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Abstract  

TheseasonalvariationofsnowiineaititudeinLangtangValleyintheNepa＝m血alayaswassttldiedfora  
Wholeyear，fromJuly1985toJune〕986，baseduponthephotographobservations．  

ThesnowlineiscomparedwiththealtitudeofOOCairtemperattlre，derivedfromtheobservatiorlaldataatthe  
Valleystation・TheresultsshowthatthesnowlinedoesnotalwayscoincidewiththeO巾Caltitudethroughtheyear．  
Andtherelationbetweenthemgreatlychangefromseasontoseason・Thesnowlineweilagreedwiththe8OC  
altitudewithalittledifferenceinmonsoonseasonandspringseason，Whileitvariedintermittentlyowingto  
OCCaSio‡1alprecipitationindryseason．  

pointed out that on the other hand，the satellite  
derivedsnowcoverareaontheHimalayanregionneed  
tobecarefuilycheckedbythegroundtrl血observa－  
tion（Dickson，1984）．However，the precise observa－  
tioれalstudiesonthesrlOWlinebavenotbee‡lmadein  
thisregion，   
In Lanがang Valley，NapalHimalayas，the  

SeaSOrlalsnowlinevariationsare observedfromJuly  
1985toJllne1986bytakingphotographsofthesnow疇  
1ine．Tbe meteorologicai，hydroiogicaland giacio－  
logicalobservationshavebeensimultaneouslycarried  
Ot‡tdurirlgめisperiod．Wedi鑑uSS琉eseasor王a一軍aria▼  
tionofsnowlineinLangtangVa11eyinrclationtothe  
meteorologicalcorlditions．  

1．lntroduction  

The snowiineis one of t】1eimportant ciimatic  
ParameterS，relating to the development ofglaciers  
andtheriverrunoff．Itissucbarii‡ltriguingprobiemto  
know how the snowlineis determined．There have  
beenvariolユSStudiesontbesnowii11eくNogami，1970；  
HoshiaiandKobayashi，1957；OtaandNogami，1979）．  
Many of them treat the snowline as anindex of  
climatic fluctuations．Thereexista nlユmberofdefini－  
tions of the snowline such as orographic snowline，  
C王imaticsnoⅥ71irle，g王aciationiimitandsoorl（No宮ami，  
1970）．Thetermくtsnowline”inthisstudyisdefinedas  
aboundaryofsrlOWCOVeredarea．   

It wasrevealedbythe．NOAA satellite observa－  
tions tbat払e snovcover over the Tibetan Plateau  
including Himalayan Mountains are known to have  
COnSiderableeffectontheatmosphericcircuユationof  
monsoon season（Hahn and Shukla，1976；Dicksori，  
1984etc．）．Theirresultssuggestthatthebroadsnow－  
COVerareaOftわisregiOni11WiれterarldspringstlppreSS  
thediabaticheatingofatmosphere，Whichmakesthe  
monsoor）C三rctユiation weak：払 succeeding s11mmer  
SeaSOn．Itmeansthatinthisarea，thesnowlineisnot  
Only anindex of climatic fluctuations butalso a  
COntrOmng factor of the climate．It has been also  

2．Methods of observation  

The snowline variations were observed con－  
tinuouslyfromJuly9，1985toJuly3，1986bytaking  
pict－jreSOfstirrOunぬ唱iandscapeattheBase‡iou父  
（hereafterreferredto as B．H．），3920minLangtang  
Valley，NepalHimalayas（Fig．1）．Thesnowlineinthis  
area was almost horizontal．  

Tworeferenceslopeswerechosentoobtainthe  
aititudeofsnowline；Oneisnorthイacingsiopewithtbe   
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Fig．1．Locationofobservationalsite．1：Thenorth－facingslope．2：Thesouth－facing  
Slope．  

ng．Z．，rhe snowline onthenorth－facingslope．（November5，1985）．  

peakof4957mandanotherissouth－facingsIopewith  
thepeakof4986m．Thetypicalsnowline（November  
5，1985〉orlt‡le‡10rtゎーねci王1gSlopetothesolユ軌ofモき．H．  
isshowninFig．2．Thealtitudesofseveralpointson  

theslopeSWereeXaminedbyapressurealtimeter．Thc  
SnOⅥ71ine below B．‡壬．（3920m）was obtained from  
V言suaiobservations．T‡1e riumber ofぬys of taking  
p重ctureswere140daysfornorth－facingslopeandl13   
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daysforsout王l－ねcingsiope．  
At the meteorologicalobservatory of B．H．，  

temperature，relative humidity，Wind speed，SOlar  
radiation，Cloud amount and others were observed  
（Takahashiet al．，1987）and the daily data were  
available．Fr（〉mtbedataoftemperatl甘eatB．H．and  
Glacier Camp（G．C．），5090m，thelapse rates of  
temperaturewereobtained．  

WaSnOtlarge．   
Frommid，September，the snowline remarkably  

descendedthreetimesbyagreatamountofsnowfall．  
The precipitatioilin rai‡1at B．壬i．waslO2mm on  
Scptember16－17，79mm onOctober9肋10and172  
mmonOctober17…18．Soona氏erdescendi‡lgbytbe  
SnOWfa11s，thesnowlineascendedrapidlyatfirst，but  
theascendingratesloweddowngradually al（）ngthe  
seasonaldecreaseofairtemperature．AroundOctober  
18，themonsoonⅥ7aSOVerandtherewasnoprecipita－  
tionfortwomonthsandthesnowlineremainedstabie  
at4300monnortゎーfac呈ngslopeand4550morlSOuth一  
ねcingslope．   

Inwinter season，the snowline descendediower  
枕胤持B．Hり3920m，a鮎rtbesnowfallof82mmatモ‡．  
H．onDecember26鵬28．AfterthatB∴H－WaSCOVered  
withsnowandthelargestsnowdepthwas77cmon  
Febr11ary10，1986．TbereⅥreretWOiargesnoⅥイalison  
December26叫28andFebruarylO，andtheprecipitaq  
tionwere81．6mmand40．5mmrespectively－  

From the beginni11g Of April，the snowiine ex－  
ceeded the altitude of B．H．and kcpt ascending．  
AむぬougbiもWaSdescendedtemporarilybyoc（：aSional  
SnOl祓alls，thes王10Wlinequicklyretur‡1edtotheformer  
altitude．  

ム．r／Ji、∫ナノ（Ⅵイメタけ（・川（′りしし’（J／／／／肌ブ．・  
The snowline may be determined by the two  

factors；Oneistherateofablationarldtbeotberistbe  
rate of precipitation of snow．As the temperature  
dependsonaltitude，theablationvarieswithaltitude；  

3．Results  

‘J．∫川舟りJ（J／川ノ血／んり＝！／▲∫ノ…汀／／ノ汀、  
The observed seasonal variation of snowline 

betweenJuly1985andJ㍊ne19860nthenorth－facing  
andthesouthTfacingslopesareshowninFig．3with  
theprecipitationandthetemperatureatB．H．Black  
and white circiesindicate sol正b・facing and‡10rt†ト  
facingslopes，reSpeCtively．Whenthesnowlineswere  
lowerthanB．H．（3920m）circleswereplottedonthe  
loweriilleOfthefigure．Ⅵ「hen班eywerelligher血an  
thepeaks，Circleswereplottedonthehigherlineofthe  
figuret   

Dur喜ngtbemonso（〉nSeaSO王1∴毎Iytomid－Septe‡n－  
ber，the snowiine were higher than the peaks of  
refereI堤eSlopes，thatishi離Ierthanatleastabo11t5000  
m．At the beginning ofÅu卯St，the srlOⅥrline，aS a  
boundaryofoldicesurfaceandnewsnowcoverwas  
about5300m from tわe visualobservatior10n Yala  
Glacier aboveG．C．Inthisseason，theprecipitation  
occurredalmosteverydayalthoughitsdaily amount  

・l  

JtM AUG． SEP． OCT． NOV． DEC．JAN． FEB． MAR．APR． MAY JUNE  
1985  1986  

Fiに∴ミ．ThL、こlItitudビ（一fsllい“■li－1tlさ州Tl、一rthこ川ds11uthfこl（i哩Sll－f灯さi＝一dthtlしh申・l－rtYil－itこIti…1こ＝【llt、叩丸、r封MT・l、．   



iSZ BtliletinofGlacierResearcb  

largeri！1loweraltitlユdeandzeroatacerとainaltittlde  
Of a nearly OやC temperat11re．On the contrary，the  
precipitationofsnowwouldbezeroatalevelwhichis  
lowerthananothercertainaltitude，Whereprecipita－  
tionisrainandtemperaturewouldbealsonearOOC．  
Thus，We COmpare the snowline with the altitude of  
O勺C．  
Amongtheheatbudgetcomponentsfortheabla－  

tion，the shortwaveradiationis considered constant  
Withaltitude．Ontheotherhand，thesensibleheat，the  
latel↑t heat aTldiorlgWaVe rad壬ation vary with tbe  
altitude becau父Of their temperatl汀e dependence．  
Sum of those，aS heat of ablation，is a良1nCtion of  
SeVeralmeteorologicalfactors，andbecomeszeronear  
O OC．  

Here，WeeStimatetheO OC altitude above which  
thesnowmeltwouldbezeroandcompareitslO．day  
runnlngmeandatawiththe obscrved dailysnowline  
（F短．4）・00C altitude was estimated from the daily  
meantemperatureatB．H－andthelapserateO．6OC／  
100 m，Obtained by the temperatlユre difference  
betweenBIH．a‡1dG．C，CirciesaresameasFig．3＿  

The observed seasonalsr10Wiine s壬10WS SOrrle  
agreement∇ritilO¢CaltitudesirまCetheyarestrongly  
COntrOlledbytemperature．王fonlythesensibleheatis  
effective to the snowme軋 the snowiine should  
COincidewiththeODCaltitude．However，therelation  
between the snowline and O OC altitude shows the  
SeaSOnaldifferencesbothonnorth－facing and south－  
facing slopes，Thisimplies that thelatent heat，the  
Shortwaveradiationandthelongwaveradiationalso  

bavesomeorconsiderablein幻ue王ュCeSOnthesnowline  
Variations．Thisproblemwillbediscussedintheforthr  
COmlng paper・  

The snowline onthe north－facing slopeis com－  
pared with O OC altitude as follows．At the end・of  
monsoonseason，thesnowlinewasalittlelowerthan  
the O OC altitude and the variation of the two was  
Similar．AfterOctober18，theOOCaltitudedescended  
asitbecamecolder，andbecamelowerthanthesnow－  
iirle．Tbentbesnovii‡1eVariatio‡1dependedonprecipi－  
tatio‡1．  

Å魚erApril，Vith也ei‡1CreaSeOftemperaとureand  
aconstantprecipitation，SnOWlineagainfollowedthe  
O DCaltitude and showed a similar variation withit．  

・．／ん 〃叫／ん／－／小石／／＝J・．り／Jん帖りル′小・／丹ご．仙／／ん  
Jり〝／恒か毎い両恒．  
AsshowninFig．3，thedifferenceofthesnowline  

Variations between the north－facing and the south－  
facirlgSlopesareprom言nentindryseasonandsmallin  
morlSOOnSeaSOn．Tllisisprobabiybecausethesmaller  
Cloljdamountindry紀aSOnincreasestbedifferenceof  
iれCOmlngSOiarraida如nupon洩esiopes．  

4．ConcIudingremarks  

Theobservedseasonalvariationofsnowlinewas  
asfo1lows：Duringthemonsoonseason，thesnowiine  
was likely to depend on temperature because of a 
COnStantpreCipitation▲Thesnowlinewasalittlelower   
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Fig・4・ThealtitudeofsnowlinesonnorthandsouthLfacingslopesandtheOロCaltitudeofairtemperature．   
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than the O OC altitude aれd tIleir variations were  
similar．1好bell血e seasonaitrend of temperattlreis  
decreasing，from mid－September for1985，theinteト  
annualvariability of precipitationislarge（Seko，  
1987）．Thesnowlineofthisseasonasaresultseemsto  
fluctuateverylargelyfromyeartoyear．Inwinter，the  
SnOWlirledescendedirltermittentlyowingtot壬IeOCCa－  
Sionalprecipitation，ltisspeculatedthatinthisre宮ion  
where the snowlineishigher than O OC altitude the  
temperature determines thelower）imit of snowline  
andtheprecipitationdeterminestheupperlimitofit．  
Astheinterann11alvariabilityofprecipitationisalso  
large，tlleSnOWlinewoulddepe‡ldra軌erontbeprecト  
Pitationthanontemperature．AsthetotalamotlntOf  
precipitation getslargerin the wcstern part of the  
HimalayanMountains，（YasunariandFujii，1983）this  
tendency wouldbe more pronouncedin the western  
part．   
Inspring，tbesnowiinekeptascendinga11dvaried  

with the O OC altitlユde，aS a reSult of temperattlre  
increase and a constant precipitation．The effect of  
SprlngSnOWCOVerinthisreglOnupOnthesucceeding  
summer monsoon is discussed by Wahn and Scukla 
（1976）andothers．TheamountofwiれterpreCipitation  
and the starting time of払e spring temperature  
increasewhichmaydiffergreatlyyear toyear，may  
besomecontrollingfactorsofthesnowcoverareain  
Spring．Todiscusstheinteractionsbetweenthesnow－  
COVer and the atmospherein this area，itwi11be  
important to find o11tlぬat determines tbe startlng  
periodofthetemperatureincreaseirlSpring．   
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