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Abstract  
Å況㌻まesofmeteorologicalelementsandclimaticねctors，SuCbasairtemperature，preCipitation  

aれdsoon，WereObserve（iduringtbeexpeditionin1987ca汀iedoutbycooperationbetweerlChinaand  
JこIpこ軋Toti11prtヾipitこItio71〔）f102．5mm f（1r7（1dこIySこl【1d meこ1n；lir tt）nll）eratureいfご．3：Cilり111）†and  
AugustweremeasuredatBa＄eCamp（35¢09’N，8lOO3’E；5260ma息1．）．Tbisisofgreatinterestbeca11Se  
the precipitation during70daysis twice the anrlualprecipitationin the adjacent are乱Based on  
arlalysisoffieldobservationaldata，itisestimatedthattheannualprecipiねtiorlis200w250mmat  
BaseCampand400州450mmrlearthesnowiine－T‡1emeariarlnualairtemperatureisestimatedto  
be岬6．7筍CatBaseCamp，and…10．20CneartbesnowliIle，Meanwbi王e，itwasfoundthatglacierscan  
沈戚厄encelocalclimate¶nOtOnlytbediurnaivariationandampiittldeofairtemperature，blユtalsotbe  
timewhentbe maximum arldminimum appear，aS Wellas relativebumidityin a sma11area．To  
explain洩era】nyandcooIweat†lereXperierlCeddl汀irlgthesummerof1987，eVidenceisglVenfro‡Ⅵ  
bothatmosphericcircuねtionconditionsandmeasuredmeteorologicalelemerltS．  

1．lntroduction  
ThビW亡†St Kunlun Mount；1inslie on the n（）rIth．  

WeSternpartOftheQingbaトⅩizangPlateau，Wbichis  
avastdryarea，butanumberofglaciersex壬sttbere，  
Itiss甜i‡lqueStionvby如ciershavedeveiopedin  
SuCh an arid region，and bov the giaciers can be  
nouriぬed▲Vhatistbeclimatelike？Ti－ispaperdか  
SCribesbrie幻ytheresuまtofobservationsanddiscusses  
tbe weatherandciimateinthe West KuTllun Moun－  
ta主nsinsum王nerOf1987．  

2．Observations  
TheobservationsweremadeaとSOuthernsideof  

t王1emainmountainrange，nOr軌ofG（）Zぬalake．F主ve  
Stations，Lakesite（LS，5125m乱S－王．），BaseCamp（BC，  
5260ma息l，〉，Adva‡1CeBaseCa汀Ip（ABC，5805ma息  
1・，just短lowCbonceIceCap），StationB4（5974ma息  
lリOntbeicecap）andStationB12（6327ma．s．重りnear  
thetopofthe主cecap）werebuiitぬere，Thepositions  
Of observatio‡1S Stations are sboⅥrnin Ohata ggα£  
（1989）．Observd meとeorologicaielementsincluded  
SO王arradiation，airもem鱒rature，bumid毎，Windspeed  
arld directiorl，arld precipitation．The observatiori  
鱒riodⅥraSたomJlユユyltoÅu糾St31，ユ987．Beijing   

StandardTime（GMT＋8hours）istlSedintbepresent  
report．   

3．ThecircuIation patternanditscharacter  

Weather and climate conditions，Su（ニh as warm  
a‡ld cold periods，bigb andlow precipitation，are  
COTICerned with the prevailing circulationin the re・  
g10rl．Here，WeuSea500mbwea払ercha托Showing  
an川11al〉1romnLlrlllal〉leartOana】yzetlleCOnditionof  
Summtlrl錮7．Thtlfo11owingresults＼＼－PrビObtained．   

Jlユne：Thetroughareaislocatednear40¢N，800E  
on，theJunpnlビこ1nChal・し1n）11nビ19ざ7’．thpぐirculalion  
Wa＄nOtObviouslydifferentfromt壬IemeanCbart．   
July：Thetrolユghareaisnear75qEoIltbemean  

Cha！t ButirlJuly1987，tbereⅥraSaridgeareahere．  
Especiallybetweeri20【450Nand70w95¢E？theanoma－  
1yisobvio11S．Ass‡10Wnirlyig．1，tbereglOnnOrthof  
400Nisapositiveanomalyarea；arl喝ativean（｝maly  
こIrビ；：laPPearS SOuth し）f▲川：N．This shows th；1t theL  
tro岬hisst）uthいfL粧N，theridgenorthof・1げN．  

Åugust：The positions of tbe trotlgh and ridge  
areason洩emearlChartaresimilartotboseoりuly，  
InAugust1987，aridgeareaoccurrednear75¢Efrom   
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SOuthtonorth．王ntbeariOmalyfieid，apOSitiveanoma†  
lyareaoccurredbetween20叩45¢Nalld70－950E（Fig．  
2）．Thi＄ridgeareacoveredthesurveyarea．  

Thus，thecirculationpatternintheWestKunlun  
Mourltains areain summer1987was different from  
ぬemeanyears，thatistosay，duringJuly，ithadmuch  
moretrough and ridge area，thetroughdominating，  
WhileinAugusttheridgedominated．Cyclonespassed  

throlユgbthesurveyregior16timesinJulyand4times  
in Aug11ま．TllereVere many Cloudy days witb75．2  
mm of precipitationinJuly．Then，in August，the  
Weatherwasbetterandprecipitationonly16．Omm．   

4．Airtemperatureanditscharacteristics  

AirtemperaturewasobservedatLS，BC，St．B4  
a11dSt．B12sitesinJulyandAu即St，arldmeastlredby  
shelteredrecordingthermometer（Chinesemade）and  
adigitalrecorder（Japanesemade）atheightsofl．5m  
and2m，reSpeCtivelytTemperatl汀eSⅥ㌢erereCOrdedat  
いIle－11…1rilllpt・＼・al．   

In this area，mean airもemperature was a耳℃at  
BaseCampinJuly；theextrememaximum14．00C，and  
theextrememinimumN6AOC．InAugust，theaverage  
WaS2ぷC，the extreme maximum13．20C，alld tbe  
extrememin主mum－5．0¢C．  

J．JJ）山川′J／川ナ五7JんりJlイ′高‾ん－川♪川J／～川、  

Figs．3and4show the diurnalvariation of air  
temperatureateachsiteinthe West Kunlun Moun・  
tainsareadtlringJuly鵬August．Thediurnalrangeof  
temperatl汀einJuiywa§Obviouslysmallertharlt壬1atin  
AugustbothinthenonNglacierarea（LS，BC）andthe  
glacierarea（B4，B12）；Itsdiurnalrangewasll．50Cat  
BCinJuly，andま3．1つCinAugusと；WhereasatSt、B4，it  
WaS6．2qCinJulyand7．7凸CinAugust．Timeofoccur－  
rence ofminimum temperattlreis delayedwithinL  
CreaSingaltitude；fromBCtoSt．B12，itwasdelayed  
about2hours．Timeofoccurrenceofmaximum tem－  
peratureadvancedatSt．B12inbothJulyandÅugust，  

▲  ・・   

Fig．1．Geopotentialheigbta王10汀Ialy field（m）at500mb，Juiy†  
1987 
1：Research site．  
2：Surfaceabove3000ma．s．1、  
3：Sea8rWaもerarea 
4：Surfaceもelow3（）00ma．sエ  

60     7（l    きD  9¢  i冊  50   

イブ＿ノIJJ■／り坤川〟〟汀（丸J〃小一ざJ（・仙√JJ／／仙ム1  

As shownin Figs．3and4，air temperature de・   

Tabiel．Meana主rte汀i芦raもuγe andiap記rateぎorJll王y，Åu卯・  
stユ987at7siモes．  

Name of A王titude Mean LapseRate Mean LapseRate  
Statior）  Temp・OfTemp．Temp．ofTemp．  

い再 J111〉■代二）（’じl岬nl）Aしl餌ISttヾけて1岬rnl  さ「  ご F＝】  ・こ「   ｛ 二」   

Fig・2・Geopotentia蔓heightanomalyfieid（m）at500mb，August．  
1987，   
1：Research site．  
2：Slばねceabove3草00ma，S．1．  
3二Sea orwaterarea．  
4：Surfacebelow3000ma．s．l．  
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Table2．Estimated monthly and annualmean air temperature at BC and station B4．  

Name of Month   Mean  
station       1   2   3   4   5   6   7   8   9  10  11  12   
BC   －16．4 14．0  9．3  5．3  3．9  0．7  2．4  2．6 － 2．2 － 2，2 －12．115．5  － 6．7   
St．B4  －19．4 17．0 12．3  8．3  7．2 － 5．0 【 0．3 － 0．2 － 7．5 － 9．1－15．1－18．5  －10．2   
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Table3・MeanrelativehumidityforJuly，August1987．   

Name ofStation Altitude Relative Humidity（％）  
（m）  July  August  
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Fig．3．Diurnalvariation ofmonthly mean air temperaturein   
July．  
1：LS．  2：BC．  
3：St．B4． 4：St．B12．  

crease withincreasein altitudeis markedin this  
region．Meanairtemperatureatdifferentobservation  
SiteswasshowninTablel．Fromthetable，WeCanSee  
thatlapseratedifferslargelyinthisreglOninsummer  
accordingtoaltitudeandmonths．  

Here we use the results of the above mentioned  
Observed datain1987 and climatological data of  
HotanandKangxiwarStationstoderiveaempirical  
formula for seasonal mean air temperature change 
with altitude．The following formulae are obtained  
fromregressionanalysis．  

（ち）s＝32．6－5．7Z （尾＝一0．99）， （1）  
（7ち）w＝1．88－4．OZ （＆＝－0．94） （2）   

Where（7；）sand（7；）wareairtemperature（OC）insum－  
mer（MaytoSeptember）andwinter（OctobertoApril）  
atheightZ（km）；＆and孔arecoefficientsofcorrela－  
tioninsummerandwinter，reSpeCtively．   

J．J掠JJ〃〟J／ん刷り／‾‘川…＝／‘J！川柳－／ぐ〃か／油川－  
According to the above analysis and meteoro－  

logicaldata from Kangxiwar Station，We Willuse  

0  2  4  6  8 10 12 14 16 18 20 22  0  
Tlme（Hour〉   

Fig・4・Diurnalvariationofmonthlymeanairtemperaturein  
August．  
1：LS．  2：BC．  
3：St．B4． 4：St．B12．   

equation（1）toestimatemeanairtemperatureatBC  
andSt．B4insummer（MaytoSeptember），andequa－  
tion（2）inwinter（OctobertoApril）；reSultsareshown  
inTable2．OnecanseefromTable2thattheannual  
meantemperatureatBCis－6．70C；itis－10．20CatSt．  
B4．  

5．Re】ativehumidityanditscharacteristics  

Relativehumidity forJuly and August was ob－  
Servedinthesurveyarea．Table3showsmeanrela－  
tivehumidity．Relativehumidityincreaseswithalti，  
tude，andrelativehumidityoftheglacierareaisabout  
20％1argerthan that ofthe non－glacier area．The  
diurnalvariationofrelativehumidityinthisareais   
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Ciotidyorsnow‘ねildaysⅥFere4．3m乱   

7．Precipitation anditsestimation  

TheprecipitationinthisreglOnisinterestingbut  
COmplex．Inthesurveyperiod，WeObservedprecipita－  
tion oflO2．5mm at BCduring70days（June23w  
At将uSt31）．Precipitation wasll，3mm duringJune  
23一：叩．丁5．コI11nliIりt巾alldl机1nl111iTIAllgllSt．1t＼l▼aS  
almost5times asmuch as at壬iotan，Yecbe噸arld  
KangxIWarStationsinthesameperiod；theresultsare  
sbowninTab王e4．   

ItisawelトknoⅥⅥCbaracteristicoぎt王Ieplateau  
Cまimatethatprecipita貞onisconcerltratedinthewarm  
SeaSOn（May to Sept．）；the diだerence between tbe  
ralny SeaSOn and the drought seasonis quite clear．  
Monthly precipitation at surroundirlg permanent  
meteorologlCalstations，reSultsareshoⅥlinTable5，  
AsKangxiwarStationisnearthepresentobservation  
area，itis assumedthat precipitationint壬IepreSent  
areain払elⅣestKunllユnMountainsfolloⅦStムeもime  
distributionatKangxiwarStation．Thus，WeuSethe  
ratioofKangxiwarStationdatatoBCdataduringthe  
Ob紀rVationperio（箋toestimateannuaまprecipitationin  
tbisarea，Whicbisestimatedtobe251mmatBC．1野e  
haveobservedprecipitationatI葺CandABCsitesin  
the same period；they are shownin Tabie6．The  
valuesfromTab】e6indicatethatA13Chasalmostl．  
6timesasmuchprecipitationasBC．Assumingthat  
this ratio canbe extended throughout the year，eX－  
pectedprecipitationatABCbecomes401mrIl．Inthis  
Calぐuhtion．it must btleOnSidered that the prtripita－  
tionratiointhemounta主nsisgenerauydifferentfor  
dif鎚rentseasoms．   

In add主tion，the water balance metbodbasbeen  
used紬estimaもetbeprecipitationat BC＄iteand on  
魚eglacieras216mmand426ⅠⅥmreSp既tively（Cao  
arldAi，198乳TheresultsfromtⅥ70dif転rentmethods  

Table4－Compari＄OnOfprecipitationatBCandsurroundirlg  
permanentmeteoroIogicalstationsinthesameperiodin1987．   

（Ullit：mm）．  

ShowninFigs，5arld6＿T‡1emaXimumreiativebⅥmidi－  
ty appearssiigbtiybeforesunrise，andtheminimum  
Valueoccl汀Sintbea食errlOO‡l．   

6．Evaporation  

Dailyevaporationwasmeasured at BaseCamp  
dl汀irlgJuiyandAugustbyevaporationgauge（20cm  
diameter）usi喝tbeCbinameteorologicalobservation  
manuai，Dailymeanevaporationis5、1mminJuly，and  
5．5mminAugust．Themaximumof9．7mmoccurred  
O‡りuly30；tbeminimlユmOfO．1mmoccurredinJじ王y8．  
Meanevaporationonc壬eardayswere6．6mm，andon  
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Fig．5．Diurnalvariationofmonthlymeanrelativehumidityin   
July．   
1：St．B12． 2：BC．  
3：St．B4． 4：LS－  
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Nameof Altitude June July 
Station  （m）  23－30 1－31 1－31  
Hoもan  1375  （〉．0  16．7  1．4  
Yecbeng  1360  0．0  13．8  0．1  
KangxiWar 3986  0＿4  10．8  8．1  
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Table5．Montbly precipitation at凱l汀Oundingpemanent meteorogicalstations．  

Name of Items   Mont‡1   Totai  
station  1  2   3   4   5   6   7   8   9  10  11 12   
HurHe ＊   Precipitation（mm）   3．4  7．114．7 2．0 14－1 33．8 8，6 12．7 19．0 1．5 2．1 4．7  123．7   
Heishan ＊   Precipitation（mm）   9．1 7．8 7．8 10．5 17．9 35．2 24，8 21．8 12．6 5．5 0．5 0．4  153．9   
Taxkorgan  Precipitation（mm）   3．5 3．6 2．5 4．4 12．012．3 11．3 8，2 7，5 1．1 0．5 1．3  68，2   
Kang不IWar  Precipitation（mm）   0．3 0．5 0．9  2．8 6．7 7．2  7．6 5，3 3，0 2．3 0．8 0．3  37．7   
Shiquanhe   Precipitation（mm）   1．5 1．3 1．7 0．9 1．7 5．6 24．8 29．0 7，4 1．8 0．6 1．2  77，5  

＊HydrologlCalobservatiorlStation   
Table＆ Co汀Iparison of precipita如n at ABC and BC for  
SeVeraldaysinÅugusモ，1987．  り  
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Name of  August  
station   6  7  14 19  Total  8  9 10 11  
ABC l．01，31．4 4．8 2．71．5 0，3 3．0 16．O  
BC  o．10．2 0．6 2．21．8 0 0．3 3．9  9．1  

arequitesimi1ar．Thus，WeCOnSiderthattheprecipita－  
tionestimatesabovearereasonable，  

8．Characteristics ofthe climatein the West Kunlun   
Mountains areain summer1987  

N（〉WWeanalyzetbeyearlyvariationofmeteoro・  
lo宮ICalconditionsinthisreglOnuSlngmeanairtem・  
perature andprecipitation at KangxIWar Stationin  
July over the years．Fig．7shows the year to year  
variationofmeanairtemperatureandprecipitationat  
KangxiwarStationforJuly．Inthepast15years，the  
maximumairtemperature払OCCurredin1973，andthe  
minimumin1983．In1987，mearlair temperaturein  
July wasO．5OClowerthanthemean overtheyears；  
1987wasbasicallyacoldyear．‡Iowever，aSforpre－  
Cipitation，itsmaximumappearedin1975，andmil－i－  
mtimin1971．In1987，preCipitationwas3．Ommbigher  
thanthemeanvalueovertheyears．ObviolユSly，1987  
WaSahighprecipitationyear，Sinceaverageprecipita－  
tionatthisstationovertheyearsisonly7．8mm．   

9．Conclusjon  

The weather and climatein the West Kunlu  
Mountainshavethefollowingcharacteristics．   

1）The climate of this region has the common  
Characteristicsofplateau climate，SlユCh asthe quite  
cleardifferenceofprecipitationinrai叩aTlddrougbt  
父aSOnS，払eprecipitationconcerほratedmai‡11yinthe  
warmseason（MaytoSeptember）．  

2）Accordingtoanalysisofobserveddatainthe  
SurVeyperiodandclimatologicaldataatsurrounding  

ま963 65 67 69 7i 73 7S 77 79 写1 83 為さ き7  
Ye薫T   

Fig．7．ChangeofmeanairtemperatureandprecipitatioれinJuly  
atKangxIWarStationin1963－1987 
1：AirtempeTature．  
2：Precipitation．  

permarlentStations，annualmeanairtemperatureand  
annualprecipitationatBCwereestimatedtobe．6．70  
Cand251mmrespectively．  

3）The principalcharacteristics ofweather arld  
Climateint‡1is areain stl‡Ⅵmer1987in comparison  
WithnorlⅥalyearwere重owairtemperaturearldhigb  
precipitatio‡1．   
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