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Abstract  

ThisreportsummarizesmeteorologicalobservationsmadeintheTanggulaMountainRegionin  
thecentralpart ofQingzang（Tibet）Plateau under the CREQ（Cryosphere Research on Qingzang  
Plateau）Projectfrom1989to1993．Theobservationsites，Observeditemsandotherinformationare  
givenandseveraldatafortheresearchyear（October1992to September1993）andIOP（Intensive  
ObservationPeriod：MaytoSeptember1993）areshown．  

1．tntroduction  

Themainstudy topic ofthe CREQ（Cryosphere  
ResearchonQingzangPlateau）Project（Agetaetal．，  
1994）istoinvestigatethecharacteristicsofthewater  
CyCleonTibetPlateau（QingzangPlateauinChinese）．  
Specialattentionisgiventotheroleofsnowandice  
inthiscycleasitisunderacoldenvironment．The  
atmospheric processes stlCh as precipitation for the  
Waterinputtotht・1andsurfaee，and radiationalheaト  
ing ofthelandsurface whichdpterminesthesurface  
Water／heat balance，plays animportant rolein tbe  
WaterCyCle．However，thereareonlyalimitednum－  
ber of permanent meteorological stations of the 
Chinese MeteorologicalAdministrationin this area，  
and measured elements are too few to obtain such  
information．Thesestationsaregenera11ylocatedat  
altitudelowerthantheaveragealtitudeofthePlateau  
whichis 4500 m．Results obtained from measure－  
mentsmadeonlyatsuchstationswi11notberepreserl－  
tativefortbe Plateau．  

TIleannlは1climatein払isreglOniscbaracterized  
byadrycoidwinterandwetwarms11mmerduetot壬Ie  
1110nSOOn Circulatioll．although tlle daily mean air  
temperaturedoesnotexceedlO OC．Snowfal1isfre－  
quentlyobservedinsummer，andstronglnSOlationis  
presenteveninwinterbecauseofthelowlatitude．   

‡mportant topics related to meteorologica王and  
grotlndsurfaceconditionswhichneedtobesoまvedare  
thefollowing．  
（1）Theintensityoftheprecipitationinthescmo11n－  
tainreg10nSCOmparedwithotherloweraltitudcparts  
ofthe Plateau．  
（2）Annualcyclearldinterannualvariability ofsur－  
faceheat／waterfluxes，eSpeCiallyevaporationatthe  
Surfacein relation to ground texture，SnOW COVer  
Wbic王Ii＄quitefreqtlentandpermafrostcorlditions．  
く3）Characteristics of the atmospheric bolユndary  
layerontbePlatea11，  
（4）Characteristicsoftheprecipitationsysteminthis  
reg10n．  
（5）Memoryoftheatmosphericconditionswhichare  
StOredinthegroundlayers．  
（6）Intensityofthearealevaporation andprecipita－  
tionrecyclinginthisregion．   

Inordertoinvestigatethesetopics，thefollowing  
ObservationsofmeteoroIogicalelementsandrelated  
iand stlrねcecorlditionswere madeintbeTanggula  
Mountains．  
そ1き Long term variation of suだace‡neteOrOlogical  
COnditionsincludingradiationterms．  
（2）Summer meteorologicalconditionsin various  
partsofthestudydrainagearea．  
（3）Arealdistributionofprecipitation．   
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（4）Aerologicalobservations．  
（5）Intensive measurement of surface sensible heat  
fluxes．  
（6）Precipitationsamplingforobtaininginformation  
forawideareawatercyclestudy．  

Thepresentreportwillfocusonthedescriptionof  
the study area，Observeditems and sites during the  
Studyperiod1989－93，andgeneralcharacteristicsof  
the meteorlogicalelements，mainly during the year  
October1992toSeptember1993，includingtheInten－  
Sive Observation Period（IOP；May to September  
1993）．  

2．Sites and measured eIements  

A map of the largest drainage area where the 
presentstudywasmadeisshownin Fig．1．Thisis  
locatedinthecentralpartofQingzangPlateaualong  
theQingzangHighway．Thealtitudeofthisarealies  
between4800and6600ma．s．1．Positionsofsiteswhere  
meteorologicalobservationsweremadeareshownin  
Fig．1．Mostofthemeasurementsitesweresituated  
inthesouth－Centralpartofthedrainage area．The  
names ofthe sites such as DlO5weretakenfromthe  
Station numbers of the road maintainance facilities  
（Doufangin Chinese）which are situated along the  
highway．  

Tablellists the sites，altitudes，Surface condi－  
tions，Observed and measured elements，and their  
periods and measurementintervals．Site GT2 for  
groundtemperaturemeasurementswassituatedona  
hilltopbetweenWLandBC．Sites，elementsandlong  
－term mOnitoring of meteorologicalelements since  
1989are showninTable2．  
Basic meteorological measurements including 

VisualobservationsweremadeatBCduringtheIOP．  
Meteorologicalstationsto obtainsurfacefluxesand  
arealdistributionofmeteorologicalelementswereset  
upatfivesites（DlOO，DlO5，WL，TSandGL）usingan  
Aanderaa Automatic MeteorologicalSystem．The  
measurement height was2m for allcases and the  
measured values werelO min．average before the  
hourforwindspeed，andinstantaneousvaluesonthe  
hour for the other elements．Measurements of  
groundtemperaturewithothersystemsweresimilar．  
AnadditionalsystemwassetupatBCduringtheIOP  
；itwasalsousedforheatfluxmeasurements．These  
SyStemSWeredistributedtocoverthewholedrainage  
area fromnorthto south，and fromlowerto higher  
glaciatedarea．  

Thevegetationinthisregion was rather scarce  
with onlygrasses，Shorterthan afewcm．Thesur－  
face was classifiedinto four types＝Dense grass，  
SparSegraSS，bareground，andsnow／ice．Densegrass  
SurfacewasdefinedtohaveaLAZ（Leafareaindex）  
Ofmorethan2m2m．2；generally，earthhummocks，a  
type of periglacial1and form，developed on these  
Surfaces．The predominant type of vegetation was  
RobresiahumilisSeプgOh）m（妙eYtlCeSe）atWLandBC  
Whichshowed simi1ar surface conditions，with earth  
hummocks，and LeontQPodium nanum 仲ok．f  
Tあ0〝揖ノ助〝広一肋zz伽椚A5お和CgαわatDlO5．  

Detailedmeasurementsofheatfluxesweremade  
bythegradientmethodandeddycorrelationmethod  
（using a sonic anemothermometer）atWL，DlO5and  
GL on selected days．Precipitation measurements  
Weremadeat8sites，differingintheinstrumentsused  
andmeasurementintervals；detailsareglVenbyUeno  
etal．（1994）．Aerologicalobservationsofupperwind，  
airtemperatureandhumidityweremadeat BC，and  
are reportedin detailby Endo et al．（1994）．Instru－  
mentationandresultsofthetemperatureandground  
moistureconditionsaredescribedbyOhtaetal．（1994）  
andYabukiet al．（1994）．   

3．Annualvariation of meteoro10glCalelementsin   
1992－93  

The daily mean values of meteorologicalele－  
mentsfornearlyoneyearfromOctober1992toSep－  
tember1993at5000mlevelareshowninFig．2．The  
data shownare from the WL（5100m a．s．1．）and／or  
DlO5（5020ma．s．1．）（WL；Windspeed（WS），AirtemT  
perature（AT），Relativehumidity（RH），Globalsolar  
radiation（GSR）：DlO5；Airpressure（AP））．When  
dataarenotavailableatWL，thedata atDlO5were  
used．  
Airpressure（AP）fe11fromOctobertomid－Win・  

ter，andincreasedfromaroundApril，untilitbecame  
COnStantinsummer．TheannualrangeofAPisless  
than18hPa．TherewasanintensedecreaseofAPto  
lessthan540hPa from March18to20．  
The daily mean air temperature（AT）became  

lowerthanOOCinthemiddleofOctober．Thelowest  
WaS r24．10ConJanuary14．ThelowestATwas－  
31．10C on the morning ofJanuary15．Duringthe  
Winter，there were six continuous daysinFebruary  
（7thto12th）whenATwashigherthanqlOOC．The  
dailymaximumATofthesedaysexceededOOCwith  
StrOngSOuthtowestwinds．AfterexceedingOOCat   
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Fig．1竃 Positionsofsitesoftもemeteorく〉logicalob紀rVati8nS．  
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Tablel．Listofmeteorolog主caland王andsurfacemeasuremer虚血ringthe王OPperiod．  
そ）：Eiements，incaseofgroundtempera餌re  

andgroundbeaとfiux，deptb，  
＝：T〉ナPビ両ItlSII‾ul11ビn†  
く一，－〉：Sta鴇edbeわTeIOP，COntinuedafter‡OP．  

Site Altitude Sl】rfaく：e Observationitems  Measurement intervaI Period 
い11）  “111ditiⅢ1  OrぎreqtlenCy  

DlOO  4800  SG  SurfacemeteorologicaはemenもS〔AND］  
（WS，耶，ÅT，R王i，GS軋RSR，TRD，GST）  
Precipぬtま0王l［TTRG〕  
L；roundtemperature（5．1（1，ご（1．亜．8Oc・m）  
GroundIleatflux（2ふ20，紳cm）  
Precipitation［CRG］   

Surねcemeteorological  
eiemeIltS【ANDコ  
IWS，Vm．AT，Rtl．GSR．RSR，TRll，TRlしAP．GSTI  
Precipitation［TTRG］  
Surfacebeat／vaterfiux  
（AT，RH，WSprofi王e；［SAT］）  
GrassderlSity   

Groun8temperatlユ托（0，5，1¢，28，塵¢，8馳m）  
Groundbeatf主ux（2烏20γ80cm）  
SⅦげacemeteoroiogicaieieme雨S［ANDコ  
IWS．Wn，AT．R11．GSR．RSR．TIくr）．TRul  
Surねcebeat／waterflux  
（AT，R玖WSprofile；［SAT〕）  
Precipitation［TTRG］  
Grass density 
GroundtempeTaturetO．5．1O．30．10．別）cTll）  
Gro㍊ndbeat恥Ⅹ（2烏20，80cm）  
Surface h（、at／WatPr flux  
渾A，AT，RHpro錯e；ポR，GST；GTpro錯e．GHFき  
Cioud（amount，type）  
Aerolo感Ca10bs．（VS，WD，AT，RH，GPH）  
Precipjtation  
［CRG，TTRG，TRGコ  
Precipitaモionsampling  
Groundtem野ra甑e汎5，軋犯穐80cm）  
Ground短m匹ratⅥ托（0，5，18，20，織88c汀‡）  
Surぎacemeteorologicaまeiements［ÅND］  
（1ⅣS，椚），AT，R王もGSR，RSR，TRD，GST）  
Precipitation［TTRG〕  
Groundtemperature（0，5，10，20，40cm）  
Precipita七重on［CRG］  
S11rねce汀Ieとeoro王ogica重e里ements〔ANDコ  
LWS，Wl）．AT、Rl・】．GSR、RSR、TRD，TR川  
Precipitati（）n［CRG，TTRGコ  

まOmin 〈－May20岬Sep．15－〉  

まOmin May20岬AⅥg．17  
1h く】May2（トSep．16  
1b 〈仙May20嶋Sep．16  

SeVeraldays May22MAug．14  

10mi】1く一May20…Sep．15－〉  

1¢mi‡i May20川佑Sep，20  
1h Severaldaysd11ringt（1P  

tbreetimes  
dllri帽10P  

lb く－May2¢仙Sep．22  
1ね 〈一May2000Sep．22  

10min く－May20…Sep．15－〉  

1壬ISeveralda開血ringIOP  

lOmin May18…Sep．20  

1h く一丸la）丁20Jun．16  
1h しh1a〉・20－JuTl．16  

38min 丸払y21－Sep▲21  

Tanggula 4850 SG  
Army Base 
DlO5  5020  SG  

＼＼Tetland  51州  nS  
（lVLl  

Baseea】1叩 5障0 いG  
（BC）  
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every3hou指  
1to8times／day  

lOmin  
12b  

2times／day Mayま9岬Åug．8  
1b Jun．29－Sep．22  
1h Jtltl．29・S（▲P．ココ  

10min く－May20－Sep．12  

10min May22－Sep，12  
1h く－May22岬Sep．12  

SeVeraldays  
lOm主n く血May20膿Sep．15－〉   

2times／day May24wSep．18  

GT2  512（〉  SG  
TこIllggtlIa 5206 SG   
Pass  
（TS）   

TGIJ  恕5250  BG  
GIJ  5600  S王   

Giac主er   5400  BG  
Base camp 
（GLlミい  

Notat重onofmeteoro】ogicalelements  
l野S：1好indspeed  
WD： Winddirection  
AT： A妄rtemperature  
R‡i： Relat重vebumidity  
GSR：G重oba！so呈arrad圭aもion  
RSR： Reflectedsolarradiat妄on  
TRD二 Totalradiationdownward  
TRU：Totalradiationupward  
AP： Airpressure  
GP封∴ Geopotenぬ王beigbと  
GT： Groundtemperaとure  
GST：Groundsurねcetemperatu柁  
NR： Netradiation  
G王1F：Grot】nd beat封ux  

Notat童o一三OfinstrljmentS  
CRG：Chi王1eSeとyperaingauge  
TTRGニTippirlgtyperaingauge  
TRG：Trechakovraingat王ge  
SÅT：Son童c anemo也ermo王℃eter  
ÅND：Aa王1deraameと．野Sとem   

Notationofsurfaceconditions  
SG： Spar＄egraSS  
DGニ Densegrass  
BG： 8areground  
S王： S王10W／ice   
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Table2．Listoflong－termmeteOrOloglCalobservationsatTanggulaMountainsfrom1989to1993．  
0：Manned observations  
－－－” ：Period ofautomaticmet．obs．  
〉 ：Continued   

Site／Year  1989  1990  1991  1992  1993  
［Altitude］   1．…．7‖．‥1‥．．．7．‥．．1…‥7…‥1．…．7‥‥．1‥．．7．．  

00 0  0   0  0   0  0   0  00000  
IOP  

DlO5  
［5020］  WS，WD，AT，RH，AP，GSR，RSR WS，WD，AT，RH，AP，GSR，RSR  

GST，GT20  TRD，TRU，GST，GT20  
（from90／Apr．GTlO，GT35） GT（5，10，20，40，80）  

DlO4  
［4880］  WS，WD，AT，RH，AP，GSR，RSR  

TRD，TRU  
GST，GT（10，20，35）  

XiaoDongkemadi   
Glacier   
（GL）   

［5600］  
Tanggula Pass   

（TS）   

［5206］  
Wetland   

（WL）   

［5100］  
DlOO   

［4800］  

WS，WD，AT，GSR，RSR，TRD，TRU  

WS，WD，AT，RH，GSR，RSR，GST，TRD  
GT（5，10，20，40）  

．＿＿．．．＼  
WS，WD，AT，RH，GSR，RSR，GST，TRD，TRU  
GT（5，10，20，40，80）  

－－－－－…－－－－－－－－…－ラ  

WS，WD，AT，RH，GSR，RSR，GST，TRD，TRU  
GT（5，10，20，40，80）  

D66   
［4700］   

［NOTATIONS］  
WS：  
WD：  
AT：  
RH：  
GSR：  
RSR：  
TRD：  
TRU：  
AP：  
GST：  
GT：  

WS，WD，AT，RH，GST，GSR，RSR，TRD，TRU  

Wind speed 
Wind direction  
Air temperature 
Relative humidity 
Global solar radiation 
Reflected solar radiation  
Total radiation downward 
Total radiation downward 
Air pressure 
Groundsurfacetemperature  
Ground temperature 

GTxx，GT（ⅩX）：Groundtemperaturexxcmbelowsurface  
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O N D J F M A M J J A S  
1992  19g3  

Fig－2a．Meteoro王ogicaielements くÅ…r pressure，Vind   
Speed）打oTnOctot〉er1992toSeptember1993atl野Lfor  
DlO5）w壬1ic主Iareiocated5kIれapartⅥ7ithaltiとudedif毎r－  
enceofonly8（享m．  

O N D J F M A M J J A S  
1992  1993  

Fig．2b．Same as Fig．2a，bl止for a壬r temperature，daily  
rangeofairtemperature，Telativehumidityandglobal  
SO王arradia扇on．   
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the end of April，the highest AT，6to70C，WaS  
ObservedfromthebeginningofJulytobeginningof  
ALlどし1St．The d；lillP ral哨e Of▲1T shownin Fig．2b  
indicatesthatぬedai王yra重唱eisra軌erlarge，neariy20  
0C，atitsmaximtlrninwinter and15bCinseasonai  
mearl．‡nsummer，themeandailyrangedecreasesto  
Slightlyless thaIllO t．1n comparisotlWith the  
anmlalrange ofAT，Whichis20to258C，thedaily  
rangeisquitelarge．Oneofthereason＄forthelarge  
dailyrangeofATmaybethestronginsolationand  
low dens恒▼Of air dし1e tO the highaltitud（ゝ．Due to  
SuCh eollditions．therビar（▲da）TSin mid－＼lTinter when  
daiiymaximumairtemperatl汀ebecomeshig壬1ert壬Ian  
OOC，anddaysinmid－SummerWbendailyminimtlm  
airtemperaturedropsbelowOOC．  
Windspeed（l略）showsstrongerwindinwinter，  

andlowerinsummer．ThehighestdailyI略was8．9  
m s▲10n Apri14，and thelowest wa＄1A m s－10n  
AtlguSt22．The祢写measuredat2mlevelwasquite  
largetbro喝botlttbe year probably due to the higb  
altitude．Daily maximum and minimum 廿S shown  
inFig．2ashowstbattheannua王豆endof浄写follows  
the maximum．The daily minimum was rather  
StrOnginwinter，but decreased to nearly zeroin  
Slユmmer．  

Relativehumidity（厨ガ）sbowsstrongvariationin  
Winter＼lrithhighaIldlowvalues．butinsummeritis  
ratherconstarlt．ContinlユOuShighvaluedaysseenin  
Winter corresporlded to snow covered days，Wbicb  
probablymaintainedinversionconditionsdl汀ingmost  
Oftheday．Itmustbenotedthat，theseRHdatahave  
errorsofaboutlO％inoperationalprocedure（manu－  
facturervalue：5％）duetochangesinsensorsensitivL  
ity、  

GSR shows；ltypicalanTltla】c）：ele withl（1Wer  
汁ansmissivityinsu昭er．Tbelow岱tValuevas69  
Ⅵ仁m‾20nJanuary7and8；也ehigbestvaluewas454  
Wm‾20nMay31．Thehighestmonthlymeanvalue  
OCCurredinMay，beforethemonsoonseason．  

The annualmean values of meteorologlCalele－  
mentsat5100mlevel（BasicallytakingWLdata，and  
SuppplementedbyI）105data）for1992…1993were†6．  
3℃forAT．and3．1ms．1for uS．」1［）was5i9．OhPa  
；lt DlO5．  

4．Meteor0logicalconditionsduring10P  

Figure3shows the daiiy mean／totaiva‡ues of  
SeVenmeteOrO王ogicaleiemerltS（wiildspeed（浄写），air  
temperature（Ar），airpressure（Aダ），reia貢vehumid一   

ity（RH），globalsolar radiation（GSR），tOtalcio11d  
COVer（CC），andprecipitation（ダ汁 祐S，Ar，足首and  
GSだ一Werebasicai王ytakenatthel材Lsite；incasedata  
arenotavailable（Juiy21to28，Aug，29toSep．13）也e  
dataatl）1O5i汀eShown．CC wasobservedat BC．and  
additionalprecipitationsamplingwasdonetoobtain  
the♂l＄0valueofprecipitationatBC．Five叫dayrun・  
ningmea11Valuesaresbownfor浄写，AP，虎ガ，（器だ  
andCC．Dailymaximumandminimumareshownfor  
Ar．Tbenumericalvaluesforeacb貞ve－dayperiod  
areiistedinTab王e3．ダisot〉tainedastheもOtaivaiue  
from（）8：OO to O8：OO the next day；CCis the nlean  
＼▼alueoffi＼でthree＝hourl）▼ObservationsfromO8：OOto  
20：00；♂1革Oisthevaiueofprecipitationsampletaken  
at O8：00and20：00．Other elements are the mean  
ValuesoftheperiodfromOO：00toOO：00thenextday．  

AP variesin a quite smallrange ofless than  
lOhPa，butshowsperiodicvariations．   
Insummer．thedaiIy‖1itlinlutll．1TwこISnearOL、C  

Or freque11叫▼becilmtlSub zero．whiIe the maxiTlltlnl  
became as high as15JC．This nleanS that ground  
Sllrface wi】lft－eeZビin theIlighttiIlle eVenin summer．  
There were severaidaysinmid－Summer When the  
dailyairtemperaturewasbelowOaC．  
Dailymearll作se箋dombecamelesstban2ms岬王，  

dtletOStrOngⅥrindintbedaytime．  
Prpぐipitatiし】nOt：Cllredqtlitefrequentl）▼：thestrotl－  

gest＼＼・aS21．5nlmdlonJune25．Thビhighestdail〉・  
PreL亡ipitatiotlin1989（Ohata t？t 〟／‥1991）＼＼▼aS also  
approximately25mmd－l．These values seem to be  
the maximum valtleS Of daily precipitation as the  
Cloudsystemcannotbecomesothickduetothethin  
atmo＄pbere．C王oudamountsbowsaninverserelation  
Withairpressure：big壬IpreSStlreCOrreSpOndsとOiow  
Cioud amolint．T壬Ie mean Cloud amo11nt forJuly  
－A11guSt WaS 6．9，Sまightlylower 洩an tbe  
Climatologicalmean7．5atNachu（150kmsou払）for  
thesameperiod，  

The6180value of precipitation showed strong  
Variationduringthesummer．Thisisimportantfor  
determlnlng Characterlistics of the water cycle，aS  
Changesin the stableisotopes oftransported water  
VapOrS tO tbis area are mair11y determined tわro噸b  
evaporation fr（一m】and surfacビS and t：Olldensation  
processes dl汀ing cloud and precipitation formation．  
Thelowestvalue was…263‰onJuly27，and the  
highest vaiue was2．3‰onJuly5．A♂1さ0value  
higherthanSMOWindicatesthatsomespecialwater  
CyCleprocesswasoccurringdlユringtheseperiod．Tbe  
5】day mearlVaユues of this（Table 3）whicb were   
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Fig．3．Variationsofsevenmeteorologicalelementsand6180valuestakenat5000m   
levelsite（WL，DlO5，BC）fromMayltoSeptember30．Fivedayrunningmeans   
Of WS，GSRandCC arealsoshownduetotheirlargefluctuation．   
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Table3．Five－daymeanortotalvaluesofmeteorologicalelementsshowninFig．3．  
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＊：Data ofDlO5  
（）：bcksafew（‡ata  

Dailymea虫Arsbowsparalleivariationbetween  
Sites．ThelapserateofATwastakenforallperiods  
withinthelOPwhcnthedata wercavaiJablef（1rDlOO  
andothersites．Thevalueswere6．40Ckm－1and6．5  
QC km‾1between GL and DlOO，and TS and DlOO  
respectively，Whereanaltitudespanofmorethan400  
mcouldbetaken．ThislapstヲratetOOklargervalues  
inwinter．  

祐Sdata s壬10Wtbatthestro王1geSt浄写occl汀S at  
l、S．stronger than on the glacier at GL≠▼here the  
altitudeishigher．Thereasonforthisseemstobethe  
topographicaleffectofTS，aSaddlepointwherewind  
WaSilltenSified（refer Fig．11．The other three sites  
（WLDIO5．DIOO）locatednearthebottomofthewide  
VaueyShowweaker硲thanthesetwosites．   

obtained as the arithmetic means of data when the  
half day precipitation exceeded2mm．showIower  
Valuesincaseofstrongpreぐipitation．The6Dvalue  
OfBCprecipitation，andprecipitationsamplesatother  
Siteswillbeanalyzedsoontoinvestigatetheprocesses  
relatedto thesevariations．It canbeseeIlfroIn Fig．  
3 tllat thereis a negative correlation tendeney  
betweenPandalsoAP，andthe6180val11e，   

5．Arealvariation o†metモOrlogicalelements  

Five meteorologicalobservation sites（D180，  
DlO5，WL TSandGL）weresetinthedrai王1agearea  
fromOetober．1992．AT．1I－SandGSRwerec（－nlpar－  
edfort壬IeSummerperiod．  
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GSだshowsasimi1artrendwithcyclicvariation  
at five sites，Whichis probably strongly related to  
Cloudamount（Fig．3）inthisregion．（諾斤washighest  
On GL generally，but there were periods，SuCh as  
middle of August，When GL showedlowest value．  
The range of difference of solar radiation between  
Sites were smal1er than20WmM2，but there were  
periodswhentherangewaslargerthanlOOWm．2，for  
exampleinthemiddleofA噸uSt．  

浄写andGSだvariedmucbwithinthissmal王drain－  
ageareaof4，538km2．   

6．OthermeasurerTlentSandconcludingrernarks  

Intensiveautomaticobservationsin1992－93and  
IOPin1993werethemainpartoftheGlaciological／  
Meteorological／Hydrologicalresearch work done  
Since1989inthis region．The results obtained on  
meteorologicalelementswillbe used to obtain the  
COmpOnentSOfthewatercycleinthisarea．Dtlring  
theIOP，PreCipitationsampleswerecollectedatseven  
SitesaiongtbeQingzangHigbway，OthertbanBC（sec．  
4）forstabieisotopeanalysis．Thesewi艮beanalyzed  
toobtaininformationonthewatercirculationandthe  
problem of precipitation recycling in these regions 
citedinSec．1．  

Details of the study and observations and  
Obtainedresultswi11bepublishedinotherreportsin  
this volume and separatelyin other journals．The  
resultoflong－termmOnitoringofmeteoroIogicalele－  
mentswillbealsopublished asIHAS Reportsfrom  
theInstituteforHydrospheric－AtmosphericSciences，  
Nag呼atアniversity－   
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