
Bu11etinofGlacierResearch5（1987）ガqNr28  
⑥DataCenterforGlacierResearch，JapaneseSocietyofSnowandIce  

25  

Streamwatertemperatureobservationsin LangtangKhola，NepalHimalayas   

洞asakazu Suzukil，Yoshihiro Fukushimal，Katsuhjsa Kawashima2，TakeshiOhta3，Hideaki  
NTotoyama－and HiroshiKubota、  
IFacl】】tyofAgric11】tljre，KyotoUniversity，Kyo拍686Japa11  
2 ThelnstituteofLowTemperatureScience，HokkaidoUniversity，SapporoO60Japan  
3 FacultyofAgriculture，IwateUniversity，MoriokaO20Japan  
4 KarterArtLandscapeLtd．，Chuoh－Cho，Meguro－kuTokyo152Japan  

（ReceivedDecember25，1986）  

Abstract  

Measurementofstreamwatertemperature at Kyangchenin Langtang Kbola，NepalHimalayas，hasbeen  
madefromJtlly1985toJuly1986asafactortodescribehydrologicalconditionsinhighaltitudewatershedshaving  
glaciers．Dailymeanwatertemperattlreis30Cto6OConalmostalldaysinspring，Summerandatlttlmn，andOQC  
to2OCinwinter，DailymeanwatertemperatureishigherthanairtemperaturefromlateOctobertolateMay．  
ThewatertemperatureoftheLangtangKholaatKyangchenhasagentleseasonalvariationattributedtothelarge  
COntributionofthewaterfromglaciersthroughouttheyearwithaconstantwatertemperatureofnearlyObC．  

1．lntroduction  

Aspartofahydrologicalstudyinawatershedin  
highmountainregionshavingglaciers，StreamWater  
temperaとure together with the discharge rate a11d  
meteorologicalfactorsweremeasuredatKYangChen  
inthe Langtang Kholamain stream，NepalHimalaq  
yas，fromJuly1985toJuly1986，  

StreamwatertemperatureoftheLangtangKhola  
WaS meaSured from thelate morlSOOn SeaSOn tO the  
post－mOnSOOn父aSOnin1982and was reported by  
Yamada（浮（詑（1984）．However，theinformation  
about the seasonalvariationin the stream water  
temperatureinthiswatershedisasyetuncertain．  

tion siteis333km2．  
Water temperature wasmeasured at the hydro，  

logicalobservationsitefromJulylO，1985toJuly5，  

2．Study site andinstrumentation  

Langtang Khola Watershedis situatedin the  
northernpartofcentralNepal，andistheheadwater  
areaoftheTrisuliRiverintheNarayaniRiverSysY  
tem．Tile Kyangchen hydrologicalobser￥ation site  
（Sl）妄s王ocatedat3840m a．s．l，，15kmdownstream  
fromtheendoftheLangtangGlacier（Fig．1）．The  
CatChmentareaoftheLangtangKholaattheobservap  

Fig．1．Amapsbowingt‡leSttldyarea，tbeIJanがangKhola  
watersIled  

Note：Sl ：HydroIogi（ニa王StationatKyarlgChen  
BH ：Meteoro10gicalStation（BaseHouse）  
KHS：HydrologicalStationatKyijungphu   
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1986．Thiswasdoneusingtwotypesofinstrumen晦  
a Pt－reSistance thermometer recorded by an auto－  
matic recorder（Chino ES200）and a thermistor rec－  
Orded by a digitaldatalogger（Grant SQ8）with  
handheld computer（Epson HC－20），Which operated  
one set ofinstr11mentS at aもime．Tbe records on a  
Chartwerecalibratedbymanualmeasurementwitha  
me】●Curyther汀10meter．  
Thedischargeratemeasuredatthehydor’0logical  

Observationsite，andmeteorologicalfactors，SuChas  
airtemperature，SOlarradiation，andnetradiatiorleic，  
measuredattheobservationfield（BH）inKyangchen  
（392Oma．s」・）arereportedbyFtlkushimaetal，（1987）  
andTakahashieial．（1987）．   
Inaddition，OCCaSionalmeasuremeT注Oft‡ieWater  

仁emperature was carried out at the Kyijungphu Hy－  
drologicalSite（KHS，4400ma＿S．1．），theupstrearnend  
Of the Langtang Khola approximately300m down－  
Streamfrom themaJOrSpringonthe footoftheend  
moraineoftheLanがangGlacier．  

3．Results of measurements  

・●J・J・∫／ハ、′”′＝…／けん明什刷′′汀′ノ／ムー．…J坤・んぐ〃  
Dailymeanvaluesofthewatertemperatureof  

theLangtangKholaatKyangchenareshowninFig，2，  
togetherwith払edischargeof班eLanがangKhola，air  
temperatureandsolarradiationdata atKyangchen．  
In thewinter，Stream Water temperature WaS mea－  
Sl汀edbyhandtwiceadaybecauseofthedifficultyin  
maintenance of automatic recorder．In this figure，  
dailymeanvaitleSCalclllatedbylユSi田宮24ite汀ISOfdata  
（onceoflthehoureveryhourforoneday）arcplotted．   
DailymeanⅥratertemperatureOft圭一eIノangtang  

Kholarangesfrom3DCto6OConalmostal】daysinthe  
Sprlng，Summerandautumn，WhileitwasfromODCto  
2OCin thewinter．The amplitude of the seasonal  
Variationindailymeanwatertemperatureissmaller  
t王Iant壬ほtiIldaiiymeanairtemperaとure．Thestream  
WatertemPeratureishigherthantheairtemperature  
fromlateOctobertoiateMayandisloweratother  

鼻  
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Fig・2－（a）Seasonalvariatiorlinthedaily汀】earlWatertemperatljreOぎtbeLanがangKわ0】awaとershdatKya11gCbeTl絢ickまine）  
andthedailymeanairtemperatureatBH（thinline）  

rb）D急呈iysoユarradja琉）natBH  
（c）DailydischargerateoftheLangtangKholaWatershedatKyangchen   
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Fig．3．Diurnalvariatiopsinwaとertemperatl汀e，airtemperature，radiatjonanddi∝hargerateatKyangcllenOnSOmeSe重∝ted  
fi11edays  

（a）WatertemperatureoftheLangtangKholawatershed（linewithdots）andairtemperature（thinline）  
（b）Solarradiation（thickline）andnetradiation（thinline）  
（c）Di鑑hargerateoftheLan離ang文鳥olalⅣatersbed  

Tablel．Streanwatertemperature at Kyijungphu HydrologlCal  
Station，Langta†lg Kbola（44（〉Om a息l．）  

times at this site．  
Fig．3sbows洩e diurna】variationsin stream  

water temperature，air ter鱒ratt汀e，SOlar rad主ation，  
net radiatiorland discharge rate on some selected  
days．The daily maximum water temperature ap－  
pearsataround14hto16h，20r3hoursbehind軌e  
timetbemaximumairtemperatureandthemaximum  
solar radiationintensity appear’S，and more than5  
hours ahead of the time of the peak in the diurnal 
discharge raぬ Tbe water temperature at nightis  
approximateiy3¢Cin summer a王1drlearly OOCinthe  
winterandspring．Therefore，theseasonalvariation  
inthedailyminimumwatertemperature主squitelittle．  
Theotherhand，theamplitudeofthedil】r11alvariation  
inⅥ㌢atertemperatureismorethan5degreesollfine  
daysinthesummer．Thcamplitudeofdiurnalvaria－  
tion in water temperature on fine days corresponds 
witbthedegreeofthedaytimeradiationrate．   

、■J，ユ ∫／什〃川～川／けJlt川作＝／椚一l、／／／〟▲l巾川ど♪／川  
StreamwatertemperaturemeasuredatXyijung－  

phuHydrologycalStation（K‡王S）isshowniflTable．1．  
Thistableindicatesthatthetemperatureofthewater  
Suppliedfromthe LangtangGlaciertothe Langtang  
Kbolaisnearlyconstar；t，ranging育omOむCt（）10Catall  
liIllビS．  

Stream water temperature  
（Qc）  

7．Aug．1985  3
0
0
0
0
0
船
0
0
0
0
0
0
3
0
3
0
3
0
0
0
3
0
3
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0．4  
0，4  
（1∴ミ  

0．4  
0．7  
0．4  
0．4  
0．3  
り．！1  
0．3  
0▲1  

0．2  
0，5  

8Aug．1985   

9A噸．1985  
26 Sep. 1985 
27Sep．1985  
12 Nov．1985  

25Jun、1986  

J？∴J．J）ふ－WJ∫／（りJ  
The stabilityin洩e seasorlaivariation of払e  

minimum water temperature suggests that stream  
WatertemPeratureiswe11preserved，unreiatedtoair  
temperature，鉦om thel叩Stream end to the（）bserva－  
tion site under no so王ar radiation corldition．This  
may cause of the rather large volume of u;ater dis- 
Chargeeveninthewinter，thelowdischargeperiod．  

The order of time sequential appearence of the 
peakvaiuesin洩edit汀naicourse；SOlarradiationalld  
airtemperature，Stream Water’temPerature，and dis－   
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Cbarge ra略indicate that仇etimelagof払emaxi－  
mumwatertemperatureiscausedby壬Ieaもexcbange  
alo喝tbestream，Wbiまetheもime王agoftbediscbarge  
peakincludesbo挽t主IetraVeitimeof軌emeitwaterin  
g壬acier and traveltime aまong軌e stream，Since tbe  
temperature ofthe meit water from glaciersinto a  
Strea王Ⅵis approximaもe王y O℃everlin s㍑mmer，aS  
shい＼＼・llitl■rat）1（、1．   

It L：anbe pointL，doulthこ1ttheⅥ▼a【cr tビ111l）er；1ture  
Or the L釦1紳1nglくhola atlく）▼a噸ehe11h；lSこlきてentle  
SeaSOnalvariationa統ribuとedとOtheまargeconとribution  
Of軌ewaterst】ppiywまtぬaく：OriSta王1t Waterもempera叫  
ture，neariy e耶aiOOC，from glaciers througbotlt the  
year．  
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