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Abstract  

AnautomaticweatherstationatNy－AlesundimSvalbardobservedtemperatureaboveO¢Cin  
January，1992．Asynopticweathermapshowsthatthishightemperaturewascausedbyadvection  
OfwarmairfromsouthoverSvalbard．Thepasttemperaturedataalsoindicatethatrernarkable  
Warmingsometimesoccursduringwi王1terinSvalbard．SlユCh aずarmSpelliscai王ed！てwarmcore”．  
T壬Iedurationandinte－－Sityof払ewarmcoreareconsideredtobeimportantねctorsねrtbebigh  
VariabilityinwintertemperatureinSvalbard．  

1．lntroduction  

Thisstudypresentsremarkablecharacteristicsof  
SeaSOnalchanges of air temperaturein Svalbard．  
Yearqto－yearfluctuationsinwintertemperatureare  
greatinSvalbard．ThisisconsideredtobedtletOits  
unique 王ocation at the edge of tわe seaice are乱  
Åi払ough t主Iere are ma呼Studies regarding tlle C王i－  
mateoftheÅrcticそHan∬e†卜Baueretal．，1990），the  
drastic warminginmidwinterislittie understood．  
Thisreportfocuseson aremarkableincrease ofair  
temperatureduringwinterintheArctic．   

2．Data  

ArlautOmaticweatherstation（AWS）wasestab－  
1ished at the terminus of Br¢gger Glacier near Ny O  
－AlesundinSvalbard，inApri11991．ThemeteorologL  
icaldataarestoredateverybourandtransferredto  
tberesearcbstationoりapaneseNationaUhstituteof  
Polar Researcb くNIPR），Whicllislocatedin Ny O  
～Alesund．Thesedata arefurther transferred to the  
Arctic EnvironmentalCenterin NIPRin Tokyo．  
ThisstudyusesthisAWSdatasetandaworldclimate  

datasetcompiledbyNCAR．Ahemisphericweather  
chart produced by the Japanese Meteorological 
Agencywasusedfordiscussion．   

3. Variability of Air Temperature 

Figurelsbowstbemeteorologicaldataobtained  
b〉▼the AWSin＼l▼inter1991－9コ．As sho＼Vni【1the  
Winter temperatu托Of Fig．1（a），tbere wereⅥrarm  
periodsinDecemberandJanuary；the temperature  
WaS SOmetimes above OOC．Theylasted about one  
month．   
Inordertoinvestigatecausesofthewar・mlngln  

1992，Fig．1comparessomemeteorologicalconditions．  
Due to inversions of air temperature by radiative 
COOling，theairtemperatureintheArcticlowertropo－  
Sphereisverylowinwinter．Thoseinversions are  
broke－－bywindyorcioudyveather．Tbewirldspeed  
datainぎig、1sbowt王IatDecember1991andJanuary  
1992ⅥrereStOrmy．T壬1etemperat11rerisecanbeseen  
COrreSpOndingtotbepeaksofstrongwind．‡ncon－  
trasttoJanuary，itwascalmand coldin February  
1992．Changesin humidity are associated with the  
Cloudamounts．Therewerehighcloudamountinthe   
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Fig．1．MeteorologicaldataobtainedbyAWSatNyAAlesundinSvalbard．（a）tem－  
perature，（b）wind speed，（c）humidity and（d）pressure．Temperature risesin  
stormy periods．Windy weather and cloud cover break theinversion of the   
lowertroposphere．   
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middleofDecemberandtheendofJanuary．Thecloud  
COVerreducestheradiativecoolingandthtlStheatmo－  
spheric inversion. No clear correlation can be seen 
between tenlperature and atmospheric pressure．   
InthecaseofthegreatwarmingaroundAlaska  

during the winter1988／1989，a drasticincrease of  
atmospherie pressure was observed．The adiabatic  
heatingp）ayedanimportantroleinthatcase（Tanaka  
andMilkovich，1990，Co）ucci．1985）．Forthell▼arTni11g  
aroundSvalbardin1992．theadvectionofwar†11erair  
SeemS tO havebeenimportant．Figure2shows the5  
→day meanweatherchartat5OOhPaintheNorthern  

199Z JAN．   

Hemisphere（5apanMeteorologi（：alAgency，1992）．A  
StrOngSOuth windis notieeable over Svalbard．The  
CenterOfthepolarvortex wasIocatednorth ofrIud・  
SO11Bayandtherewasalargepositiveanomalyover  
Scandinavia．Thezonalairflowwasblockedbythis  
high pressure area．The advection from the sotlth  
broughtwamlair．Itcl）uldbreaktheinversioninthe  
lowertroposphere．  

4．Warm Core  

Åremarkablecharacteristicofairtemperaturein  

Fig．2t 5Ⅳday＄meanVeatbercbarもat500bPaわeig如（JapanMeteorol¢gicaiAge11Cy）．  
Thit：klilleiscLln【OurOf5OOhPasurfaぐe．Tllinsい】idlj11Pist：OntOurOfpいSiti＼1ビ  
an（）maly of the height from30year mean＄，thin broken！ineis of negative  
anonlalyaIldthiekbrokenlineisofOanomalト Dotedlineisthet：OaStlhle．Two  
L：irl：1esofthinlinビarelatitLlde］inesof30いN and60’N．Tht、airflo≠・WaSbloeked  
by the h短h pressurt！OVer St：andinavia．T’esultingin warm air adveL：tion to  
Svalbard．   
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90，也e winter varming occu汀edi王1January and  
February（ShiraiwaandSawagaki，1993）．1tse円11StO  
last about two months．  

5．Dis亡uSSion  

ノラ．J，斤汀JJ〃す〃g（）（で（川f（－二√J机Jrり〃／J′7ぐ〃J（7J‘イJ〝〟血ゞ  
The climatein Svalbard seems to beinfluenced  

greatly by the seaice extent．Low variabilityin  
summertemperatureissimi1artothatinIcelandand  
Bergenwbereoceanicく：1imateisdominant．In win－  
ter．the tenlperatllre Variabilityin Svalbardis即■eat，  
ex亡eedillg that at someinland stations wheI’eぐ（111ti－  
nentalt二1imateisd川11inanし TheclimateofSヽ▼albard  
inwinterseemstobecausedbyitslocationwhereice  
－COVered sea and warm open sea ad30in．Due to  
recurring changesin wind direetion．the cli－11ate Of  
SvalbaT・dcallbes＼＼・itehed fronlt：Ontinentaltooc・eanie  
climate，andviceversa，CauSinglargervariabilityof  
airtemperatureinSvalbardthanthoseofthecontiq  
nentalclimate．  

5．ヱβ汀‘止（すJ（心J〆げJJ肌TJ下わJJ  
TheinversioIIOfilirtemperatureeanbedestroyed  

by a wan11Spellin111idWinter．Mixing of ail－Can  
occur temporarilyin thelower troposphere．This  

SvaIbardisthelargevariabil恒・inwiIlter．Thehigh－  
estvar童abilityofairtemperaturein血eÅrcticoccurs  
iTIWillterin Sヽ・albard．  
One ofthecauses oflaI嘗e VariabiiityinⅥrinter  

tenlPeratureis the occurrenee of a＼、’arm Spe】lin  
January．The warming of winter air temperature  
WaSObseⅣedinwinterinmanyyears（Fig．3）．Tbis  
WarmSpellha＄beencalledthetモwarrncore”（Rubinsh・  
teyn，1962）．ThemonthlymeantemperatureinJanu－  
aryrisesaboutlOOChigherthaninDecember．The  
WarmSpikesinFig．3characterizethewinterclimate  
in the Arctic．  
FigureJshowsthem川1thlymeantemperatureat  

Is夷ord Radio王Iear Longyearbye重1，SYaibard．Tbe  
standarddeviations（SD）areobtainedfrom60years  
long data．The Sl〕izIWinterislargest anlOng  
meteoroIogicalstationsintheArcti⊂．WhiletheSDin  
SLl111meristhelowest．Fig11re5showsthemaximum  
andminimumofthemonthly－meantemperatureSand  
theirrange（maximumminusminimum）．Variability  
intemperatureinJanuaryisgreat；itsrangeexceeds  
20bC．Thisrangeisalsothelargestamongthemete－  
OrOl喝王Cal＄tationsin払eArctic．  

Theintens恒T．length aTld timing of the、＼－i11ter  
warmingre鮎ctthelargeyear¶tO血yearVariatiorlSOf  
temperaturesbowninFigs．4and5．Inwinter1989／  
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Z／iF．3．TinleSeT－ies11fairtet11PerこIturt）inIsfiいrdRadionearllong）●earb〉Lt17l．Svalbarl  
d，from1961toま975．－VarmingirlWinter童sremarkable．T王1eSeとemperature  
increasesin wintercanbeobserved over a broadareain the Arctic．   
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Fig．5．Themaximlimand軌eminimu汀10fthe汀10n払1y－mearlモempe柑tureand洩eir  
range（maximumminusminimum）inIsf50rdRadio，Svalbard．Wintertempera－  
tureinSva蚤bard＄bows盲argeyear－tOwyear封じctuations．Tberangeoftempera－  
モurevariationinwi11tereXCeeds20やC．   
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eventmayaffectthewinter，inconcentrationofpol－  
1utedairwhichcausesthearctichazeinthefollowing  
spring．Barrie（1989）reportedatimeseriesofsulfate  
measured at Alert．Sulfateis the majorconstituent  
of Arctic haze aerosol．The concentration tends to  
increaseinwinter；however，thetendencyofincrease  
stopped temporarily or the concentration even de－  
creasedin mid－Winter．The winter warming may  
causeatemporaldecreaseofaerosoIconcentrationin  
winter．  

5．ユ⊥州・用，五iかJ中上JJ∫J…けナけJ●J（り〃♪り仙〃で  
Thedaily－meanairtemperaturevarieslittlefrom  

May to August．Thelowest variability ofsummer  
temperatureintheArcticwasobservedinSvalbard・  
TheairinthelowertropospherecanbemiⅩedwithout  
forminganinversion．During this time，the daily  
－mean temperature eXCeeds zero degrees．Alarge  
amount ofheat wouldbe used for thelatent heat to  
meltice．Kanno（1991）analyzed characteristics of  
the polar air mass and pointed out that there are  
specificperiodsofchangingatmosphericstratification  
intheArctic．Thebeginningandendoftheperiodof  
snowandicemeltingcorrespondtothoseperiodsof  
Change．  
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