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Abstract  

Meteorologicalob父rVationsⅥrereCarriedouとinLanがangVa11ey，Nepal，fromJtliy1985toJlliy1986・The  
meteorologicalconditionsatKyangchen（3920m）intheValleyarediscussedandtheclimateofthisdistrictis  
outlined．Theannualprecipitationwasabout1200mm，Characterizedbylightshowersintherainyseasonand  
heavyraincausedbylargescaleatmosphericdisturbances．Theseasonaltrendofairtemperatureischaracter－  
izedbyasmoothcurveintherainyseasonandvariationswithaperiodofabout15daysinthedryseasonin  
responsetoradiation．Theanntlalmeanairtemperaturewas2．70CatKyangchen・TheLapserateoftemperature  
withaltitudewas6．0×1O3OCjmbetweenthealtittldesof3920mand5090m．Thegroundtemperatureatthedepth  
oflmwashigherthantheairtemperaturealmostthroughouttheyear．Thewindspeedwashighfromafterthe  
rainyseasontowinter，andlowinAprilandMaybeforetherainyseason．Thesolarradiationandnetradiation  
showedhighvalue＄fromMarchtoJune，Varyingwithaperiodofabout15days・  

brieny disctl∬ed and the climatein the Lal唱tal唱  
Valleyisoutlined．  

1．lntroduction  

AlongLangtangValleyintheNepalHimalayas，  
manyglaciers are distributed，from which alarge  
amount of meltwater flowsinto rivers．王n order to  
use tbis ab11ndarlt river water as forirrigation and  
hydroelectricity，itis necessary to understand the  
effectofmeteorologicalconditionsontheriverwater．  
ThemeteorologlCalconditionsarealsoimportantfor  
Climatologicalstudies，eSpeCiallythemonsoonclimatc  
irltbisregionwhi（：hischaracterizedbyraiIlyanddry  
SeaSOnS．Inthisdistrict，boⅥ7eVer，thereilaSbeen‡10  
Weather station，and no meteorologlCalreport  
throughouttheyear．  
We carried out meteorologicalobservationsin  

LangtangVal1eyforoneyear，fromJuly1985toJuly  
1986，Simlユ圧aneously with the hydrologicalstudies  
（Fukushima g才 αfリ1987）and giacioiogicalobser－  
Vations（Iidaeialり1987）．Inthisreport，theobtained  
SeaSOnal trends of meteorologicalconditions are  

2．Observations  

The main observation site†Base House’，Calied  
BHhereafterinthispaper，WaSlocatedatKyangchen  
（3920 m above sealevel）on the junction of the  
Langtang River andthe Lirung Riverin Langtang  
Valley（Fig．1）．AtBH，thefollowingmeteorological  
eiemerltSWereObtainedbyself・reCOrdinginstrumerltS：  
airtemperattlre，relativehumidity，windspeed，grOund  
temperatureatthedepthoflOcm，SOlarradiation，net  
all－WaVe radiation and precipitation．The elements  
Observed by visualor manualobservations were  
Weather condition，Cloud amount，Clolユd forms，Wind  
direction，Visibi王ity，radiativetemperatureandgrotlnd  
temperature at depths of5cm，30cm andlm．A  
Summary Of the main meteorologicalelements has   
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measuredbyaraingaugewhichwasobservedevery  
day，and by a self・reCOrding rain gauge of tipping－  
btlCkettype，Whichagreedwellwitheachother．The  
precipitationirlVinterwasot〉tainedbyweigbi一喝the  
dailysnowfa軋  

TheannualprecipitationfromJuly1985toJune  
1986was1225mm．Inthemonsoon＄eaSOnfromJuly  
toOctoberandinJune1986，preCipitationwas953mm  
（78％oftheanrlualvaiue），Whilein汰edry紀aSOnit  
WaS271mm（22％）includingabotlt150mm（12％）of  
the snowね11inwinter．   

Inthemonsoonseason，preCipitationwascharacN  
terizedbydailylightshowerlessthan10mm．Inthis  
SeaSOn，the weather regularly varied diurnally as  
follows．1貯hileit was c量ear at firstin tbe early  
morni†lg，Cloudscameup女■OmthewestalongLang・  
tangValleyatO80rO9h，andthenlightshowersfell  
in early afternoon and stoppedin the evening．On  
OCCaSion，ShowersalsofeIlatnight．   

Intheend ofthemonsoon season，threelleaVy  
rainstormswereobserved：102m‡ⅥSeptmber16≠17，  
169mmbetweenOctober9－11，and172mmOctober17  
鵬18，1985．Theserainswereconsideredtobecaused  
bylarge－SCale atmospheric disturbances．After the  
lastprecipitationofOctober，therewascompletelyno  
precipitationurltiltbesnowfallattheendofDecem－  
t）ビ「．   

InwinterfromDecembertoFebruary，therewere  
Only three heavy snowstorms：82mm（in water）  
December2627，1985，41mmonFebruarylO，1986and  
20mmFebruary14．ThemaximtlmSnOWdepthof77  
CmWaSreCOrdedonFebrlはryl（〉，   
InspringfromM二archtoMay，therewasoceasio－  

na11ightprecipitationlessthanlOmmperday．The  
precipitationinthosethreemonthswas129mm．  

TheprecipitationfromJulytoSeptemberandin  
thefoilowingJunewas671mmi11LanがangValley；  
iとsratiototbearlnualamounとwas55％．Tllisratio  
isless than that of the Khumb11‡王imalin eastern  
Nepal，Which was75％in1973and81％in1974  
（Inoue．1976）．Thisdifferencecanbcexplainedbythe  
heaviersnowfallsinwinterofLangtangValleythan  
thatofKhtlmbuIlimal．Sincetheobservationsiteis  
locatedbehindぬemainridgeiineofthe‡iimalayas，  
the annualprecipitataion ofthesedistrictsis rather  
SmallthanthatofthesouthernslopeoftheHimalayas  
byitsttbarriereffect”（YasunariandInoue，1978）．  

Lightshowersinthemonsoonseasonareassoci－  
ated vit壬1locaiiy（ieveloped cumul11S Ciotlds．Com“  
paringtbeprecipitatiorlaとBHwitbthatatothersites，   

Fig．1．LocationofmeteoT・Ologicalobservationsite＄．BH：Base  
Ho11SeatKyarlgChen，GC：GlacierCampatYa王aGlacier，LV：  
LこInFta叩Villaゞe．and KJ：恒■ijungphu．   

reportedbyTakahashiet al．（1987）．  
Threeunmannedobservationsitesweresetupat  

LangtangVillage（LV）（3500m）fromJuly1985toJune  
1986，at Kyijungphu（KJ）（4200m）from A11guSt tO  
November1985，and at†Glacier Camp’（GC）on the  
terminalmoraineofYalaGlacier（5090m）fromJuly  
1985toJune1986（Fig．1）．Airtemperatureandrela－  
tivehumiditywererecordedinscreenboxesatthese  
threesites，andprecipitationwasrecordedatLVand  
GC，   
Åstheobservationtime，WeuSedNepalStandard  

TimewhichisGMTplus5h40m．   
Wediscussmainlythemeteorologicalconditions  

atBHinthefollowingchapters．  

3．Precipitation  

TheclimateoftheNepalHimalayasisconsideraT  
blyinfluenced by theIndian monsoon（callcd＜mon－  
SOOn’herea允er）whichischaracterizedbyrai‡1yand  
d野党aSOrlS．‡n Langtang Valley，払e onset of the  
monsoon was at the end ofJunein1985and the  
monsoonalrainfallcontinued untilthe middle of  
October．Thedryseasonwasfrom Octoberto next  
May．   

In Fig．2，the observed precipitation arld s‡10W  
depthirlWinter are s壬10Wn．Tbe precipitation was  
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Fig．2、MeteorologicalconditionsatBHinlJangtangValley．Precipitationandsnowdeptharedailydata，  
groundtemperatureislO～daymeandata，andothersarelOwdayrunningmeandata．   

fur洩erdiscussionoft‡l主slocalclouddeve王opme一法and onFebruary17，1986・  
In Fig．3a，the seasorlaltrend of5¶day nユnning  

mean temperatureisshown．Thetrendinthemonr  
SOOn SCaSOnis a smooth curve Without smallvaria－  
tions，Wher’eaSthetrendinthedryseasonhadalarge  
Variationwithaperiodof10to15days，Whichcorres－  
po王1ded to tIle SOlarradiationvariation describedin  
Section 8．This tendencyis clearly fourldin the  
annualvariationofdiurnaltemperaturechangeinFig．  
3b；thehour ofisothermsvaried periodicallyinthe   

SynOpticscaledisturbanceisgivenbySeko（1987），  

孔Temperature  

ÅtBHillLallgtangVaiiey，tbeannua巨meanair  
temperature was2．70C betweenJtlly1985andJune  
1986．Themaximumtemperaturewas16．3OConJune  
23，1986，andthcminimumtemperaturewas－13．2ウC  
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m）alldGC（5090m）．Tbevariati（）nOflapserateis  
ShowninFig．4．AfterthemiddleofSeptember，GC  
WaSCOVeredwithsnowandthelapseratewasabnor－  
ma11ysmallindaytime．Thereasonisthatthescreen  
box at GC was heated from the bottom by solar  
radiationrcflectedfromthesnowandthetemperature  
increased，becauseithadasingle－platebottomanda  
double鵬plate roof．Thistemperatureincrease at GC  
resultedin a smalllapserate．Excluding this case，  
tbeaveragelapseratewas6．0×10－30C／m．  
TモIeiapserateisimportantto主nvestigateglacier  

formatiorla王1dglacierrun－0壬f．Usingthislapserate  
value，Morinaga（抒一房．（1987）pointed out也e close  
relation between the snowline and OOC temperature  
altitude．  

19 8 5  19 8 6  
Fig．3，a）（above）Variation of5仙day mnning mean of air  
temrcrature（OC）．  
b）（below）Annualvariation ofdiurnalchangeofairtemper－  
ature．ThehatehedareaisabovelOOCandthegrayareabelow  
し）■し＼  

5．Groundtemperature  

The gTOund temperature at depthlm was re－  
markablyhigherthantheairtemperature．Asshown  
irltrendsoflOday【runningmeaninFig．2、tbegroljnd  
temperature wasiligher tban the air ternperature  
almost 軌roughout the year．The a‡1nualmean  
gro11ndtemperatureatBHwas6．80C，Whichwas4▲rC  
higherthantheannualmeanairtemperature．  

Eventakingaccountofthesnowcoverinwinter，  
thegroundtemperaturewasstillhigh．Onepossible  
explanation（besides terrestrialheat）is as fo1lows．  
The ground surfaceis a heat source for the atmo－  
Sphereduetothestrongsolarradiationinthisdistrict，  
whileairtemperaturetendstodecreaseadiabatic革Ily  
dlletOt‡lePreVaiiingup・ValleywiIld．Thereわre，t壬Ie  
Surface te‡叩erature and conseqtlent王y the ground  
temperaturebecome王IigbertIiantbeairtemperatur已  
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Fig．4，Lapserateoftemperaturewithaltitudebetween BH  
（3920m）andGC（5090m）．  

dryseason．  
Thistendencyisexplainedasfollows．Thetem－  

pcratureconstancyinthemonsoon seasonisdueto  
thepersistentthickclouds，Whereastheperiodicvaria－  
tioninthedryseasorliscausedbylargescaleatmo－  
Sphericdistlユrbancesrelatedtoplanetarywaves・As  
aresult，thediumalとemperaturevariationwassmall  
in tile mOnSOO王1SeaSOn andlargeiTltlle dry season  
（Fig．2）．  

The temperaturelapse ratewith altitude was  
obtainedfromthetemperaturesobservedatBH（3920  

6．Humidity  

AsshowninFig．2，thetrendsoflOmdayrunning  
meanofrelativehumidity andvapor pressure repre－  
sentthemonsoonclimateinthisdistrict．Thevapor  
pressurewasmorethanlOmbinthemonsoonseason  
WitbthemaximtlminAugust，gradua王1ydecreasedto  
about2mbintheendofNovember，Stabieinwiれter，  
and grad11allyi11CreaSedたom ㍍arcb to the next  
monsoonseason．Åddingt（）thisvariatiorl，therela－  
tivehlユmidityvar主edwiththetemperaturevariation－  

Thclastmonsoonprecipitationwasinthemiddle  
Of October，but the vapor pressure decreasing con－   
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tinueduntiltbeend ofNovember．Tbisdelayindi－  
CateSthatthemoistairleftbythemonsooncircula－  
tionisnotreplacedimmediatelybydryairafterthe  
last rainfall．It may take time for the prevailing  
WeSterlywindtoshiftfromnorthofTibettothesouth  
OftheHimalayas．  

30   
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0   
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 7．Wind  

ThewindspeedinlJanかa喝Valleywasrelat主ve－  
iysmallti甘Ougho11ttbeyear；tbeallllualmeanat‡∋H  
WaSl．8m／s．ThetrendoflO－dayrunningmeanof  
WindspeedisshowninFig．2．Thewindspeedshows  
a maximum of about3 m／s at the beginning of  
November，remaining at2to3m／s untilFebruary，  
anddecreasingtolessthanlm／sinAprilandMay．   
InKhumbu Himal，Onthecontrary，therunning  

meanofwindspeedwasaconstant5m／sthroughout  
the year（Inoue，1976）．The difference can be ex－  
plainedasfolloⅥrS．  

LangtangValleyrunsvest－eaSt WbereasInolユe’s  
ObservationswereI℃adeintbevalleyru‡1ni‡lgnOr払－  
SO涙九 Tberefore，漣e stlrface vindin La頑a王1g  
Valleyismoreinfluencedbythewesterlywind．The  
largepost－mOnSOOnWindspeedinLangtangVal1eyis  
duetotheprevailingwesterlywindafteritshiftsfrom  
thenorthofTibethighlandtothesouthernpartofthe  
Himalayas，and the smallpre－mOnSOOn Valueis ex－  
plainedbyweakeningofthewesterlywindbeforeit  
Shifts northward．Inthe monsoon season，thewind  
Speedismaintained by the up－Valleywind．On the  
COntrary，the wind speed at the observation siとei王1  
Khumbu Himalis bardly affected by tbis westerly  
Ⅵrindvariation＿  

Relatingtotheprecipitationmechanism，further  
discussionofthewesterlywindinthedryseasonand  
theup－Val1eywindinthemonsoonseasonisgivenby  
Seko（1987）．  
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Fig．5．a）（above）Val・iation of5－day running mean ofsolar  
radiation（Mjm2day‾1）．  
b）（t杷low）Annualvariationofdiumalchangeofsolarradiation  
（kⅥrmう．T‡】e由rkgrayareaisaboveユ．OkW】ⅥW2a頂dtわegray  
area aboveO．6kWm－2．   

Ju‡y Aug・Sep▲OcしNov・De⊂・Jqn・托b・MQr・Apr．MQyJune  
19 8 S  19 8 6  

Fig．6、a）（above）Variationof5－dayrunningmeanofnetalト  
WaVeradiatjoll（Mjm‾2day1）．  
b）（below）Annualvariationofdiurnalchangeofnetall－WaVe  
radiation（kWm▼2）．ThegrayareaisaboveO．4kWm「20rbelow  
O kW m－2．  

rosetomore洩anlKⅥr／m2i11fineweat‡ler，  
Tbeannualmeandailysolarradiationvas19－8  

MJ／m2day；themaximumwas33．9MJ／m2day on  
May23，ユ986．   

Inadditiontotheseasonalvariation，a periodic  
variationwithaperiodofabout15dayswasclearly  
found，COrreSpOnding to the temperature variation   

8．Radiation  

Tbe5－daymnni11gmeanandallnualvariationof  
ditlr†1alcbangeofsolarradiationaresbowninFig，5．  
ThesolarradiationreacbedaminimlユminDeceIⅥもer  
near班evi彊ersoistice，Wねi；etわemaximumva5王10t  
SeeninJune near the summer soIstice butin May  
beforetherainyseason．Inthepre－mOnSOOnSeaSOn  
fromMarchtoJune，thesolarradiationoccasionally  
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described above．Tbis period agrees w主tb oTle for  
IndiarlmOnSOOn fluctuations pointed out by  
Murakami（197軋  
The5日dayrunningmeanaIldannualvariatioTlOf  

diljrnalchangeofnetalトvaveradiationared10Vnin  
Fig，6．Tbe net radiationisuslユaily posiもivein tわe  
ぬytime and negative at nigbt．In wirlter，tbe da㌢  
timenetradiationbecamefairly smallowingtothe  
highalbedoofsnowcover，andthedailynetradiation  
was frequently negative．Though smaller than the  
SOiarradiation，thenetradiationvariedsimilarユytoit．  
Tbeannualmeannetradiationwas8．3MJ／m2day．  
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