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Abstract  

LocalcirculationintheWestKunlunMountainsisaffectedbythelocalreliefoflargeglaciersand  
SnOWfields．Duringtheexpeditionin1987，itwasdiscovered that the nocturnalwindblowsfrom  
giaciertononglacierareaatnigbt，Wbiiedaytimewindblowsfromthenong重acierareatotbeglaciers．  
Themaximumr10Cttlrnalwindappearsatmidnight，andtheminimumbeforesunrise，ltsvariationis  
large．ThewindsystemwasdifferentfromtheregulardiurnalmountainValleywindsandalsofrom  
thetypicalglacierwindoccurringinva11eyglacierareaswhichblowsdownhillallday．Thenocturnal  
Windinthisregionoccurs over a wide area；it reaches about20km far from the glacier．Thisis  
attributedtothelocaleirculationbetweenthelargeglacierareaoftheWestKunlunMotlntainsand  
tbedryareaoftbeTibetanpiateau．  

1．lntroduction  

Inalpi‡－eareaS，tberemarkab重ereliefa王了diarge  
areaoficeandsnowhavesignificanteffectsonlocal  
Weatherandclimate，eSpeCiallyinforminglocalcircu－  
lationssuchasmountainandvalleywindsandglacier  
winds（ShenandGao，1975；Tang，1963）．However，due  
to tbesevereenvironmentin alpine areas，meteOrO・  
iogicaiobservationsaredifficulttocorltilTueforalong  
time．Therefore，Study oftheglacierwindinalpine  
areaisstillscarceinChina，eSpeCiallyaroundicecaps．  
DuringtheexpeditiontotheWestKunlunMountains  
in1987，the nocturnalwind was observed and re－  
SearChe（箋．Tbedetailsareas払Ilovs．  

minusoftheicecapisatabout5800minaltitude．  
Winds measurement sites are shownin Fig．1．  

Tbereweresixstationsbuiitalongtheslopeandtbe  
icecap．Amongthem，tWOSiteswerelongMtermSta－  
tions（BC and B12point）and the others were tem－  
porary（GlandG20ntheicecap，MlandM2inthe  
moraine range）．Thewindspeed and direction were  
ObservedatBCstation（intheno王唱Iacierarea）たom  
Jtlly14toAtlguSt30andatB12station（ontheicecap）  
fromJuly23toAugtlSt24．AtpointsG2andMl，the  
windspeedanddirectionwereobservedduring6days，  
Points Gland M2were only occupied for3days．  
Hourlyobservationsweremadeatal1sites．   
CbineseStandardTime（CSTHGMTphs8壬10urS）  

istlSedirlthisreport，Tbesolar1100nisatabot珪14b  
40m（CST）atthelongitudeinthisarea（about800E）．  

2．Geographica［conditionandobservationsites  

TheareaoftheGozhaLakeregionis224km2，Of  
WbicbtbeareaofglacierislO5km2，andtbeareaofthe  
ChongceIce Capis16．4km2（Fig．1）．The Chongce  
Glaciergoesdownfromtheeastsideoftheicecap，  
and the Gozha Glacier from the west side．The ter・  

3. Analysis sf wind systems 

こゞ．J．／領巾・用′五〟ノりI＝と／一仙－Hイナノ〟坤…ノ“J（ノ（JJ汀（凍りJ   
Wedividethewinddirectionintofourquadrants  

（0－90巾，91山1糾0，18100270D，271－3600）．   
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Tablelshowsthe diurnalvariation ofwindfre－  
quencyandmeanwindspeedatBCfromJuly14to  
Åu卯St30，Thenortbwindprevaiisatnightand払e  
southwindinthedaytime．Themaximumfrequency  
ofthenorthwindoccuratmidnight，andofsouthwind  
at140r15h（aroundnoon）（Fig．2）．   
In this area，the southwind means the val1ey  

wind，and汰enortbⅥ7indmeanstbemolユntainⅥ7i－－d  
紳enocturnalwind）．Tboughtbediurnalvariationof  
thewinddirectioninthisareaissimilartothemoun－  
tainandvalleywindsystem，thediurnalvariationof  
windspeedisquitedifferent fromthat ofa typical  
mountain and valley wind system. The maximum 
velocity of typicalmotlntain and valley winds，in  
contrast，OCC11rSin tbe morni11g andin払e evening  
respectively．  

Thehoursofmountainandvalleywindsinaday  
dependonthehoursofdaytimeandnighttime．There－  
fore，in the summer season（daytimeislonger than  
nig王Ittime），the valiey wind should occ11r mOre fre－  
quentlythanthemountainwind．However，1nOurCaSe，  

theprobabilityofthenorthwind（mountainwind）i＄  
56％，andthatofthesouthwind（valleywind）is44％．  
Ob扇ously，tbeprobability ofthenorth windis12％  
iargerthanthat oftbe valleywind．Thus thenortll  
Windismoreprevalentinthisarea．  
Table2showsthewindfrequencyandmeanwind  

Speed offourdirectionsat site B12fromJuly23to  
Åu酢1或24．TberesuitsfromTabie2indicatethatthe  
diurnalvariation of払e wind directionis similar to  
thatatBC．Thedifferenceisthattheprobabilityof  
thenorthwindislargerthanthatatBCstation．The  
northwindis59％，the southwindis41％，the dif－  
ferencebetweenthemis18％．Meanwindspeedisalso  
alittlelargertha‡ltbatatBC，aSSbo耶IinFigs，3and  
4．Al10tber diだerenceis tbat the probability of tbe  
WeStwind（71％）ismuchlargerthanthatatBC（50％），  
WhichmeansthatthewindsatB12（nearthetopofthe  
icecap）ismoreaffectedbythewesterlywindthanat  
BC．   
Ingeneral，inanice－andsnow肌COVeredarea，tbe  

temperatureis alwaysloⅥ7er tIlan that of theなee  
atmosphereatthesamealtitude．Thus，alocalcircula鼎  
tion similar to mountainwind or glacier windis  
usuallyobserved．Thiskatabaticwindprevailsduring  
mostofthedayandnight．Fromthestatisticsabove，  
tbelocalcirculationi†ltbisareabasadiurnalvaria－  
tion，althoughthevariationisdifferentfromthatofa  
typicalmountain and valleywind；the appearance  
time of the maximum and minimumwind speedis  
differentfromthetypicaloneandthepercentageof  
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Fig．2．Diurnalvariationofwinddirectionfrequencyandspeed  
at Base Camp（5260m）in the West Kunltm Mountains  
dl】ringJuly14明August30．1：North wind frequency，2：  
SouthwindfreqtlenCy，3：Nortbwindspeed，4二Sol血wirld  
Speed．   
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Fig．1．Position of observation pointsi！1也el野est X加点澗  
Mountains．  
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Tablビュ Frビqueぐ〉・distribution ofⅥ・ind direclion．れandmean  
Winds鱒ed，ア（m／威at B12（6320m）dllril唱33daysfromJlユ1y  
23to Au齢ISt24，1987．  

Tablel．Frequencydisモrit〉嘘ionofwillddirecti（札払andmea王I  
Windspeed，y（m／s）atI主ase Camp（5260m）in払e勒stXun－  
1un Mountains，during4B days fromJuly14toAugust30，1987．  
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Fig．3・Diumalvaパation ofwinddまrectionな弼uenCy at B12   
（632¢mラ，Juiy23－Å喝ⅥSt24，1987，1：Nortbvi‡ld，2‥S（〉u払  
≠↑iTld、  rき  2  4  S  8 10 12 14 1ら 18 20 22 （）  

T巨恥e（Hour   

Fig．4．DiurnalvariationofsouthandnorthwindspeedatB12   
（6320m）．1：Northwind，2：Southwind．   
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north windislarger than that of south wind．We  
COnSiderthatthislocalcircuiationarecausedbythe  
existenceofa”glacierwind”，Wbicbisdi鮫rentたom  
atypicalglacierwind；thevindspeedvariesdiurnal王y  
andtbediurnaivariatio110CCurSeVennearthetopof  
theicecap（asseenintheresultsatB12）．Thisdiurnal  
Variationmay berelatedtothe circulation between  
theglacier areainthe West Kunlun Mountainsand  
theTibetanPlateau，Similarlytothemonsoonclimate  
intheHimalayaMountains．   

ユニ・」肋骨M荘枇／川ノ加／わJJ〆JぐブタJ‘／（ブナ…、J上州（7／り〃g  
川相川山ん＝／（か  

T‡leVariationofwinddirectionandⅥrindspeed  
Witbaitit11deandtimeisshowninFig，5，basedontbe  
ObservatiorlSatB12，GlandG2（ontbeicecap），Ml  
andBC（onbare騨・Ound）duringAugust5剛7．  
TheresultsinFig．5showthatthefrequencyof  

north wind decreases with increase in altitude from 
BCto B12．Atthethreeicecapsites，themeanpro－  
babilityofappearanceis45％fornorthwindand42％  
forsouthwind，Whereasatthetwo nonglacier area  
Sites，itis49％fornorthwindand44％forsouthwind．  

Attheice cap sites，the southwind appearedin  
daytime andits frequencyincreases with altitude．  
勒enⅥrind directiorlChanges wi払time or altitude  
from north to soutb ori王1reVerSe，the direetion  
Cbang飴abruptiybyariang王eofmoretban90degrees．  
At site Ml，the southwind occurs most frequently  
before sunset．Therefore，between sites Mland G2  
（betweentheicecapandnonglacierareas），thereare  
many convergence and divergence zones．The diveト  
gencezonesoccurbeforesunriseandinthedaytime，  
andtheconvergencezonesoccuraftersunsetandat  
night．  
Fig．6showsthevariationofwinddirection and  

Vindspeedwithaltitudeandtimeatfivesites（B12，  
G2，M2，Ml，BC）duringAugust9－12，Incontrastwith  
Fig．5，t‡1ereareSOmedifferencesi‡1Fig．6．ObviolユSly，  
tbecbangeofwinddirectionillFig．6iscomparat壬veiy  
Simple；duringmost ofthetimethenorthwindpre－  
Vailed．Themeanprobabilityofthenorthwindis74％  
atthetwositesontheicecap，and63％atthethree  
Sitesinthenonglacierarea．Amongthem，themaxト  
mumvalue of85％appears at site Ml．The depen・  
denceofwindspeedonaltitudeisgreaterthanthatin   

0 2 4 6 810121416182022 0 2 4 6 ＆10121416182022 0 2 4 6 8101214161き2022 0  
＄／8  7／＆   

Fig．5．Varia如nく）f wirld speed and direc貞on witb time and  
elevationduringÅu郡St5－7，1987，  

5／＆  TimeくHo11l－）  

B12  

（6320m）  

G2  
（5900m）  

M2  
（57001れ）  

Ml  
（5700¶）  

BC  
（525（）爪）  

0 2 4 6 81（〉121416182022 0 2 4 6 ＄10 ユ21416182022（）2 4 6 810121416182022 0 2 4 も  
g用  10／8  11／8  12／8  

Fig．6．Variation of wind speed arld direction with time and  
elevationdurirlgÅじgⅥSt9－12，1987，  

810121416i820Z2 0  
Ti拍e（HollTj   
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Wind”isdifferentunderdifferentweatherconditions，  
highonacleardayandlowonacloudyday．  

4．Conc山dingremarksanddiscussion  

Åccordingtotbeaboveanalysis，theglac主erwind  
主ntberegionofC‡iOngCe王ce Capisquite di簸re‡lt  
なomotIlerre由0喝SuCh as払enor馳siopeoftile  
Himalaya and the Qilan Mountains，The formeris  
relatively flat while the latter have narrow deep 
valleys，Some ofthe characteristics canbesumma・  
rized asfollows．   
1）Forbotbnorthandsouthwind§，tbemaximum  

windspeed appeared atmidnight andtheminimum  
appearedin the morning，in contrast to a typicai  
mo11ntail卜Valleywindsyste乱  

2）1Ⅳi11ddirectionvariedabrlユptlybetweentheice  
Capareaalュdnongiacierare乱  

3）North wind（mountainl＼▼indlhad alarger  
probability of appearance than south wind（valiey  
Wind）．  

4）The above characteristicsindicate the exisp  
tence of”glacier wind”，but thewind speed varies  
diurnauyandthediurnalvariationoccursevennear  
thetopoftheicecap；thereforethewind systemis  
differentfromtbetypicalgiacierwind．  

5）Theintensityofthe”glacierwind”decreased  
withdistancefromtheglacierarea．1tsdepthislarge  
onacieardayandsmallonanclolユdyday．  
6）Thevindsystemintbisareamaybeconcerned  

witb洩emeso－｝SCalecirculationbetwee‡lthegiacier  
areaoflVestKunlunMountainsandthedryareaof  
theTibetanPlateau，Similarlytothemonsoonclimate  
intheHimalay乱   
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Fig．7．Verticaiproポ1翁Ofwindspeedbysoundir噂ObsだVation．   
1：OnAugust5（c1011dy orovercastday），2：OnAugustlO  
（Clearday）．  

Fig．5．TheconvergenceanddivergenceinFig．6are  
Smaller than thosein Fig．5．These differences are  
CauSed by different weather；it was clearin the  
morningbt沈ClolユdyarldⅥrithintermittents110Vげallin  
the afternoonduringAugtlSt5－9，Whereasit was  
fineduringAugustlO w12．Another reason ofthe  
difference can bein the syr10ptic scale charlge Of  
Winds；也ew－eSterlyⅥFindwasstrongintheÅugust9－  
12．  
Theprobabilityofthenorthwindfromtheicecap  

area tothenonglacier area decreasedwithdistance．  
Forexample，duringAugust5～7，itwas54％atsite  
G2and44％atsiteMl．DuringAugust9－12，itwas  
7ヰ％at＄iteB12，73％ats注eG2チ57％atsit岱M2and  
MlasweiiasatBC；偽edifferencefromthehighest  
Sitetothelowestsitewas17％．ThedistancefromB12  
toBCisabout20km．ThereslユItsshowthattheinteli－  
Sity of the”glacier wirld”decreaseswith distance  
たom払eglacier．   

3．3，γ≧痩地gsわ切ぐ蝕柁（げ娩g拶あd耶お粥  
Weusedtwopilotba1loonmeasurementstostudy  

theverticalstructureoflocalwind，FromFig．7，the  
heightoftheprevailingnorthwindreached200min  
theexampleofAugust5（cloudyorovercastday），but  
intheexampleofAugtlStlO（clearday）itwasabout  
450m，Fromtheseexamples，thedepthofthe”glacier  
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