village．Solukhumbu district．iI10ctober  
1994，in orderto observe quantitativeiy the peculiarlocai  
weather and monitor the climate variability in the Nepal 
Himalayas（Ueno et al．，1996）．Since that time，AWS has  
been mIming smoothly with the htllp of nlこIny reSeilrCLhers．  
techniciansandlocali血abitants．Inthisreport，thecharac－  
teristicsof；Ⅲnuala11ddail〉▼Variationofthedataforalmost  
5years（fromOctober1994toOctober2000）arepresented  
togetherwithmaintenanceactivitiessince1996．   

2．Data c011ection and maintenance  

（；EN→AWSisl（1eatedat86Ji3’E．27049－N．andaltitude  
3833m a．s．l，The observation fieldislocated almostinthe  
CenterOftheLivestockDevelopmentFarm（LDF）inSolukq  

humbu，Ontheflat andhillypasturelandforyakbetween  
SyangbocheandKhuI頭ungVillage，WheregrassaboutlOcm  
highhasgl’oWnSParSel）・inthebarefield．AsofOctober2OOO，  
GEN仙AWS was operated automatically by AANDERÅÅ  
2740AWSsyste王nWithユ2cbannelsat30min㍊tetimeinter一  
＼，als．丸；Ieasuredvariablesofeat：hehこ1nnelarビShowl】inTabJe  
l．Dataare＄tOredintheDataStorageUnit（DSU），andare  
retrievedonceperayear，ThestaffofLDFnotesthedata  
numberdi＄playedontbeDSUonceperaweek．E‡噂ineersof  
the Departmellt Of HydroIogy and Meteorolog〉▼（DHM）itl  
Kathmandumainl）・CarryOtltd；ltaretrievalandmaintenanee  
Ofthesystem．Onceeverytwoyears，Japaneseresearchers  
Carry Out SenSOr eXChange and maintenance of the whole  
SyStem．In theわ1lowing，琉e maiIltenanCe aCtivities after  
1996arestlmmarized．  

a）1996May（Iく．Ueno，R．B．Kayastha．H－Fujinami）   
To prevent abnormallylowlevels oflithium battery   
power，Whichcauseaseriousdeletionofdata，aSOlarcell  

Tablel・ListofcomponentsofobservationinGEN～ÅWSin20OO．Systemandsensorsweremanufacturedbythe  
ÅANDERAAinstruments，NorⅥ7ay．  

しha11ne】 E】ビnletlt  Abbreviation Sensors type 
1  Reference channe1  
2  Windspeed  
3  Max．windspeed  
4   Winddirection  
5  Relativehlユmidity  
6   DoⅥⅥWard shortwaveradiation  
7   Pressure  
8  Soiltemperatureat15cm  
9  Airtemperature  
lO Precipitati（1n  
ユ】． UpwardsbortwaYeradi裏ion  
12  Soi王temperattlreat軋5cm  

WS  
WSmax  
WD  
RH  
Sd  
PRESS  
Ts15  
AT  
PRECIP  
Sl王  

TsO5  

3NCupanemOmeter   

potentiく）meter  
Ilygrophiber 
Temperattlrediだerence  
SiIicon chip 
Platinum resistor 
Platinum resistor 
TippingbtlCket  
Temperatured主ffe托nCe  
P王atinumresisモOr   
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power modulewasintroduced．Dueto t‡le dif責ctlity of   
maintainingadequatepowersupply，thesnowdepthsen－   
SOrWa＄remOVed．Calibrationproceduresforthetempera－   
ture，humidity，insolation，and soiltemperature sensors   
WereCarriedout．Trainingin the dataMretrievalopera－   
tio！1SWaSperformed．   

b）1996August（A．P．Pokhrel，R．B．Kayastha）   
Data were retrieved from the DSU，and maintenance   
WOrkwasperformedonlybyNepaleseforthefirsttime．   
The humidity and atmospheric pressure sensors we   
excharlged．Since the‡1，汰e data number displayed on   
DSUhasbeennotedbystaffsoftheLDFonceperaweek．   
They are instructed to report to DHM in case of an 
abnormality，SuChasnochangeinthedatanumberfrom   
the previous value．This task assures earlier detection   
andrecoveryof払eAう野S野Stem，   

C）1996November（T．Kadota）   
Datawereretrievedandmaintenanceworkswerecarried   
Out．Therewasaproblemintheraindataretrievalfrom   
adatamemoryunitmanufacturedbytheKadecCo．The   
neeessity of combining t＼＼▼O d；lta unitsi11tO Onein the   
董uturewasexamiIled，  

d）1997April（0．R．Bajracharya，R．B．Kayastha）   
Thewindvelocitysensorwasreplacedwith anewone．   
Allradiationsensorsweredetached，andtheraingauge   
p111sei王Ipt王t，WbicbusedtbeXÅDECmemory，WaSSbifted   
inAANDERAADSU．TheoperationoftheKADECunit   
WaS abolished．Afterward，al1elements were recorded   
SimultaneouslyinoneDSuAIso，thedataretrievedand   
maintenanceofthesystemwereshiftedtoonceayear．   

eき1998Marcb（K．Ue‡10，M．R．C‡iitrakar，D．P．MaIlan血ar，   
ML Hattori）   
Wind speed data weremissing since7December1997．   
Thewindspeed，upWardshortwaveradiation，andtem・   
peraturesensorwerereplaced．王nstal1ationdepthsofthe   
SOiltempざratureSenSOrⅥ℃reCbeckedatO・5cmand15   
Cm．Thedomeofthenetradiationse‡1SOrWaSbrokenby   
abird，andthesensorwasremoved．Systemandsensor   
maintenancetrainingwerecarriedout．   

f）1999May（R．B．Kayastba）   
Data were retdeved and mainte王IanCe WOrks were con－   
dlユCted．ftwasreportedthat a yak brokenthrol噂h the   
fenceoftheobservatoryon26November1998andover－   
turnedtheAWS．Thewind speed and direction sensors   
Were broken．The wind speed sensor was manually   
recovered，butthewinddirectionsensorwasremoved．A  
faesimile maぐhine wasintroducedinto the officぐOf the   
LDF．  

g）20000ctober（K．Ueno，M．R．Chitrakar，H．Iida）   
Data were retrieved and maintenance works were con・   
ducted．Airte王nperature，relative bumidity，Vind speed   
anddirecti（1Il．uPl＼▼at’danddow11WardradiationandprビS－   
Sure＄enSOrSWerereplaced．Duetothebatteryconsump－   
tion，SOmeOfthenighttimedatainthewinter1999were   
lost．Thereplacementofthesolarpoleisexpectedinthe   
next fieldvisit．  

3．Dataproぐ¢SSing  

DatainI）SUareASCIItypeandrecordedeverydaywith  
atimestampandcontinuousvaluesof12channelswitha30  
山minuteinterval（called N value）．The previous DSUis  
rep】acedl＼■ithaIleWOIlefordat；laCquisition．TheN values  
areretrievedintoaportablepersonalcomputerthroughthe  
DSUreader，andareconvertedintophysicalquantity（mete－  
OrOlogicalvalues）withcalibration coefficients for every  
SenSOr．The coefficients are determinedinJapan before  
sensors areinsta王1ed．The calibration coefficients for each  
Ol）紀rVatio‡lperiod are t壬Ie mOSt主mportantinfomationto  
determine the accuracy of recorded values．The data are  
retrievedatthestation，theninKathmandu，andfinallyin  
Japan．Retrievalofdata，eSpeCiallyatthestation，isimpor・  
tanttofindoutthefaultsignalofthesensorforthemainte－  
nancework．Sincethedataretrievaiprocesstakesseveral  
bours，pOⅥ7erCOnditiorlSSOmetimesdonotallowtberetrieval  
ofdata atthe station．  
Data were recorded almost continuously，eXCept for  

WindspeeddataafterJune1996．Datacorrectionforwind  
directionandprecipitationisnotcarriedout，eVenthough  
inaccl汀ateValuesduetoたeezまngor11nder－CatCbofsnoⅥ正all  
maybe recordedwith severalhours delay，Unustlalwind  
Speeddataweresometimesrecorded，andtheseweretreated  
asmissingdata．Accordingtothedataofstronginsolation  
Withcontinuouswindspeeddata，itwasconsideredthatthe  
Windsensordidnotfreezeformorethanseveraldays，Since  
observationoftheradiationisco！1dtlCtedin‡10n－Ve壬濾ilation  
COnditions，dew condensation may exist especiallyin the  
morning，butdatacorrectionhasnotbeenperformed．The  
insertionofmissingdataandvaluechecksarecarriedoutin  
Japan，andcorrecteddataarereturnedtoDHM．   

も ClimatologicalaspectoIdata  

Dailymeanvaluesarecalculatedfromthemeteorologi－  
Calparametersobservedat30…minuteintervals，andthetime  
Series are shownin Figs．ト4∴Monthly mean values are  
ealeulated for the monthsin whirh therewerenomorethan  
lO days ofmissing data，and tbey are presentedwithtbe  
annualmean valuesin Table2．Maximum and minimum  
temperaturesinthe table correspondto the monthly averT  
agesofdailymaximumandminimumtemperatures，reSpeC－  
tively．Theprecipitationisshownasanintegratedvalue．For  
3years，fromJune1996to May1999，Vben dataⅥ㌢ere  
acquiredfortheentireseason，theseasonalaverageforeach  
30－minuteintervalwas calculated and shown as diurnal  
VariationsinFig．5．Characteristicsofeachmeteorological  
Variable aresummarizedinthefollowing section byusing  
thesefiguresandtables．Thespring，Summer，autumnand  
Wi王Iter SeaSOnS COrreSpOnd to tbeIⅥ0Ilths of March一対ay，  
June－August，September－November，andDecemberrFebru－  
ary，reSpeCtively．Here，theyearofthewinterisdefinedin  
WhichJanuaryandFebruarycxist．   

J．了．ノ1汀‘川‘J∫（）／／／（W小ソ打／椚・l－  
Maxima ofboth air and soiltemperatures appearin  

June，just bcfore the onset of the monsoon．During the  
monsoonseason，almostflatordecliningtendenciesofthese  
variables are observed due to the cloud development with  
precipitation（Figs．1and2）．Year－tO－yearVariationofthe   
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rencesofsuchvarm－periodmayieadtoaredlユCtionoftbe  
beatstorageinwi‡lter，andpo∬iblycausetheretreatingof  
low altitudeglaciers．Averagewintertemperatureiswar－  
mestin1999，Whichcausestheannualmeantemperatureto  
illCl．eaSeb〉TmOrビthanlて1o＼▼erthatofothビryearS（Table2）．  
SoiltemperatureatO．5cmandupwardsbortwaveradia・  

montblyaveragedtemperatureduringthemonsoonisvery  
sma11，almostwi漁inldegree．Inwinter，tiledailymini‡num  
temperaturereachedaround－10℃，buttherewereseveral  
dayswithadailyaveragetemperaturehigherthanO℃．The  
Winteraveragedkmperature軋1CtⅥaもesgreatiydueto tbe  
exisぬ1Ce On払eseⅥFarmdays or periods．Freque‡豆OCCtlr－  
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Fig．3．Same as Fig．1，eXCept for downward（upper）and   
upward（lower）short－WaVCradiation．Solarradiatione＄ti・   
matedatthetopofatmosphereisshownbysmoothcurves   
（upper）．  

1㈱幣母㈱  
Fig，1．Daily average air temperature（upper）and specific   
humidity（lower）fromOctober1994toOctober2000．Data  
fromMarchtoSeptember1995，fromDecember1995toMay   
1996，an（王fromFebruarytoAprii2000aremissing，   
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Fig．も Sameas王手ig．1，eXCept紬rsl汀facepresst】refupper）and   
daまiyprecipitation（iower）．Precipitationdata缶・OmJulyto  
October2000aremis＄1ng一  

。鴫榔曳1呉、㈱   
F重g・2・SameasFig・1，eXCeptforwindspeed（upper），SO冒  

temperatt汀eat8．5cm（ま0Verも1ackline），arldsoi】tempera・  
tⅥreat15cm（lowergrayline），  

Tabie2、Mon払1yaverageofmeteoro】ogica王elemenモS．  
B！anksare払rmissir箋gdata．  
（AT：airtemperature，ST二SOiitemperature，RH：relativehumidity，WS：windspeed，PRES：preSSure，Sd：downwardshorト  
WaVeradiation，Su：upWardshort－WaVeradiation，PR：preCipitation，andq：SpeCifichumidity）  
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Fig．5．Diurnalvariationintbeairtemperature（a），SpeCificbumidity（軋dowrlWardsborモー   
WaVeradiation（c），upWardshortwaveradiation（d），preSSure（e），SOiltemperatureatO．5  
Cm（f），andhourlyprecipitationinsummer（g）andspring／fall（h）．Thick，thin，da＄hedand   
CrOSSedlinescorrespondtospring，Summer，fallandwinterseason，reSpeCtively．   



2β  Bu11etinofGlaciologicalResearch  

tion data are very usefulto detect the existenceofsnow  
cover．SnowcovereddaysaredefinedaswhentheO．5cmsoil  
temperattlreis at a constant value beiow O℃and when  
daytimealbedoisover50％．Tbenumberofsnowcovered  
dayswas36daysin1996／97，73daysin1997ノ98－68，and5  
daysin1998／99dur主三唱W呈nter，Wbichs壬10WSiargeyear－tO  
－year餌ctuations．Atthestation，grOu王1ddoesnot打既Ze，  
becausethe15、cmSOiltemperatureisaboveO℃throughout  
theyear，Day－tO－dayvariationsofsoiltemperaturebecome  
largefromDecembertoFebruary，becausethediurnalvaria－  
tionofsolarradiationfluxresultsinfreezingandthawingin  
the ground．The amplitude of the daily variation of air  
temperatureandsoiltemperatureisthesmailestinsummer  
andiargestinwinter（Fig．5a，f）．Thisisduetotheeffectsof  
cloudiness，Whichpreventsstlrfaceheatingin the daytime  
andradiativecooli勇者intbenighttime．Besides，Sく）iitempera－  
tⅥre at O．5cm becomes nearly tbe same at around noo‡l  
trotlgbolユtSpri‡唱tOfail．   

・ノ，ユ〃J〃〃／‘叫・（川（▲J♪汀巾J血′わJJ  
Toindicateanabsoluteamountofmoisture，thespecific  

humidityiscalculatedu＄ingrelativehumidity，temperature，  
and pressure data．Daily averaged specific humidityis  
almostabovelOg／kg（maximumataround13hPaasvapor  
pressure）duringthemonsoonseason，butitlowersrapidly  
lessthan5g／kgduringthepostmonsoonandwinterseaso  
（Fig．1），Diurnalrangeof血especificb㍊midityissmaliin  
comparewitb也atof琉eseasollairange（Fig．5払Monsoon  
o11父tandoffsetatSyangbochearedefinedaccordi喝tOtbe  
stlCCeSSion ofprecipitation days，SuCh as threecontinuous  
daysofnon州preCipitationbeforeoraftertheabruptincrease  
oftheamountasonsetandoffset，reSpeCtively．Themonsoon  
periodsaredefinedas6／3－10／1（totalamountof740．Omm）  
ねr1995，6／16山10／5（752．5mm）ねr1996，6／19…10／2（682．Omm）  
for1997，6／13叫9ハ4（7触5mm）for1998，arld6／3－10／6（812，  
5mm），ねr1999respectively．During1995to1999，79％ofthe  
annualprecipitation occurred dtlring the monsoon season，  
anddailyavera屠epreCipitationduringthemonsoonseason  
was6．7mm維Year－tO【yearCbangeinthe totalmonsoon  
precipitationamotlntWaS王ess払an70mm，ContinuousiieaVy  
precipitationtendstoprevailinthefirsthalfofthemonsoon  
periodin any years．Heavy precipitation event＄are nOt  
limited to the monsoon periods，aSit occursin the non  
－mOnSOOnperiod．Forinstance，abnormallyheavyprecipita－  
tioninNovember9tollin1995（122．5mm）causedaserious  
avalanchedisasterupstreamoftheSolukhumburegion．Itis  
noteworthythatsuchanon肌mOnSOOndisturbancecauseda  
grater year－tO－year Changeinthe annualprecipitation  
amounttban也atbymonsoo11preCipitation．  
T壬Ie Winterprecipitation amountinTabie2cot11dbe  

under仙eStimatedd11etOunder－CatCbfort王IegalユgeOrdelay  
ofdatarecordi喝dlユetOtheたeezingoftbetippingbucket・  
Theditlrnalchangeinprecipitationamountexceptinwinter  
is shownin Fig．5h．In summer，thereis a remarkable  
increasein precipitation from sunset tomidnight，with a  
peak around21：00－23：00PM．Totalprecipitation from16：  
00PM to6：00AM corresponds to88％of the daily total  
amount．hspring，a Peak appearsaroundnoonindiurnai  
variation，although the absolute amountis smalL Ditlrna王  
variationoftheprec主pitationfreq11enCy（notshown）shows  
similar variations，eXCept that the daytime peakis not  
evidentinspring，a王Idtbefrequencyincreaseseariyat‡ligbt  

infall．Theseasonald主fferenceinthedilユmalprecipitation  
Changemaybecioselyreiatedtothemeltingofsnowovera  
gaugeorchangeoflocalcir（：ulationsystemassociatedwith  
SeaSOnalprogressofthemonsoonsystem，andftltureStudies  
areexpected．  

イ．ユf一作∫∫7什i、（川〟Jぐ／〃（ノ  
Atmosphericpressureshowsseasonalvariationswithin  

630650hPaat3833ma息1リWithatendencytohighpressure  
in summer andlow pressurein winter（Fig→4）．Westerlies  
causeweekly fluctuationsinthe non－mOnSOOnSeaSOn，but  
thefluctuationdiminishesinthemonsoonseason．Inevery  
SeaSOn，preSSureOSCiliationsprevailtwiceperadaydueto  
theatmospherictide（Fig．5e）．Windspeediscomparatively  
smallevenatthehighelevations．Thisisbecause払estation  
islocatedinadeepvalieyrunningi王Itbesol血－nOr縫direc－  
tion，Wbere mountains sbade tbe upper zonaiwinds．In  
additiorl，tbe stationisiocated severalhundreds meters  
higher above the valley floor，and thelocation prevents  
detectionoftheshallowwindsystemalongthebottomofthe  
valley．Thoughthe annualvariation ofwind speedis not  
accuratelyobservedduetothemuchmissingdata，atleast  
thetendencytoincreasingwindspeedinthepre山mOnSOOn  
seasonisshowninFig．2andTable2．Figure6showsthe  
SeaSOnally averaged diurnalvariationin the wind vector．  
Thevaiieywindfromthesouthprevailsinthedaytimefrom  
spri11g thro喝bout tbe faま1，and contin11eS untilmidni如  
duringlhesu111nler．FrolllWintprtospri11g．it tendstoblol、’  
fromtbesout‡1WeSt，affectedbythegeneralviIldal）0Ve払e  
valley．Mountainbreezecontinues onlyinwinterat night，  
andespeciallyintheearlymorningaround5：00仙7：00fromthe  
northwesttonorth．  

4，4．ガα励め犯   
I）ailyaveragedinsolation（downwardshortwaveradia－  

tion）peaks3ustbeforethemonsoon onset，andisabruptly  
depressedafteTthemonsoononsettothesameoriowerlevel  
inthewinterseasonduetothecloudcover（Fig．3）．InFig．3，  
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seasonalchangesindailysolarradiationcalculated atthe  
topoftbeatmospberearealsoshownbytbesoまid（：urV舘，  
Åtmospberic conductivity（β－dust）for fair weatber days  
eqllalsこIrOundし＝）150．Oコ．＼＼▼hichshいⅥ’Sthe＼■er）・CleこIr；山11O－  
Spberein tbe王iimaiayas．Snow cover direct王y aだects the  
variationin upward short wave radiation．Inwinter，the  
tendency of abruptincreases with gradualdecreasesin  
upwardradiation，Whichisapparentinwinter1997and1998，  
reflects the change of snow cover areas not onty in the 
Observatorybtltalsoattbemotlntainslopessurrolユndirlgtbe  
Observatory．Lessupwardradiationinwinter1999indicates  
less snow cover，Wh主ch corresponds to the warm winter  
indicatedbythetemperaturedata．Anotherseasonalchange  
intbeupⅥrardradiationint‡lenOn－W主nもerseasonsmaybe  
duetothee吉良ctofgrass．Dai桓meana王bedoescalcu苫ated  
during払esnoⅥrCOVeredandnon－SnOWCOVeredper言odareO、  
56andO．14，reSPeCtively．TbelargeralbedovaltleOftbesnoⅥr  
COVeredperiod（0．56）istheresultofthereflectionfromthe  
SurrOunding mountain slopes，andit may be one of the  
Characteristicsofstrongupwardradiationinthedeepvalley  
Wi也snoⅥ7COVer．Tbe amplit11de of tbe daiiy variationin  
insolatiorlis tbelargestin spring，In summer，irlSOlation  
peaksataroundll：80，tbellrap主dlylowersdueto払eclou8  
development（Fig．5c）．Inthemeantime，thelargestdiurnai  
variationof㍑pWardradiationexistsinwinterbecauseofno  
cloudconditionwitbsnoⅦCOVer（Fig．5姐   

・J．う〔二（りJゆrブナ克（け川・〟んl，‘Jr／〆け（）わざりて▼√了〟r）侶〟〃（りi抽〃・（－♪／ー川  
MeteorologlCalobservationinailseasonsattheKhum－  

buHimalayawasinitiatedbytheGENsciencegroupin1970  
withmanualinstruments．Seasonalchangesofthemeteoro－  
logicalelementsweresuccessfullyobservedatLhajungsta－  
tion，4420ma息l．in1973－74拝notle，1976；Yasunari，197軋  
Åccordir喝tO払e dif短rencesin observatio王1methods and  
decades，itisdifficulttocomparedirectlythedatabetween  
Lhajung arld Syangpoche．But，qualitative compariso‡1  
reveaied a む短r climate at Lbaju喝；the precipiもation  
amou鴫forexampleナistwotbirdsoftbatatShangpocbe，  
Wi七重Ia WaterVapOr preSSnrelesstbanlO hPa evenin the  
monsoon season．The temperature at Lhajungis about2  
Ldegreeslowerandmorefrequentsnowfallisexpectedthan  
inthe Syangpoche．Mountainrvalleywindprevails atboth  
Stations，butratherstrorlgwindspeedarereportedatLha－  
jung，Whichmaybeduetotheexposedtopography，In1985  
－86，払eGEN－L‡）（GENLangとangproject）grotlpCOndlユCted  
meteorologicaiobservationsatKyangcben（3920ma．s．ま．）in  
thebottomoftheLangtangValley，located120kmwestof  
the Kb㍊mbu Valiey（60km nor也from Ka班mandu）witb  
manlユala‡ld self鵬reCOrdi‡lginstrume‡丑S（Takabas壬1iggαgり  
1987）．h：IorpmonsoonprecipitこItiollthanatS）’angpOChenIld  
beavy non－mOnSOOnalsnowね11exceediTlg60cmin depth  
were reported．Thelangtang Valley runsin thewestweast  
direction，Whichcauscdmoreinfluenceofwester】iesinnon  
mOnSOOnSeaSOnandprovidedlargerwindspeedthanthat  
at Syangpoche，‡n1996，Fu3ita et aL（1997）also conducted  
COntinuotlS meteOrOio蛮Calobser∇atiorlS by automated  
instruments around a debris－COVered glacierin1996．Tbe  
automated observation couid provide more precise variaY  
tions，andthere＄ult＄WereCOmparedwiththosein1980．王n  
thisyear，beavyprecipitationwasalsorecordedinOctoもer  
1996，Wbic‡lだnpba＄eZedsporadic壬1eaVypreCipitati（）neVent  
inthenon－mOnS（〉OnSeaSOnaSaCOmmOn主mportantaspectin   

theHimalayas．王ntraNSeaSOnalvariationofdaiiymeanshort  
WaVeradiationreportedbyFujitag£α乙（1997）isa王so永）und  
atSya喝pOCbewitbarotlndlland20days如que∝yanaト  
yzed by Fourier series expa‡iSion．Åutomatedintensive  
meteor（〉logicalobservationsi‡ltile Tibetan plateau were  
alsoconductedintheTanggulamountainssince1989（Ohata  
gfα乙，1994）．  
Theabove－mentionedmeteorologicalobservationswere  

COnductedinconnectionwithglaciologicalandhydro10gical  
researcbprojects，a王1dtbeyⅥ7erenOtalvaysaimedatlong  
termmOnitori喝Ofweatberorc王iInateCbangeatafixed  
Station．Besides，DHM has established mountain hydro－  
ClimatologlCalstationsin the Himalayan mounta主rlS Since  
1987asa partofitsSnowandGiacier‡iydroiogy Prqきect  
（Gtlabs aIld P〔1khrel．1叩3）．The obs亡で＼lこ1titlllSiIIClud（、Watビr  
leveimeasure汀Ient，anddaねbavebeenacclユmⅥiatedねrtbe  
analysisofwater resources andclimatevariability．Inthe  
riverheadoftheKhumburegion，anItalianPyramidMeteor・  
0logicalGroup started automated meteorologlCalobservau  
tions at the foot of Mt．Everest，5050m a．s．l．，Since1994  
（Berblaniggα£，2000）．BertolaniandBollasirla（2000）found  
remarkableyeartoyearcbangesintbewintermeteorologiw  
Caldataatthe‡）yramidstatbn，andrelationstoabiemial  
OSCillationwasdiscussed、Bol王asina et ai．（2000）reporteda  
differentpattern主nthediurnalchange ofprecipitation as－  
SOCiatedwi払differe重1tlocalandp王ateat卜SCa】eatmospheric  
Circulation．Tb鴇eeViderlCeSmaybeclosely relatedto tbe  
resultsshowninSection4．1and4．2．Comparisonofsi王nulta・  
neousdata observedatdifferentaltitudesinthesamebasin  
is very important to confirm the characteristics of such 
remotemountainweatherandalsotovalidatetheimpactof  
Climatechange，FuturecoMOperationbetweenthePyramid  
andGENl須ⅣSmeteorologicalgrolipSiseagerlyanticipat－  
ed．  

5．Concludingremarks  

Meteoroiogicalob紀rVationsin the Nepal拝呈maiayas  
from Octoもer1994to October2080are reported．M扇or  
characteristics are summarizedasfollows．  
1）Inthemonsoonseason，ClouddevelopmentwithprecipitaA   
tionabruptlyreducestheinsolationandradiativecooling，   
WhichinduceslowerdailytemperatureswithsmalldiurA   
nalvariation．  

2）1野indspeediscomparativelyweakevenat也eaititudeof   
3833m a息1．，and血e wiIld system prevaiまs along the   
major valley running soutb to north．Vall呼Wind conサ   
tinl妃S fromtbe daytime to midnigbtin stユmer，W壬Iile   
mountain wind prevaiis from払e mid鵬night to eariy   
lllいrningi11ⅥTi11tビー．  

3）Warm periods withdaiiymeantemperaturesurpassing   
O℃frequentlyoccurinthewinterseason．Frequencyand   
durationofthewarmperiodandsnowcoverdayschange   
fromyeartoyear．  

4）The precipitat主on amountis about700mm dばing the   
monsoon seasく）n．‡‡eavy precipitation of more tllan30   
mmperdayisrecordedi‡l也enon－mOnSOOnperiod．T‡le   
diurnalvariationinprecipitationismaximlユmduringthe   
nigbtintbemonsoonperiod，andasma11daytimepeak   
appearsduringtbepre〔mOnSOOnperiod．   
Åutomated meteoroiogicaiobservationもy tbe GEN  

－Å1ⅣSbassboⅥrnla曙eyear岬tO－year洩angesirl洩etempera－   
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tureandsnowcoverconditions，includingextremelyheavy  
precipitationevents，eVenthoughdatahavebeenaccumulatェ  
ed for onl〉TJ）・earS．To nlOnitor thtヲ Weather of the  
Hima王ayasinrelationto也eciimatevar主ationonagiobal  
SCale，GEN－AWSrnustcontinuetoprovideevenmorecon－  
tinuousandqualitativedata．Establishmentofrealtimedata  
transmissiontotheDHMatKathmanduisoneoftheurgent  
taskstoutilizethedatanotonlyforsystemmaintenancebut  
also for a possible usein regionalweather forecasting or  
disaster prevention．Further continuous support for GEN  
仙AWSisexpected．   
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