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Abstract  

The generalaspects ofthe China－Japanjoint study onthe water cycle on Qingzang（Tibet）  
Plateau，CREQProject，doneduring1990to1993aredescribed．Thisstudyfocusedontheroleof  
SnOWandiceinthewatercycle．Thestudymainlyconsistedofautomaticlong－termandintensive  
in－Situmeteorlogical，hydrologicalandglaciologicalmeasurementsintheTanggulaMountainsinthe  
CentraipartofthePiateatL Additionalstudyhasbeenmadethroughanaiysisofsatelliteimages，  
datacollectionofconventionalstationsandprecipitationsamplingonalargerspatialscale．  

1．8ackgroundandaimofthestudy  

The Asian highland where the Tibeta11Plateau．  
Himalaya，Tian Shan，Karakoram and Pamir are  
locatedisgenerallycoldthroughouttheyearalthough  
theyaresituatedinlowtomidlatitudes．Precipita－  
tionconditionsvary，fromabighlOOOto2000mma‾1  
inthesouthernPartandlow．1essthanlOOmm．inthe  
northern part．Due to suchlow groundlevelair  
temperature，SOlidphasewatersuchasglaciers，SnOW  
cover and permafrost exists on various spatial and 
temporalscales．Thisis primarythe result of the  
Ciimate，buttbereseemstobefeedbacktotheclimate  
SyStem through variousl11eteOrOIogiealこl】1d  
hydrologicalprocesses，SuChasthenegativerelation  
between central Asian snow cover and the summer 
monsoon．Furthermore，thedistributionofsnowand  
ice and changein their structurewillmodify the  
runOfftothesurrollnding；lrid【osemi－aridareas．  
Suchsnowandicedoes‡10tOCCurindependently  

fromotherclimatecomponents，butformsapartof  
regiona11andsurface－atmOSpheresystem．Theland  
Surfaceincludesthelandsurfacelayers（soil，rOCks）  
Vegetationandwaterreservoirssuchasglaciers，SnOW  
eover andlaktlS．and they show s】ow response．On  
theotherhand，theatmosphereshowsfastresponse．  
Suchasy＄temhasanannualequilibriumstateinthe  

presentglobalsystem，andwi1lshow certain varia－  
tions．with feedback to the regiⅢ1alIlnd globalcli・  
rnate．1nthepresent stateofglobalchaIlge、investト  
gationofthecharacteristicsofthelarldsurfaceratmo・  
Spheresystemanditsvariation，throughanefficient  
Observationsystem，isstronglyneededtoevaluatethe  
environmentalchangein this region andinfluence  
OVビraWiderarea．Suchstt）dyin the Tibet Plateau  
Regionwillcontributetotmderstandingthevariation  
in the hydrologicalcycle andlarge scale monsoon  
SySteminthisreglOn．  

Thepresentstudy，Whichwasplannedunderthe  
abovescientificbackground，Wiilfocusonthewater  
CyCle，eSpeCiallytbecbarcteristicsofsnovandiceand  
their role in this cycIe and strongly reIated energy 
CyClein theland surface－atmOSphere system．The  
SpaCialscale was mainlyless than100 kmin the  
CentralpartoftheTibetPlateau，withsomewidearea  
Study；the temporalscalewasmainly daily to sea－  
SOnalalthoughforcertainprocessesinterannualvaria－  
bilitywasconsidered．  

Past studies related to the prescnt study have  
looked at atmosphereLland surfaceinteraction．  
lntensiveobservationsofsurfacewater／heatbalance，  
i11Cludinge＼▼apOration．weTemadeatこIfewsitesonthe  
Plateauin1979and1982－83（Liぞgαg．，1987；Cbinese  
AcademyofScience，1984）．Glacier，permafrostand   
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runoffstudieshavebeendoneonthePlateaubyCAS  
Sincethe1960’s（CAS，1986）．Recently，Japaneseand  
Chinese scientists have been studying theglaciers，  
atmosphericprocesses andhydrologicalprocessesin  
theWestKunlun，andhavedoneapreliminarystudy  
in the Tanggula and Nienchengtanggula Region  
（Zheng et al．，1989；Yao et alり1991a；Yao et al．，  
1991b）．A U．S．LChinese gr・Oup did a short term  
radiationstudyin thecentralregion（Reiter eia乙，  
1987）．  
Thefourmainthemesofthepresentsttldyareas  

ね王lows：  
用 Clarifytheroleofthecryosphereintheseasonal  
Variation ofal1components ofland surface water  
Circulation（precipitation，WaterStOrage，eVapOration，  
runoff and others）for a unit drainage area where  
glaciersexist，anddeducethetrendandinterrelation－  
Shipbetweenthem．  
（2）Investigatethebehavioroftheatmosphere，par－  
ticulary the Planetary Boundary Layer，On the  
TibetaIIPlateauin relation toland surfaceLatmO－  
Spbereinteraction，  
（3）Find the pos＄ibilit〉T and method of the usage of  
Visibie，infrared and microⅥraVe Sateilite data for  
thesestudies．  
（4）Investigatetheclimateandcryospherevariation  

inTibeいncludingthee琵ectofrecentglobalwarm－  
i11g．  

The main method of study was field measure－  
ment，inthecentralpartofthePlateau，theTanggula  
Mountain area．Intensive meteorological，  
hydrologlCaland glaciologicalmeasurements were  
made within this area．Additionalinformation on  
arealdistribution of hydrologicalcomponents was  
Obtained through analysis of satelliteimages，and  
Cbemicalaれalysisinciudi一重gStableisotopeanalysisof  
VaterSamples．Themaintimescaieofconcernwas  
tbe seasonala‡ldinterannt王扇variation．A detailed  
despcription of the background and probiems to be 
SOivedisgiveninabookletpublishedin1992（CREQ  
StudyGroup，1992）  
Thi＄prOjectisacooperative studybetween the  

LanzhouIn＄titute of Glaciology and Geocryology，  
Chinese Academy ofSciences headed by Prof．Yao  
Tandong，andaJapaneseUniversitygroupheadedby  
Prof．Yt豆akaAgetaoftheInstituteforHydrospheric  
－AtmospbericScierlCeS，NagoyaUniversity（tbe！ほme  
いf the hlStutite was changed fronlWater Research  
Institutein199こn．TheⅥ▼hole project wast：alled the  
CREQ（Cryosphere Research on Qingzang Plateatl）  
Project．The previous studies madeinthis areain  
1989werereportedinYaoetal．（199la），Ageta etal．  

Fig．1．Mapofthestudyregion．TG：Tanggula Mountainstudy area，EK：East  
KunlunMountainstudyarea．   
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（1991）andOhatadai．（1991），anda seriesofpapers  
WaSpreSentedinYaoandAgeta（1993），  

This project was a contribution to theInterna－  
tionalHydrologicalProgramme（IHP）Phase4andthe  
International Geosphere Biosphere Programme 
（IGBP）Core Project ttBiospheric Aspects of  
HydrologicalCycle（BAHC）”．Financialsupportfor  
theJapanesesideinthisstudycamefromtheInterna－  
tionalScientificResearchProgramofaGrant－in－Aid  
forScientificResearcilarldIGBPScieIltificResearcb，  
bothたom tbe Ministry of Educa扇on，Scie11Ce and  
Cu圧ure，Japa王1．ÅsfortbeChineseside，払ispr（）ject  
was supported by Natural Science Foundation of 
China．  

2．Location offield work  

Themainareaofstudywasthenorthernsideof  
theTanggulaMountainRegionlocatedinthecentral  
partofTibetanPlateaushowninFig．1，Thismoun－  
taまnraI－geisoneofthefeⅥrlarぎemOur血inranges  
rlユnningeast－VeSt（）nt壬ユePiateat重．Thebighestpeak  
istbe6621mpeak．Threedrainageareasweretaken  
as the study unit as shownin Fig．2．Thelargest  
drainagearea，Whichincltldesothertwodrainages，is  
4，538km2；withinthisdrainagearea，4．5％isglaciers．  
Thesmallestdrainageis50．5km2′，33％ofwhichis  
glacier area．The glaciers，rivers andlakes，and  
mainobservationpoints，areShowninFig．2．Perma－  
frostexistsinmostofthisdrainage area，having a  
thicknessfrom20to130m（TongandLi，1983）．ln  
addition，aglaciermassbalancestlユdywasdoneona  
giacierint壬IeXidatanareaofEastKljnまunくShovnas  
EKiTIFig．1）．  
Thegeneraiannualciimateofthisareaisshown  

inFig．3usingthedatafromNachu（4507ma．s．L）200  
km south of Base Camp，This areais under the  
influenceofthesummerAsianmonsoonfromMayto  
September，aSCanbeseenfromtheprecipitationdata．  
AtNachu，theannualmeanairtemperatureis－1．9b  
C，and totalprecipitationis400mm．The annual  
meanairtemperatureattheaveragealtitudeofthe  
Tanggula study area，apprOX．5000m，is L4．90C，  
Wbicbisinatemperatl汀erangethata王lovstheexis－  
tenceofpermaたost．   

3. Research members and field work period 

Researchworkincludingthefieldstudyandanal－  
ysis，from1990to1993was done by the fo1lowing   

member・S．Thespecializedstudyfieldsofthemem－  
bersandtimeofthefieldworkarewritteninparenth－  
eses・Notationsareasfollows‥90to93corresponds  
to1990to1993；A：Autumn，S：Spring；93…lto93－  
3standsforlstto3rdperiodintheIntensiveObserva，  
tion Period from May to Septemberin1993．The  
familynamesarewrittenincapitalletters．   

JAPANESESIDE  
Keiji‡iIGtブC壬iI（Glacioiogy）：Projectieaderfor1990．  

Professor，う好ater又esearcbInstitute，Nagoya  
University（Present aだiliation；Chubu Urliver－  
Sity，Japan）．  

YutakaAGETA（Glaciology，92S）：Projectleaderfor  
1991蜘1993．  
Professor，Institute for HydrosphericqAtmo・  
SphericSciences，NagoyaUniversity  

TetsuoOHATA（Meteorology，91A，92A，93－1）  
AssistantProfessor，lnstituteforHydrospheric  
NAtmosphericSciences，NagoyaUniversity  

KatsumotoSEKO（Giaciology，90A，93鰍1，93…2）  
A∬istantPro毎＄Or，Insとitlユtefor王まydrospberic  
－ÅtmospbericScie王1CeS，NagoyatJniversity  

TetsuzoYÅStrNARI（Meteorology／Climatology）  
Professor，InstituteofGeoscience．Universityof  
Tsukuba．  

TakeshiOHTA（Hydrology，91A，93山2）  
As＄OCiateProfessor，IwateUniversity．  

ToshioKOIKE（Hydrology，91A，93－3）  
Associate Professor，Nagaoka Univcrsity of  
Tecbnology  

Jt‡npeiKUBOTA（Hydrology，98A，92S）  
As＄ista】つt Pro毎ssor，Faculty of Agricuiture，  
TokyoUniversityofÅgriclユItl汀eandTecbnoト  
Ogy  

Ke王IicbiUENO（Meteoroiogy，93－2）  
Assistant Professor，Institute of Geoscience，  
UniversityofTsukuba  

HiromichiIGARASHI（Climatology，92A）  
PostGraduateStudent，UniversityofTsukuba  

NobuhikoENDOH（Meteorology，93－1）  
PostGraduateStudent，UniversityofTsukuba  

HironoriYABUKI（Glacio王ogy，92A，93…1）  
PostGraduateStudent，NagoyaU‡1iversity  

KojiFtブJ王TA（Glacioiogy，92S，92Å，93鵬3）  
PostGradlユateStude鴎Nag呼aUniversity  

MasakoKOIKE（Hydrology，93－2）  
PostGraduateStudent，NagaokaUniversityof  
Technology  

HideakiTAKIZAWA（Hydrology，93－3）   
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●；Pr∝ipit■tionG－ugingSt－tiom  ▲：Ⅱydro－meteOr010gic山St－tionI  
■：Ⅵhteト1eYモIG■ugingSt－tiom   

Fig，2．MapoftheTanggulaStudyarea．Coutourareshownevery200m，andglacier  
areaarehatched．Mainmeasurementstationsareplotted．   
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NACHU（1954－19丁5）  
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Fig．3．ClimatologlCalvalueofmonthlyairtemperatureandprecipitationatNachu   
（AfterCAS，1984）．  

Post Gradu；lte Student．Tokyo Unive］LSity of  
AgrieultuT－eand TechnoIogy  

TetslユHÅSH王MOTO（Hydroiogy，92S）  
PostGraduateStudent，‡wateUniversity  

HiroyukiOHNO（Glaciology，90S）  
ResearchFe1low，Hokuriku NationalAgricul－  
turalExperimentStation  

YoshihiroFUKUSHIMA（Hydrology，93－2）  
Associate Professor，Faculty of Agriculture，  
KyotoUniversity（PresentAffiliation：ProfesL  
SOr，Institute for HydrosphericqAtmospheric  
Sciences，Nagoyatブniversity）   

CHINESE Sll）E  
A11members are from LanzhouInstitute of  
GlaciologyandGeocryology，CAS．  

YAOTandong（Glaciology）：Leader  
Professor  

PUJianchen（Glaciology）  
Senior Engineer 

ZHANGYinsheng（Meteorology）  
Assistant Professor  

KANGXi‡1Cheng（Meteoroiogy）  
Åssociate Professor  

TIAN Lide（G】acioIog）・）  
PostGraduateSとudent  

KANGShichang（Climatology）  
Post Graduate Student  

XIAOCunde（Glaciology）  

postGraoduateStudent  
HOVSbu酢Ii（Glaciology）  

PosもGraduateStudent  

4．Research work  

Themethodsused forthe presentstudycanbe  
Classifiedintothreecategories，longtermmonitoring，  
intensiveprocessstudyandsampling．Otherpartsof  
thestudyweresatelliteimageanalysisandanalysisof  
themeteorologicalandhydro70gicaldata ofperma・  
nentstations．  

一J．J．⊥（り吋Jぐ〃〃〃7りJJJJ（）ナナ〃g  
Since the1989intensive observations，meaSure－  

ments of the meteorologicalconditions，including  
meteoroIoglCalelements and ground temperature，  
glacier conditions and runoff has been made in the 
StudyareauslngautOmaticmeasurementsystems，the  
time duration depending on the elements．Tablel  
Shows the sites and measured elements．The sites  
havebeenchangedslightlyduetomaintenancecondi－  
tions．The rlumbers of elements and sites werein－  
CreaSed graduall）lin autumnlミ191and spring1992．  
Tbe numbers of measurement sites and measured  
elementswereincreasedconsiderablyinautumn1992  
aspreparationfortheintensiveobservationsin1993．  
MostoftheinstrumentSareStillfunctionlnginMarch  
1994，andwi11berecoveredinMay1994．Theselong   
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Tablel．Listoftypesandperiodsofobservationsmadeduring1989to1993．Thenumber  
inparenthesesbeloweachsitearethealtitudes．  

0 ：Manned observations  
一一一－－ ：Meteorologicalobs．（Autoandmanual）  
＊＊＊＊：Glaciermeas．   （Auto andmanual）  
＋＋＋＋：Runoffmeas．   （Auto）  
〉  ：Continued   

Site／Year  1989  1990  1991  1992  1993   
Month  l．．‥7…．1．‥7…‥1…‥7‥．．．1…‥7…‥1…‥7．．   
Manned obs  oo o  o o  o o  o o  ooooo  

IOP  
［TANGGULA］  
DlO5  
（5020m）  

DlO4  
（4900m）  

ⅩiaoDongkemadi   
Glacier  ＊＊＊＊＊＊＊＊＊＊＊＊＊  
（5380－5920m）  

DaDongkemadi   
Glacier  
（5280－6100m）  

Tanggula Pass（TS）  
（5206m）  

Wetland（WL）  
（5100m）  

DlOO  
（4800m）  

BaseCamp（BC）  
（5060m）   

Yanshiping  
（4800m）  

DlO6（01dArmyBase）  
（5030m）  
［EASTKUNLUN］  
D66  
（完4500m）  

Meikuang  ＊  ＊  ＊  ＊  ＊   
Glacier  
（4790－5520m）  

＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊〉  

＊   ＊  ＊＊＊＊  

－－＝…－－－－－－－－－－－－－〉  

－－－－－－－－－－－－－－－－…－〉  

＋＋＋＋＋＋＋〉  

＋＋＋＋＋＋十〉  

＋＋＋＋＋＋＋〉  

＊  ＊   ＊  ＊ ＊ ＊  

一term meaSurementSwi11be analyzed to clarify the  
mean meteorological conditions and year to year 
Variabilityofsurfaceheat－Waterfluxes，grOundsur－  
faceconditions and runoff．  

Besides these measurements，glacier mass bal－  
ancestudiesonselectedglaciershavebeencontinous－  
1ycarriedoutontheMeikuangGlacierinXidatanon  
the north slope of the East Kunlun Mountains and  
XiaoDongkemadiGlacieronthenorthernsideofthe  
mainrangeoftheTanggulaMountainsfrom1989to  
1993．  
During the period from1989to1993，the auto－  

maticinstrumentsweremaintained andglaciermea－  

SurementS Were made approximately every six  
months byJapanese and／or Chinese scientists as  
Shownin Section3．  

4．2．加ゎ乃ざオ〃g O∂5eγぴαffo乃Sグ乃ヱ郵  
Mannedintensive observations（IOP）were made  

inthesummerof1993．Measurementsinthe Tang－  
gulaareabyJapanesememberslastedfromMay14to  
September23，1993．The whole period was divided  
intothreeparts，aSmentionedinsection3；members  
Were Changedin order to maintain continuous mea－  
SurementSunderthesevereconditionsofhighaltitude．  

The following observations were added during   
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non－glaciatedbasins．  
（d）Intensive short－term meaSurementS Of heat bal－  
anceatsitesWL，DlO5andXiaoDongkemadiGlacier．  
Theseweredonetoinvestigatethediurnalvaria－  

tionofsurfaceheat／waterfluxesunderdifferentsur－  
face conditions．  

4．2．3．G由cわJ嘩汐  
（a）Glaciermassbalancemeasurements．  
Variationsinthemassstorageoftheglacierwere  

Observed through this work．EverylOL15 days  
measurementswere made on Xiao DongkemadiGla－  
Cier，basedon28stakes．OnDaDongkemadiGlacier，  
9stakesweresetupalongtheeastmainflowline，and  
measuredonMay26andSeptember19．Icetempera－  
tures and superimposed ice were also measured at 
SeVeralpoints on Xiao DongkemadiGlacier．On  
Meikuang Glacierin East Kunlun，maSS balance  
measurements were made on May13，July6 and  
September25basedon18stakes．  
（b）Impuritiesonglaciersurfaceandsurfacealbedo．  

Biologicalandaeolianimpuritiesonglacierswere  
Studiedinordertoclarifytheradiativecharcteristics  
and effects onalbedo at the snowsurface．  

4．2．4．艮zねJ〟ねgγり〟乃dわⅦ班  
Groundtruthmeasurementsforvarioussatellites  

（EERS，MOSl，LANDSAT）were carried out．This  
WaSabasicstudyin order to develop a method for  
retrieving areal hydrological and ground surface 
information from the satellites．Surface conditions  
SuChasgroundmoisture，Vegetation andsnowcover  
WeremeaSuredonthedatesofsate11itepassesinthis  
areaalongtheQingzangHighway．   

4．3．I砲ねγ㍊，ク砂わα乃♂血由coJわc≠わ乃  
4．3．エ月曜C砂才おfわ循∬刀ゆ〟，智  
Thiswasdonetostudythetemporalandspatial  

featuresofoxygenisotopeandchemicalelements，tO  
revealthevariationofthenorthernboundaryofthe  
monsoon．Precipitation，runOff and snow samples  
WereCOllectedintheintensivestudyarea，andprecipi－  
tation samples at conventionalmeteorologlCalsta－  
tions（Lhasa，Dangxiong，Nachu，Amdo，BC，Tuotuo－  
he，Wudaoliang）atvariouslocationsalongtheQing－  
Zang Highway．The quality of samples differs  
among the stations．More than400samples were  
COllectedattheTanggulaBaseCampin1993，andonly  
fewwerecollectedatDangxlOng．  

Additionalprecipitation sampling was done at   

theIOP，aS Only alimited number of hydrological  
COmpOnentS Canbe measured with automaticinstru－  
ments，  

4．2．ヱ．肋お0和才脚α乃♂cJわ，∽わJ喝ツ   
In order to evaluate the arealmeteorological，  

Surface conditions and surface heat／water fluxes，  
Aanderaa automatic measurement systems were set  
upatfivesites（DlOO，DlO5，WL，TS，GLshowninFig．  
2）inanaltituderangefrom4800to5600ma．s．1．from  
October1992to September1993including theIOP．  
Other observations made during the IOP were the 
followlng：  
（a）Generalmeteorologicalconditions at BC（Base  
Camp）  

Eye andinstrumentalmeasuremets of general  
meteorologlCalelements，heatbalancemeasurements，  
SnOWCOVermeaSurementSandprecipitationsampling  
Were made every three hours．These observations  
were doneto obtaindatawhichcannotbemeasured  
byautomaticinstrumentS．  
（b）Aerologicalobservationswithsondesystem．   

152measurementsofupperwind，airtemperature  
andhumidityweremadetoclarifythecharacteristics  
Ofthedai1yvariationofatmosphericboundary－1ayer  
andseasonalvariationofthetroposphere．  
（c）Aerialdistributionofprecipitation  
Severalprecipitationstationsweresetupinthe  

Study areain order to obtain arealprecipitation  
gauges，in addition to the automatic measurlng Sta・  
tions．  

4．2．Z砂d和わ幻／  
（a）Evaporation，SOilmoisture，SOiltemperature and  
permafrosttablemeasurementsatvarioussites．  

Theseweremadetoinvestigatetheevaporation  
andmoisturecharacteristicsandthewaterstoragein  
the surface groundlayers under permafrost condi，  
tions．  
（b）Vegetationtypesandbiomassobservations．  
Theseweremadetoidentifythetypeandamount  

Ofsurfacevegetation，andevaluatetheevapotranspir－  
ationandradiativecharacteristicsofthegroundsur  
face．  
（c）Runoff．  
Threebasicrunoffmeasurementpoints（BC，DlO6  

DlO6（01d armybase），Yanshiping）were functioning  
from1992．Additionalpoints were set up at the  
glacier terminus and a site near D105 in order to 
COmpare the runoff characteristics ofglaciated and  
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6．Concludingremarks  

r）etails of the observ；1tions and preliminary  
resultsinthisprojectarepresentedelsewhereinthis  
issue．Theresultsoffutureanalysiswi11bepublished  
in thenearfuture．  
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f（）urSitesinNepaユ（Kathmandu，IlamTeaEstate，Doti  
and Langtang）on the southern side of the Great  
Himala）・a R；lnge．tOStudytheeffet：tOfthefIi111ala）・a  
Rangeonvaportransportationintheatmosphere．   

・f．ユニS榊甘（、（け（，J▲W呵址噸  
The nlajor pllrPOSe Of this wこ1S tO munit（）r the  

Changesofstabieisotopes andchemicaielementsin  
SnOWCOVerwithtime，Snowsampleswerecoilected  
justaftersnowfa11arldafterwardreguiarlyuntilsnoⅥr  
COVermeltedaway．   

4．ヱ3．Gぬ壷γゐc如聯粛〝砂g吉相  
Riverwatersampleswerec〔一11eetedthreビtimesa  

day during tbe summer at BC，ねr staもIeisotope  
analysisandconductivitymeasurements．   

5．Logistics  

Visitstothestudyareafrom1990to1993were  
made approximately every half year bylto 3  
Japanese members and severalCbinese members．  
Unsua最y，1to2jeepswereused，andineasetherewas  
muchequipment（1992Springand1992Autumn），One  
tru亡kwasusedfortranspotlation．DtlringthelOPin  
1993．twojeepsand t＼＼・O tn）ekswereneぐeSSary．  
Thetotalamountofscientificandlogisticequip－  

mentwhichwastransportedfromJapanrangedfrom  
50to500kgfrom1990to1992，andwasl，900kgfor  
theIOPin1993．  
Therewerethefollowingproblemsinthe＄yStem・  

aticmeasurementsandoperationsduring鱒emonitor－  
1喝periodand王OP．  
（1）Damageto汰einstrumentsbydomesticanimais；  

water inflow to the containers of instruments in 
CaSeOfabruptri＄eOfthewatertable．  

（2）’rhuTlder．whkhis qtlite commonin sumnler．  
dama苗ed severalautomaticinstruments andin－  
fluencedoperation．  

（3）Inaccessibility to the glaciers from the main  
Highway by vehicles due to softeTling of the  
grotlndsurfacebymekwater．Theiastpossible  
datewasthebeginningofJune；fromthemiddie   
－ofSeptember，aCCeSSagainbecamepo＄Sible．  
Sevビralmembers stlffered fronlSlight high－altト  

tude sickness．S主mple medicaltreament was avail－  
ableatTanggulaArmyStation，Onehourbyjeepfrom  
tbe BC．Åbospitaiwas avaiiable only aもGolmljd，  
north of tlle East Kunl11n Mountains．more thanl（1  
hoursridealongtheQingzangHighwayfromBC．  


