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Globalsurfacewarmingacceleratedduring
weakAtlanticoverturningcirculation

AcollaborativestudypartlysponsoredbytheNationalNaturalScienceFoundationofChinarevealsthe
acceleratedglobalsurfacewarmingduringthephaseofweakAtlanticmeridionaloverturningcirculation
(AMOC),whichisdifferentfromthetraditionalviewofthewarmerperiodcoincidingwithvigorous
AMOCandcolderperiodswithaweakAMOC．Theworkentitled“Globalsurfacewarmingenhancedby
weakAtlanticoverturningcirculation”wascoauthoredbyProfessorChenXianYao(陈显尧)fromtheKey
LaboratoryofPhysicalOceanographyofOceanUniversityofChina,andProfessorKaＧKitTungfromthe
UniversityofWashington(UW),USA,andpublishedinNature (２０１８,５５９:３８７—３９１,doi:１０．１０３８/
s４１５８６Ｇ０１８Ｇ０３２０”．

InthepresenceoftopＧofＧatmosphere(TOA)radiativeimbalance,earth􀆳ssurfacewouldhavewarmed
muchmorerapidlywereitnotforthebufferingroleofthedeeperoceans．Thispaperdescribesand
quantifiesoneoftheeffectivemechanismsforoceanheatsequestrationanditsvariability:theAMOCthat
spansbothhemispheres,responsibleforsequesteringabouthalfoftheexcessheatgloballyduringoneof
itsphases．ApictureofhowAMOCvariesthroughonecompletecycleisgiven:Afterarelativelystable
lowphase１９７５—１９９８,AMOCspeduprapidly,andthendeclinedrapidlyfromthe２００５peaktopresent．
DuringthatstablelowphaseAtlanticdidnotsequesteradditionalheat,andtheTOAradiativeimbalance
manifesteditselfmainlyatthesurfaceasrapidglobalwarmingfor２５years．Thisconceptofrapidsurface
warmingduringaperiodoflowAMOCrunscountertothecommonperceptionbasedonpreindustrialdata,
whichbecomesinapplicablewhenthereisTOAforcing．

TheresultindicatesthattheleadingindicatorsinsubpolarAtlanticsuggestthecurrentdeclineisending
andAMOC maynowenterintoasimilarminimum．Therefore,aperiodofrapidsurfacewarmingis
expectedandmaylastovertwodecades．

Figure　TheAMOCproxiesandglobalmeansurfacetemperaturevariability．


