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Meteorolo＄icalobservationsatSanRafaelGlacier  
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Al）StraCt．AspartofthemeteorologicalenvironmentalstudyofthePatagoniaNorthemIce鮎Id，  
manyobservationswer¢madeneartheablationareaofSanRafadGlacierfromNovember30，1983  
toJanuary4，1984．Fourstationswereestablishedbetweenaltitudesof30andl160ma．s．l．   
TheoutstandingmeteorologicalfbatureherewasthehighcloudamOuntOf9／100ntheaverage，  
exceptfbrafbwdaysinth¢middleofDecember．Relatedtothis，globalradiationwasIowatamean  
VaIueof12．8MJ／m2d（3051y／d）．Thisisonly30？，：ふOftheint：identRuxat（hetopoftheatmosphere．  
Rainfallshowedacyclicchangedeterminedbythepassingofthetroughcenteredathi如rlatitlユdes．  
WindspeedshowedaたIirlyeonstantvalueof2－5m／sfbrthcwholeperioddueto theexistenee of  
aglacierwind，thatis，adovmsIope呈raVity wjnd．Thethieknessofthewindwas morethanl00m  
WhenitwasstrongesI．Thiswindo⊂eurredalmoste（一nStaJ］tJy，OVermOStOrthisg】acier．   
TheupperStationwasmaintainedforabout二Odays．Airtemperature，windspeedaLldpTeCipita－  

tionwereeomparedwithlhoseatothersites．Thetotalamountofprecipitationherewasコ0？：・こmore  
thanthatattheteminus，andftequencyofrainfallalso20％more．Thedi蝕renceinthistotalamount  
isduetothehigherrateofprecipitation，nOttOthefrequencyofrainfall．Additionally，SnOWCryStal  
Observationsweremadetoobtaininformationsontheheightandthicknessofcloudinthisarea．  

l．In什Odue鰯on  

AspartoramぬOrO】（唱icalstndyin也ePat喝0撼aNort量mIc感e王d，CO雨inuo那Obs訂Ⅴ針  
tions昭汀8madeinth8t8rminじSareaOfSanRa払elGlacier．Tkreila閏b群nn（〉野蛮¢m奴ic  
n戎eorol¢由C扇ob鍾Ⅳationsreiated野eCi£caiiytotぬ威aciersint最s訂ea血沈epast．San  
Ra払elGlacieris秩pprO裏m如ely40knlo喝弧dmor¢tllanlOkmwideintbeacm孤血威ion  
訂ea，and血涙3kmwidenearthetermilⅢS．Tbepr¢Cisesizeortbe威acier壬はSnOtb¢en  
deteminedyetduetolackofdetai1edmeas11rementSOfthesurhcemorphologyofth¢ice－  
field．TheterminusrunsintoseanamedLagoonSanRafhel．   
Theaimofthemeteorologicalobservationswastodeterminethemeteorologicalenviron－  
mentoftheglaciersinthisregionintheablationseasonoftheglacier．  

2．0触er▼adons触＄油dm棚肝edmeteordogiedelem助怨  

Ft－urTllilill111出い＝－tい水江h、h、亡r、■出立m、ileゝ“－erじUゝlこIhli、h山山いIlさIIleg】こIei灯．1‾lleゝじ、血s  
a托Sk将ninFi糾ー¢1andalsoi見知ap2（seeた0雨pagわ．MS（104ma．s．1．）vast】鹿m扇nob－  
S訂Ⅴ如ions如andco血inuo11SObseTY離i（〉nSWer¢madeたomNov¢血触r30，1983toJ鋸ma叩   
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Fig．1．Mapshowingthepositionorthe－neteOrOI（唱icalobseⅣationsitesllearttleglacierteminus．  

4，1984．SomehydrometeorologicalobservationsweremadeatBC（70ma．s．1．）whichwasthe  
CamPSite．HighaltitudeobservationsweremadeatUCl－3（73ト1160ma．s．l．）．Pilotballoon  
Observationsw¢remadeatPB（30ma・S・l・）nearMS．Intheanalysisthemeteorologicaldata  
tak氾attheSanRa払dMeteoroio由c扇Station（6ma．sエ）ortI蛤C払出eanÅirForc¢a托u鎗d．  
T揖sstationissもownasÅFinぎig打合l．TbemぬOrOl喝icalelementsobservやdatMSand  
uppereamPSarCShowninTabl¢1．Amongtheseobservationsmadeintlleterminusarea，air  
PreSS11reandcloudamountandtype，Cloudphotographs，raindropsizedistrib11tionandpre－  
CipitationsampleswereobservedandmeasuredatBC，Slightlyaway丘omtheglacier．   
Ot壬1¢rObservatio耶made払rsbortperidsinthisa托aarelistedinTaもIe2．  

3．Y紅i血ばmeねOrdogie細¢1¢m例鹿d鮮血g助eobserY久也onpedod  

InFigure2，eVerymeteOrOlogicalelementobservedatsiteMSisshown．ThreeJ1011rlyval－  
u¢SareShownfbrairtemperature，relativehumidity，windspeedandcloudamount．Thepre－  
CipitatioIlan朋美沈istbethreebo籠rtOtalYalw．Tぬegl8balradiationatthebottomortbe£g義  
Ⅶr¢is也ed扇1yt（〉talv扇lほ．   
ThecIoudamountisnearlylOformostoftheperiod．Af加dayss11ChasDecember13－15，  
and20thhavelowvalues．Theaveragecloudamountwasapproximately9．Ofbra1lofDe－  
Ceniber．Precipitationamountshowsacyclicchan＄e，StrOngrain払1loccurredinthelatterhalf  
Ortもemontb．Thenl血berord呵格Witho山一ain払11waslOdaysinDecember．Compad＄On  
融thtbela巧かSCalepresswe£eldissboⅥlin見¢pOrt3．Thetim80rp托Clpitati¢nCOincid∈S  
涙th也epasslngOfa血eptro噂hw出血iscenter由訂0廿nd甜to700Slatit涙k．Tぬtro喝h  
inthelatterhalfofDecemberpenetrateddeeplyintoIowerlatitudes，reSultinginstrongrain一  
払IlatMS，Wheretheonesinthen）rmerhalfhadonlylittlein且uenceinthisreglOn．   
Airtemperatureand血miditydonotshowanyrelationtotheothermeteorolo感calele・   
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Tablel．ListofmeteorologicalelementsobservedatMSandup匹rSites．  
a）SiteMS（BC）：Observ扇ion画od．Novem玩r30，1粥3－Janwy4，1粥4  

F代ql光nCy  
Ev母野3holl指  Åモrandom  It亡m  ContiI】uOl蛤  

Airtemperature dry  
Wet  

Rdativehumidity  
Airp代慧Su代  
Winds画  
Wi皿ddiroction  
G】obalradiation  
触ipitationamoⅥnt  
Clo11damOuntandtype  
Cloud photo 
Rain血opletsi那distribution  
恥ipitationsamples  

0   

0  
0  
0  

0  
0  

0
 
0
0
0
0
0
 
 

b）SitesUCl－3：Observationperiodsareshowninthetable  
UC2  UC3  
C E  C  C  E  

Airtemperature  D餌．11－14 D¢C．17Jan．  
D¢C．＝－14 Dec．17Jkm  
I）∝．11－14 Dec．17－Jan．  
D∝．1ト14 Dec．17Jan．  
Dec．1l－14  

D∝．1l－14  
De¢∴‖－14  
D∝∴＝－1ヰ  
D∝．11－・1ヰ  

D¢G．9－16 Dec．9－11，16  
D¢C．9－16 D8C．9－1l，16  
D¢C．！ト18  
Dec．9－1（i Dec．！ト11，16  

D∝．9－11、】6  
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dry  
Wet  

Rehtivモbu頭dity  
触ipitatio盈amOじnt  
Winds画  
Winddirection＋  
Global radiation 
Cloudamountandtype＊  
Cloud photo 
Raindropletsi蔀distribution  
Pr∝ipitation姐nlples  

D¢C．9…11，  
Dec．9岬11，  
Doc．！ト11，  
Dec．9－11．  
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 C：Continuou50bs亡∩伯tion  

E：Every3hours  
●Fotthes¢elements，SOmCtime＄theywereobservedcverylhour．  

TabLe2．Minorobservationsmadeatvarioussites．   
Minorobs∈SVations  

Ttem  Perjod  TinleS Site  Remarks  
a）TraverseobservationofmeteorologicaleJements   
（Windspeed，winddirection，airtemperature，   
C）oudamountandtype）  

b）LongteTmPr∝ipjtationobservationaJongthe   
glaci併  

C）Pilotぬ】lonobs．or≠・ind  
d）Verti仏IpromeorwindandairtemperattJreuP   
tol（X〉m  

e）Continuouseloudobs．  
り SnowcけStalobs訂Vation  
g）Cloud血ねmtioIlOb駆rVation  

10sites  

lOsites   

sitePB  
sit¢MS   

site BC Pbotographs 
SiteUC R¢plicaMethod  

D¢C．2」bn．2  

恥，2Jan．2   

鹿．1」raェ．2 33  
Dec．1ヰrJan．1 20   

D∝．12－Jan．6  
D¢C．22，30  
加e．20  

mcnts．Thcscc］enlCTltSSl＝WrCJiltivelyぎO仇IdiurTlillehこIngerrOmDeccmbcrlOto18when  
globalradiationwaslarge．Thedai1yrangeofairtemperatureWaSaPPrOXimatdy70Cin  
Weather．   
WindspeedshoⅥ通afhirlyco‡lStantValu¢Of2to5m／Sduringthisperioddespitethe   
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1  5  や  糟  カ  】5  カ  

Fig．2．SixmeteoroIogicalelementsatMSLbrthewholeobservationperiod．Air temperature，rela－  
tivehumidity，WindspeedandcloudamountareshoⅥ1fbreverythreehoum，preCipitationforthree－  
hourtotalvalueanddailytotalvaluebrglobalradiation．  

＼Ⅶ血tiollゝil11IICtlPl℃r≠－i11dnt：Td．ThiiぐhltriLtltCriゝt主ぐ＼、ilIht：diゝe11高udruntlL！Ti】11tlt：lこI11cr  
section．   
Globalradiationran伊d丘om4．5to28．7MJ／m立d（1鵬to6851y薄），12．8MJ／m彗d（305iガ  

lり川ItllCこl＼・皿l呈じ．「－tli、i、iLtlいuり（Iい、l－FtllぐiIlし・i山一1tS（－hrriltli；lli州こLttlle叫－いl、Illビillmい1－  
p鮎re．T鮎sl（〉WValwis血ほtOtb¢hi豆hclot慮amounth¢柁．  

4∴h陀虚血ぐd鑓銭○独批ar馳e馳加壬m＄  

T血erewasa鮎quento甜Te‡lC¢Orlocal由aciばWi血ne弧thet¢rmhusa躇aチanditaiso  
WaSObserved離出gberablationar孤血ri工噂t漁etrav¢rSeSOrt最s感acier．Thestren郎hof  
tlLiゝWindvuTiⅨlrrいmPliLしで1orlI；LL・Lt．Tll亡direclionoftlliヽざIiILlier、＼・illll＼l－こi、eli、tt；rI）・≠・hiし・［lis  
仏e菰指扇io乱ばt】鳩＄1鱒alo喝tぬglaci訂．T板sisopposit8t（）也¢p代domina離dk∝tionof  
t壬ほupperWindw鮎chiswest．   
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3  site A 

： U T  ．： U  T  

Fig．3．Windandairtemperaturepro魚1¢SfbrglacierwindsobservedneartheslopeatMS．l：glacier  
winddeeperthan50m；2：glacierwindshallowerthan50m；3：nOtglacierwind．   

Ol－SⅣ＼こItjollSいrllliヽ“illtl“、el－＝11こIlleillth¢tlilさ－1i－11じ川lこLSl叩e“l一打じnlele（ITいぃざic；lhtこぃ  
tiし．TlゝtSwu．scsT；lbliiIle止TheゝhTle“iL”pPTOXimatt：1）’35degrc亡SこITILlurliei11distt・illut晶爪Of  
、Vi－1d叩咲止、Vindllir亡L：ti川IiLTld；liTtemPCruluTCuPIothelleig］tlいH（賞）nliLbovellleght：ier  
SⅦr払c¢W8remeaS11托dwi払h20mi‡l根¢S．鶴assⅥned也attぬwindwasconstantdwi喝  
t最sp¢d（戒，a扇tl蛤繭t浦山ion扇ongt触感op¢・ist壬1eSameaStbepro魚ksabovetIlegkci8r．  
Tilere和紙s紅8Sb¢W孜inFi卯柁3．Ⅴ¢れicalpro丘ksa托S論vn籠ptOl00maboⅦtI18g王acier  
SW払00．Caselis払ー鮎由雲ねci訂融ndswitbde担払もigherthan50m，andea陪2払rdept壬1  
lowerthan50m．Theprofilesfbrcase3arewhenglacierwindwasnotblowing．Thiscanbe  
COnSid飢℃das雨ndnotorglaci¢rOrigin．Incaselt壬1eheig壬1tOrm乱Ⅹim血dsp恍d（Z勒）  
WaSarOtmd50mandit＄Strength（Un8）was4－5m／s．hcase2，Z刑and‰aresmaller．The  

1   5  10    格  
DEC．  JÅトL  

鞄鼠Co王np誠sonofd叫imeair紐mpぽatu∫e（〒）anditsdi駄作n00（』乃and雨nds鱒d（釣atMS  
andAF．   
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舶駄re皿C¢intb8紙C舶eSisprobablydu¢tOtb¢di飴ー印．辞intb¢紺組OrO肌rren伴戚t出s  
grこIVityvrind．1nぐこL～L：いhiiWilldisl一ILl“－iTlgOrtltleWllい1cglユしi軋butillCaSt32．itiヾPr・一bab）y  
coIl丘ndtothelowerablationaTea．  
111Ordertttゝ郎1h¢diLilyehllTlさ＝汗l！liゝ“indゝいIem．nl亡て帥rOIいか‥こLIciemt：Il†siLtAIJ（Out－  

ゝidelheinnlLC］lし亡Oftllegliu：it；（）iL（ldゝlS（illSillt；）こIrじし里1－1llこLrL）Lln汀Ihytimc tll、tm（0サ：00－  
］H：㈹両肌LiLrCShovuli．1FiぎLIT・Cヰ．Nc：tTullLyl血caiTtCmperlLturC（7：）、itsdilTtre－1eC（＿J7、Iand  
rTICILTlda）1iInCWirl（l叩Ct）d（F）lLTC、11州rl．＾irtcn叩er’11LLreaLMSト＝1Su；LIJ）・lo“祀汀Illall：tl＾F．  
；l！ldJrゝh、≠・ヾ1lletli恥rⅢしJllじ1≠・e川＝‥0．1iL11t14．u（∴＼Vhc111！leglこIeier“－intliltleve】叩血，  
siteMSwi拍beinsi血毛鮎co姐扇r重野erOf翰£gl鰐ierwhd，＄0』アc孔nもeco鮎idereda荘好か  
sllr…I、thぐ血1－it車・い川l亡呈hぐiel・Ⅵ；iIldとitヽ†S・」八一ーUl■じtl－ユー1コ・U■（－いCぐu［亡do几10dilyS、1．0＝  
1．90Conlldaysandもelowl．00Con10days．Itc弧b¢Seen如mtbe魚卵柁tぬton血i由dr  
daysthewindspeedishigh．Thisisapla11Sibleresult．Thewindspeediscomparedfbrtwo  
Sit8＄．AtsiteC，W払d＄peedi＄籠＄址ぬIylowも雨becomes＄trO喝0温血ysvお皿atro籠ghぢ0エ蛤StO  
t鮎s往re乱bco叩紛主師n，aもSiモモMS，融ndspeedis払idyconぬntも¢掬een2弧d5n薄血血g  
電鮎＄0もserY離ionperiod，i王l野iモeof払準Ⅴ紺iation離＄i電¢AF・T鮎＄edi蝕托nC¢紆OSedw紬電ぬ  
＄Cr経由nge蝕ctort鮎ri鹿s扇叫g也esideぱth¢磨払ci訂tOt鮎籠pp訂扇nd，弧d扇so也e  
ヽ【rl）nぎ札CllI・re－1し…rlt－eglこ山じr“i肌Il）－1一帖かICie†■・●l●llegl心じ「＼＼jllllblewlllⅢ■いIl；111㈹？こ  
山、Illじ≠・ttllkllじriいd、  

5．P櫨otb山Ⅰ00れObserY8ポ○皿8ttbeteminus  

FromDe00血ber12toJanは乱叩l，pilott〉扇loonoもs¢Ⅳationsw餅ema血on庸併tWkea  
d叩neart鮎terminustodeterminethelocalair¢ircⅦhtionbe柁．DⅦetO血epresen辟ば  
しl川l（1、．いhヾ〃＼∫illi川1、ぐIIultlllいIbい11こl山t（－Iligh；山i仙lじゝ．TIll！l・eうl山sこい・C血…・ni－1t‥ごi即【じ5．  
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25  30 1  12  15  20  
DECEMBER 1983  

椚ぬ5．R8餌1torobseⅣationof仙らⅤ¢rticalwindpro点Ⅰ¢刑やartb¢te血usm鋭鵜uredatp鼠The  
directionoftheftathershowsthewinddirectionandonebarbeorrespondstolm／s．   
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Obゝ訂＼・ati（IllSnla（kiIllhemorllingaTeShown．Wh亡ntl－じupl℃rlev亡Iwind（700ー800れIa．S．t．）  
WaSStrO－1gllhewitldwiLSinthcsanlediTeCtion山川爪†oJ50m，Weakill－helowerhycrsIUn－  
derstrongNWtoNupperwinds，SuChasffom‡）ecember23to26，thewidwa＄inth8  
Samedirectiondowmto30m．Incaseofweakupperwinds，thewinddirectionofthelow¢St  
fewhmdredmeterswasarbitrarywithanESEglaci倒rwindatthelow郡tlevels．   
Theverticalwindpro瓜Ienearthetermi肌・SShowedvariousprofi1esdependingonthBdirec・  
tionandstrengthofthBuPperwindasnotedabove・Theprofi1esareprobablydBtermhedby  
theinteractionbetw¢enthegeneralwindpattem，tOPOgraPhyoftheareaandthe銑istence  
oralocdwind点dd飢描hastI蛤威acierwind．   
TherいヾCTCthrct；tLL）ヽ≠－11el川bscrvationswer円IlこLdL：tWiccildil）●．OnCCill†llCmOrrLi71gulld  
onceinthelateaftemoon．Notraceofland－Seabreezeaircirculationwasfbund丘omthese  
Observations，  

石．Mete併d喝it姐血Ⅳa伽耶atⅦppぼSites   

Meteorologicalob舗rVationsweremadeattheuppercampsdtLringthereconaissanceof  
theaccmlationar¢a．Thepositionofobservationsit¢SChangcdduringtheobservation  
periodduetotheoperation・ComparisonwiththelowersiteMSwi11bemadeonairtem－  
peratllre，preCipitatio乱andwindspeed・hFigure6，dailymeanairtemperat11ren｝r11PPer  
或扇ionsaIldsit¢MSamsbown．Observ如ionperiodsw椚D群eⅡぬerlOto16た汀UCla‡ぬDか  
00血1gto31払rVC3．Theavば聯王apserat¢Sも¢tⅦ取払ese掬OSiteswere6．乏Oqlkm  
alld3．8で1kln∴Ⅰ‾11じhl・nl亡l・いbゝeTVこIti（〉11Sil¢≠こLゝneiLr111eSi山ur111eg】肌i軋nleミItlillg111：lt  
hotllt：ClilndMSこIreillthじSumeglilCicrwilldsyゝlem・0∫llhe（）tll亡rIlごLtld・UC3、Vこlゝll｝ぐこIICd  
onununatak、山）い＼・L）tht）1npいrlhcglacierwind．S（、、iTltIIChttcreascthelilPheriltL）bccame  
smal1，duetotherelativelylowairtenperatureatMS．   
Three－howlyprecipitationamotmtsfbrMSandUC3areshowninFigure7・Th¢tOtal   
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10  15  20  25  30  
DECEM8∈R，1983  

rig．6．Dililyme：lnilir（Cml、亡「こItureandtetllpCmturedifTbn：net：iltヽtS anduTlperSitt：ゝlL・て）－3）l  
＾ヽ・eraぎelCm匹ratuTCdintreneebcl≠CCnヽ1SiInLlし（l．；l－1dMSandしC3こIr亡Sho≠lnb）－dilヽlledLine  
ht王妃長guI℃．   
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Fig．7．Three・hourlyprecipitationamountSforMSZandupperSites（UCl－3）．  
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Fjg．8．DailymeanwindspeedforMS，AFanduppersites（UCl－3）．   

孔抑止Sぱpr鰐ipitation知tb¢p併idわ∝em触r18to31wa＄218and257mm，r鵡peCtiⅦ1y．  
UC3hadrainapproximatelyl．2timesmoreth乱mMS．Thenuniberofcaseswhentherewas  
morethan0．5mmofrainfallinthreehourswas51tbrMSand62fbrUC3．Adi飴rencein  
the鮎qtlenCyOfrainfallexists．AlthoughthereissllChdi鮎rence，thediscrepancyinthe  
totalamountisnotdwtotbsdi緻mcebⅦttOt】18di詭rぞnCei‡lt壬はamO籠ntdw払g琉血  
r久手王血11ped（通．InFigほre8，tおd郷im母野indsp群ds払rUCト3，MS弧dAアa柁Sもow乱  
TheUCl－3showsbettercorrelationwithAFthanwithMS．Thereasonseemstobethat  
UCl－3andAFre且ectthedai1yvariationinthestrengthoftheupperwind，butMSisalmost  
扇waysun血rth¢e飴ctorthegl乱¢i¢rWind．  

丁．SItOW叩・Shlol挿沌甘l瓜Ii011  

Estimtionofcloudconditionbyanalyzingsnowcrystalsobservedonthegroundisuseful  
instudyingthem¢Chanismofaccum血ationofglaciers（HIGUC‡ⅠⅠ，1976）．There払re，dbserva－  
tionorsnowcⅣStalswerecard¢do血nearUC3もythe払mv∬紺111tionmetb桝王．T血eo♭   
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Flg．9．Timevarjati（lflOftypesorsnowcrystals，air temperature and duration ofsnowfb‖at the  
Oもservation si紐．  

Servationsitewasatanaltitudeof1460ma・S．1．Themeandai1yminimumtemperaturewas  
4．30C．atUC3intheperiodDecember18to31，butsnow払1loccurredonthe22ndand30th．  
Theres111tonthe22ndwi11bedescribed．   
DuetothepassageofacoldfrontinthemomlngOf22ndinthsarea，airtemperaturehad  
begunto払1iasseeninFigure2・Attheobservationsiteheavyrainfallandstrongwindoc－  
Cmedintbemomng，and丘omll：00to12：00tberewasahailstorn．Tbe扇ndw¢ak餓ed  
intおa知和oonl）℃tth8r裏地11continued．Snov以i毎gan鉦omabo雨16：00andconti－  
nut3dduri71gthclliぎhtLこLnLtいt一札汀、uil｝一IS、、●Cr＝llこiLIL：rr川一一1（1：ヰ†1tl－1t）：3（）．riぎurじり、十い＼、＼tht：  
血rationof弘0洩1いy匹S（〉fsnoⅥ7andairt現nperatⅥr8at汰esite．Tbeperiod（〉ど弧椚ぬ11  
isdiYidedint（〉tbr恍細孔ge＄．Tbetotalprecipitatio‡lamOnntWaS3．5mmfiom16：00to19：00  
atUC3，Duringthe｝Observationperiodsnow払1loccurredthreetimesintermittently，and  
thereplicasweremade12times．   
TheshapeSOfsnowcrystalswerehexagonalplat¢S，Platewithsimpleextension，CryStal＄  

WithbroadbranChes，Stellarcrystals，Ordinarydendriticcrystals，fbrnlikecrystals，COlumns  
withplatesandgr鋸1Pels．Therelative鮎quencyofgraupelswasabout60％．Thisismore  
thanthepercentag¢ObservedatNepalHimalayas（H‡GUCHl，1976）．Instagelonlydendritic  
CryStalsandgraⅦpeisw訂eObseTⅦdandgr肌pelswe躇main‡yofhex喝Onaltype．hstage2，  
platec巧Stalsandcolum那Withplateswe托a混itio汲a‡lyobtai温血．AllpiatesweⅣSmall  
（0・3－0・5mm＝L71dn川Iri一一1Ctl・Theseer）’、1こLt＜SL：叩仙1Iいllil、●L：ぎ「両、TlilltIICl一）“でr P；Irtいf、the  
Clo涙王．Ont始otherhandtbesizeofden血itictypever¢0．4t（）3，2mm．Åstbecol籠mnSWith  
phtesⅦ℃代0もserv¢dattbeendortbissね野，tbeclo㍑dconditioncha喝ed，Åilortb¢C叩Stals  
Obtainedinstage3weregraupels．Thesecrystalsareusually払rmedunderconvectivecondi－  
tions．  
Itisdi用．culttoestimatethethicknessofthecloudlayer鉦omthesizeofsnowcrystalsas  
thecloudseemedtohavebeenconvectiveineachstage．Fromtheresultsinstageland2，  
theupperPartSOfth¢CloudswereconsideredtobesuitableLbrthegrowthofdendritictype．  
Accordingtothetemperatureconditionfbrthegrowthofnaturalsnowcrystals（MAGONO  
andbち1966），也etemperatllreOrthecloudcanb¢CO耶ideredto壬IaVebeenlowやrtba‡l  
－120C．There払ret地雨ti餌deorthecloはdtopswasaも0Ⅵt3500na．s．l，att壬Iemぬimum，  
assumiTlg†he“et：1LliiLトニ山e7ap～CmtCいfO・6bでl川）nlこLtJO（、IL－1（17（nmb・rhi＜l山ぎhti、  
higherthunlhtorlh＝一一OuntこIinriulぎeこItthecこ卜t、ideL，rtheiecfiel（1．≠hicllisnbL”lユO11Oq  
300Oma，S．1，T最siso血yolleCa紆も籠t也ese或はdi鶴OrClo適おighta澤inpoぬntascloはd   
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topovertheice鮎Idisconsideredtobethemqjorfactorcauslngthevario11SPattemSOfcloud  
distributionandrelatedmeteorologicalphenorEWnainthisarea．  
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