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Abstract  

TheChinaJapanJointGlaciologicalExpeditiontoQingzangPlateau，1989wassenttostudythe  
characteristicsofglaciersindifferentclimates，theevolutionhistoryofthecryosphereandtherole  
ofthecryosphereinmeteorologicalandhydrologicalprocessesontheplateau．Fieldobservations  
were carried out during the two periods，MayJune and September－October，in the East Kunlun  
Mountains，TanggulaMountainsandNyainqentanglhaMountains．Intensiveobservationsofglacio－  
logy，meteOrOlogyandhydrologywerecarriedoutintheTanggula Mountains．Anoutlineofthe  
research workisdescribed．  

1．1ntroduction  

TheQingzangPlateau，withanaveragealtitude  
Ofabout4，500m a．s．1．，is one ofthemostglaciated  
reglOnSand one ofthelargestreglOnSWithexisting  
glaciersin middle andlowlatitudes．On Qingzang  
Plateauandinsurroundingareas，there are9．5×104  
km20fglaciersofwhich4．7×104km2areinChina（Li  
et al．，1986；Tablel）．According to Tablel，the  
Nyainqentanglharangehasthelargestglacierareaon  
the Qingzang Plateau．Thelargestglacier on the  
QingzangPlateau，KaqinGlacier，Whichhasalength  
Of35km and area of172km2，islocatedin the  
Nyainqentanglha．Inthemainpathofthewesteries，  
theWestKunlunisalargecenter，With3180glaciers  
havingacombinedareaof4，331km2．IntheKarako－  
ram，thereexiststhelongestglacierinChina，Yinsu  
GaitiGlacier，42kmlong．Althoughthetotalglacier  
areaintheHimalayaisthelargestinTablel，allthe  
HimalayanglaciersinChinaareshorterthan20km．  
Intheinland part ofthe plateau，glaciers aresmall  
andcharacterizedbysmallicecaps．  

Thereis much differenceinsnowline altitudes  
between the south-east part and the inland part of 
Qingzang Plateau．In the Nyainqentanglha Moun－   

tains，SnOWlineisaslowas4，200m．Intheinlandpart  
Oftheplateau，SnOWlineisbetween5，500mand6，000  
m，itsaltitudevarieslittleover a wide area．Sucha  
differencecausesacontrastbetween‘maritime→type  
glaciers’withmuchannualwaterexchangeand‘con－  
tinentalrtypeglaciers’withlessexchange．Compari－  
son of the characteristics of both glacier types is 
important to understand the water cycleinAsian  
high1andregions．  

Recently，theimportant role of the Qingzang  
Plateauontheclimateinsurroundingareasandthe  
northernhemispherehasbeen pointed outby many  
SCientists．For example，heat conditions over the  
plateau arerelatedto theinterannualfluctuation of  
thesummermonsoon，“MeiYu”and“ENSO”．Snow  
COVer On the Qingzang Plateau controIs the heat  
COnditionsoftheplateauthroughitseffectonalbedo  
andmelting－eVapOrationinthesurfacelayerofper－  
mafrost．   

Itisclearthatthecryosphereandtheatmosphere  
over the Qingzang Plateau are highly interrelated 
throughwaterandheatexchange．Tocomparethe  
Characteristics of glaciersin different climates，tO  
Studytheevolutionhistoryofthecryosphereandto  
Clarifytheroleofthecryosphereinhydrologicaland   
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TablelGlacierareasandsnowlinealtitudesonQingzang  
P王ateal】arldirlSurrOundirlgareaS．（fromLigg戊g．，1986）  

Giacier area Glacierarea Snow王i王ュe  
（如）inC王1ina（転ば）  （mき  

Mountains  

Himalaya  29685  
GangdisiShan  2188  
Nyainqenta喝1ha  5898  
GangriGabu  1638  
HengduaTIShan  1456  
Tar喝guia  2882  
Qia喝はnq王｝iaモeau  3566  
Kunlun Shan  l1639  
QilianShan  2063  
Karakoram  17835  
Pamir  lO304  
HindlユKusb  6200  

11055    4300▼6200  
2188  5800－6000  
5898  4200－5700  
1638    4300【5000  
1456    4600－5600  
2082    5400－5700  
3188    5600－6008  
11639  4700－5800  
1973  4500【5250  
3265    5100－5400  
2258    5500－5700  

8  4000－5100  
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Theroute ofthe expeditionisshowninFig，1．  
Tbeexpeditionwasseparatedinto2parts；4Japanese  
belongedtothelstandtheother3totbe2nd．Tbe  
firstparty（al1Chinesemembers，andOhata，Yasunari，  
Ohta，Ohno）startedfromGolmud onMay3．After  
brief observations onMeikuang Glacierin the East  
Kunlun Mountains，they established’Dongkemadi  
BaseCamp’（5170ma．s．1．ラolュMaylli†主Dongkemadi  
ValleyasarepresentativesttldyareaintheTanggula  
Mountains．Intensive observations of glaciology，  
meteorology and hydrology were made in this area 
untilJune12，thenthepartyreturrledtoGolmudon  

46640  4000－6200  Totai  94554  

meteorologicalprocessesin the plateau，the China  
JapanJoint GlaciologicalExpedition to Qingzang  
Platealユ，1989wassentfollowingjointexpeditionsto  
tbel野estKunlunin1985and1987．Themainsubjects  
of the present expedition related to cryosphere are 
glaciers，SnOWCOVerandpermafrost．Thestudiesina  
representativeareaareaimedatobtainingtheseason・  
alcycleoftheheatandwaterfluxatthesurfaceofthe  
cryosphere．Emphasis was placed on temporaiand  
spatialvariationsofthese餌ⅩeSinrelationtost汀ねce  
andatrnosphericconditions，andsomebhysicalproc－  
esseswhich arenotwellunderstood．   

2．Out伽eoftheexpeditiortanditsfie暮dwork  

Thisexpeditionwas organized asajoint Ci血a  
JapanteamunderthefinancialsupportofAcademia  
Sinica，and the Ministry of Education，Science and  
Culture（Monbusho）ofJapanese Government and  
other organizationsinJapan．TheChinesedirector  
was‡）rof．XIEZicbu（Director，Lanzhouinstitute of  
Glacioiogy and Geocryology，Åcademia Sinica  
LIGG），and theJapanese，Prof．KeijiHIGUCHI  

（WaterResearchInstitute，NagoyaUniversity¶WRI）．  
This expedition was composed of the following8  
Chinese and7Japanese scientistsincluding the ati－  
tborsasco－1eadersirltbefield▲  
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Chinese side：   
YAOTandong （AssociateProfessor，LIGG）  
JIAOKeqing  （AssistantResearcher，uGG）   
SHÅOWenzbang（AssistantResearcber，LIGG）   
DINGLianがu （Engineer，L王GG）  

Fig．1．RouteofChina－JapanJointGlacioIogicalExpeditionto  
QingzangPlateau，1989．   
（1：Goimud，2：Nachitai，3：Kun】urlPass，4：Wudaoliang，5：  
Tuotuo‡ie、6：Ta†lgguia Pass，7：Ar主duo，8‥Nagq11，9：  
Da王ュgXiong，10：Lhasa，11：GongbuJiangda，12‥Nyi王1gChi，   
13：Tongmei，14：Guxiang，15二ZepuGlacier〉   
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reglOn  
4．Evaporationfromsnowcoverandglaciersur－  
faces．  
Theobservationswereclassifiedinto3categories  

dependingonspatialscale：   
1）102km scale：the permafrost region from  
Nagqu to Wudaoliang along the Qingzang  
highway．Cars were used for observations  
OnCe about every7days．The mainitems  
Observedwereareaofsnowcover，amOuntOf  
precipitationandsamplingofprecipitation．  

2）101km scale：the main Tanggula Mountain  
region．Threeautomaticmeteorologicalsta－  
tions were established on the south side of  
TanggulaPass（DlO9），thenorthsideofPass  
（DlO5）andatDongkemadiBaseCamp．The  
ObservationsattheBaseCampandatDlO9  
WereStOppedonJune12whilethestationat  
DlO5continuedworking．  

3）100kmscale：thedifferentaltitudesalongthe  
DongkemadiValleyincludingaglacier．Two  
temporary stations were set up above the  
altitude of Base Camp from May toJune  
1989．  

Generalmeteorologicalobservations were made  
Ofairtemperature，humidity，Windspeed，Winddirec－  
tion，SOlarradiation，grOundtemperatureandpreclpl－  
tation．Hydrologicalobservationsinthe permafrost  
area were carried out on river discharge from the  
glaciers，Waterlevel，grOund water content，grOund  
Water Sampling，preSSure head，grOund waterlevel，  
evaporationandso on．  

ユ．？〔、／！ぐ〃Jん、‘J／（イりJJぐ〃／∫（モ／．「）・バ／J帥り（・り廿J・（〆J曙こ（川g  
f佑～／‘ⅥJ′  

To studythespatialandtemporalvariationsof  
environmentandclimateparameters，freshsnowsam，  
pleswerecollectedto analyzeisotopes，COnductivity，  
PH，anionsandcations．Tostudyspatialdistribution，  
SnOWSampleswerecollectedinawide range across  
Qingzang－Plateaualong the route shownin Fig．1．  
Snow samples werealso co11ected at different alti－  
tudes．At the Base Campin the Tanggula，SnOW  
Sampleswere collectedto study the temporalvaria－  
tions．  

ごトJ（；んJ（、んJ／…勅′′Jり〃JJふ／叩・り〃 ¢J堰こ（川g f≠JJ‘－（川  
∫J肝l－J／汀ムバ／山一．4gl－  
Geomorphological and sedimentological works 

relatedtoglacialhistorywerecarriedout alongthe   

June14．  
The second party（allChinese members except  

Zhang，and Ageta，Iwata，Furukawa）started from  
Golmud on September4．After observationsin the  
East．Kunlun（6－8Sep．）andtheTanggtlla（11T14Sep．），  
thepartyreachedZepuGlacierintheEastNyainqent－  
anglhaMountainsonSeptember23．Glaciologicaland  
geomorphological observations were made on Zepu 
Glacier，KaqinGlacierandthesurroundingareauntil  
October5．ThepartyreturnedtoGolmudonOctober  
12．  

3．Research work  

ユJ（；んJ（、Jり／りか＝J／Jl、J（、（〃りJ  
Theglaciologicalobservationsinthisexpedition  

Weremadeonaccumulation，ablation，maSSbalance，  
icetemperature，SnOWpitstratigraphy，glacierflow，  
fluctuation of glacier terminus and glacier oglVe．  
ThesestudiesweremainlycarriedoutonXiaoDonT  
gkemadiGlacierintheTanggula，MeikuangGlacier  
On the north slope of the East Kunlun，and Zepu  
GlacierandKaqinGlacierintheNyainqentanglha．  

Particularattentionwaspaidtoshallowicecore  
Studybytheexpeditionin1989．Theicecores，17m  
and14mlong，Were Obtained at2sites on Xiao  
DongkemadiGlacierwherethereisa flat plateau at  
theheadoftheglacier．Theicecoreswereboredby  
amechanicaldrill．Thefirsticecore，17mlong，WaS  
obtainedatanaltitudeof5800ma．s．1．Threecavities  
Werefoundduringdrilling，atdepthsof88．5m，9．510  
m and12－15m．Therefore，We abandoned drilling  
here．The14mlonglCe COre WaS Obtained at an  
altitudeof5700m．Therewasnocavityatthissite．  
Bothicecoreswerecutinto5－10cmlongpleCeS，then  
meltedandbottledinthefield．Afterbeingtransport－  
ed back to Lanzhou，analyses were carried out to  
measure oxygenisotopes，COnductivity，PH，anions，  
Cations，dating and net accumulation．The detailed  
analyseswereconcentratedonthe14mlongicecore．   

ユゴノ拓－′川れ，／（如、（J／〟〃‘JJり・〟れ－／（如、（JJ（）ね（・J7・（J／わJJ∫  
Observationsofmeteorologyandhydrologywere  

mainlymadeintheTanggula．Thefollowlngitems  
were observedin detail．  

1．Variation ofsnow cover anditseffect onheat  
and waterbalance  

2．Radiativeinteractionbetween snowcover and  
cloud  
3．Hydrologicalcharacteristicsofthepermafrost  
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PaPerSinthisex匹ditionreport．Theresultsofftlrther  
analyseswi11bepublished separatelyinthe near fu－  
ture．  

exf杷dition route（Fig．1），mainiyin tbe Xidatan，  
Tang糾1la and Nyainqentanglha．Samples were coト  
Iectビdfort4Cdating，particlesizeanal〉lSeSandpotlen  
analyses．   

4．Concludingremarks  

Atpresent，theanalysesofdataandsamplesare  
inprogress．Detailsofeaehobservation．andprelimin－  
ar）r and basic results are describedin the following  
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