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109 −imingIofIabruptIclimateIchangeIatItheIendIofItheIYoungerIuryasIintervalIfromIthermallyI
fractionatedIgasesIinIpolarIiceYINatureWI1998WIdjbWIbebXbeg 50.4 562

108 rbruptIclimateIchangeIatItheIendIofItheIlastIglacialIperiodIinferredIfromItrappedIairIinIpolarIzceYI
ScienceWI1999WIcigWIjdaXe 33.3 438

107 °orthernIyemisphereIforcingIofIclimaticIcyclesIinIrntarcticaIoverItheIpastIdgaWaaaIyearsYINatureWI
2007WIeeiWIjbcXg 50.4 370

106 rIrecordIofIatmosphericIhalocarbonsIduringItheItwentiethIcenturyIfromIpolarIfirnIairYINatureWI1999WI
djjWIhejXhff 50.4 203

105
tonsistentlyIdatedIrecordsIfromItheIxreenlandIxRzâWIxzSâcIandI°xRzâIiceIcoresIforItheIpastIbae´ kaI
revealIregionalImillennialXscaleI˛·bi±IgradientsIwithIpossibleIyeinrichIeventIimprintYIQuaternaryh
SciencehReviewsWI2014WIbagWIcjXeg

3.9 197

104 âreciseItimingIandIcharacterizationIofIabruptIclimateIchangeIicaaIyearsIagoIfromIairItrappedIinI
polarIiceYIQuaternaryhSciencehReviewsWI2007WIcgWIbcbcXbccc 3.9 183

103 −imingIofIatmosphericIt±cIandIrntarcticItemperatureIchangesIacrossIterminationIzzzYIScienceWI2003
WIcjjWIbhciXdb 33.3 178

102 xreenlandItemperatureIresponseItoIclimateIforcingIduringItheIlastIdeglaciationYIScienceWI2014WIdefWIbbhhXia33.3 171

101 −heIδrzSIuivideIdeepIiceIcoreIδucabeIchronologyIâ��IâartIbkI ethaneIsynchronizationISgiâ��dbIkaI
sâTIandItheIgasIageâ��iceIageIdifferenceYIClimatehofhthehPastWI2015WIbbWIbfdXbhd 3.9 127

100 ±xygenXbiIofI±cIrecordsItheIimpactIofIabruptIclimateIchangeIonItheIterrestrialIbiosphereYIScienceWI
2009WIdceWIbedbXe 33.3 127

99 xasItransportIinIfirnkImultipleXtracerIcharacterisationIandImodelIintercomparisonIforI°vv WI
°orthernIxreenlandYIAtmospherichChemistryhandhPhysicsWI2012WIbcWIecfjXechh 6.8 108

98
rImethodIforIpreciseImeasurementIofIargonIea`dgIandIkrypton`argonIratiosIinItrappedIairIinIpolarI
iceIwithIapplicationsItoIpastIfirnIthicknessIandIabruptIclimateIchangeIinIxreenlandIandIatISipleI
uomeWIrntarcticaYIGeochimicahEthCosmochimicahActaWI2003WIghWIdcfXded

5.5 104

97 rIfirstIchronologyIforItheI°orthIxreenlandIvemianIzceIurillingIS°vv TIiceIcoreYIClimatehofhthehPastWI
2013WIjWIchbdXchda 3.9 102

96 −hermalIfractionationIofIairIinIpolarIfirnIbyIseasonalItemperatureIgradientsYIGeochemistryvh
GeophysicsvhGeosystemsWI2001WIcWIn`aXn`a 3.6 101

95 wractionationIofIgasesIinIpolarIiceIduringIbubbleIcloseXoffkI°ewIconstraintsIfromIfirnIairI°eWIKrIandI
XeIobservationsYIEarthhandhPlanetaryhSciencehLettersWI2006WIceeWIeheXfaa 5.3 100

94 âreindustrialItyIindicatesIgreaterIanthropogenicIfossilItyIemissionsYINatureWI2020WIfhiWIeajXebc 50.4 95

93 yighIvariabilityIofIxreenlandIsurfaceItemperatureIoverItheIpastIeaaaIyearsIestimatedIfromI
trappedIairIinIanIiceIcoreYIGeophysicalhResearchhLettersWI2011WIdiWIn`aXn`a 4.9 95
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92 δhereItoIfindIbYfImillionIyrIoldIiceIforItheIzâztSIPquotl±ldestXzcePquotlIiceIcoreYIClimatehofhthehPast
WI2013WIjWIceijXcfaf 3.9 89

91 âaleoclimateYIvnhancedItropicalImethaneIproductionIinIresponseItoIicebergIdischargeIinItheI°orthI
rtlanticYIScienceWI2015WIdeiWIbabgXj 33.3 85

90
tarbonIisotopesIcharacterizeIrapidIchangesIinIatmosphericIcarbonIdioxideIduringItheIlastI
deglaciationYIProceedingshofhthehNationalhAcademyhofhScienceshofhthehUnitedhStateshofhAmericaWI2016WI
bbdWIdegfXha

11.5 76

89 ueglacialItemperatureIhistoryIofIδestIrntarcticaYIProceedingshofhthehNationalhAcademyhofhSciencesh
ofhthehUnitedhStateshofhAmericaWI2016WIbbdWIbecejXbecfe 11.5 76

88 betyeImeasurementsIinIxreenlandIicekIinvestigatingIlastIglacialIterminationItyeIsourcesYIScienceWI
2009WIdceWIfagXi 33.3 74

87 wractionationIofIsoilIgasesIbyIdiffusionIofIwaterIvaporWIgravitationalIsettlingWIandIthermalIdiffusionYI
GeochimicahEthCosmochimicahActaWI1996WIgaWIbaafXbabi 5.5 72

86 zceIrecordIofIdeltabdtIforIatmosphericItyeIacrossItheIYoungerIuryasXâreborealItransitionYIScienceWI
2006WIdbdWIbbajXbc 33.3 71

85 ueepIairIconvectionIinItheIfirnIatIaIzeroXaccumulationIsiteWIcentralIrntarcticaYIEarthhandhPlanetaryh
SciencehLettersWI2010WIcjdWIdfjXdgh 5.3 68

84 –ittleIzceIrgeIcoldIintervalIinIδestIrntarcticakIvvidenceIfromIboreholeItemperatureIatItheIδestI
rntarcticIzceISheetISδrzSTIuivideYIGeophysicalhResearchhLettersWI2012WIdjWIn`aXn`a 4.9 65

83  inimalIgeologicalImethaneIemissionsIduringItheIYoungerIuryasXâreborealIabruptIwarmingIeventYI
NatureWI2017WIfeiWIeedXeeg 50.4 59

82
rIrevisedIVba´–e´°tImagnitudeIofItheIabruptIchangeIinIxreenlandItemperatureIatItheIYoungerIuryasI
terminationIusingIpublishedIxzSâcIgasIisotopeIdataIandIairIthermalIdiffusionIconstantsYIQuaternaryh
SciencehReviewsWI2005WIceWIfbdXfbj

3.9 59

81
–aboratoryIdeterminationIofIthermalIdiffusionIconstantsIforIcj°c`ci°cIinIairIatItemperaturesI
fromIâ��gaItoIa´°tIforIreconstructionIofImagnitudesIofIabruptIclimateIchangesIusingItheIiceIcoreI
fossilâ��airIpaleothermometerYIGeochimicahEthCosmochimicahActaWI2003WIghWIdefXdga

5.5 56

80 tonvectiveImixingIofIairIinIfirnIatIfourIpolarIsitesYIEarthhandhPlanetaryhSciencehLettersWI2006WIceeWIghcXgic5.3 53

79 e´–bYf´ ´°tIabruptIwarmingIbbWcha´ yrIagoIidentifiedIfromItrappedIairIinIxreenlandIiceYIEarthhandh
PlanetaryhSciencehLettersWI2008WIcgiWIdjhXeah 5.3 52

78 −raceIgasIdisequilibriaIduringIdeepXwaterIformationYIDeepwSeahResearchhParthI:hOceanographich
ResearchhPapersWI2007WIfeWIjdjXjfa 2.5 52

77 xasIrecordsIfromItheIδestIxreenlandIiceImarginIcoveringItheI–astIxlacialI−erminationkIaIhorizontalI
iceIcoreYIQuaternaryhSciencehReviewsWI2006WIcfWIigfXihf 3.9 51

76 RadiometricIibKrIdatingIidentifiesIbcaWaaaXyearXoldIiceIatI−aylorIxlacierWIrntarcticaYIProceedingshofh
thehNationalhAcademyhofhScienceshofhthehUnitedhStateshofhAmericaWI2014WIbbbWIgihgXib 11.5 47

75 âersistentImultiXdecadalIxreenlandItemperatureIfluctuationIthroughItheIlastImillenniumYIClimatich
ChangeWI2010WIbaaWIhddXhfg 4.5 44
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74
SynchronousIvolcanicIeruptionsIandIabruptIclimateIchangeI~bhYhIkaIplausiblyIlinkedIbyI
stratosphericIozoneIdepletionYIProceedingshofhthehNationalhAcademyhofhScienceshofhthehUnitedhStatesh
ofhAmericaWI2017WIbbeWIbaadfXbaaea

11.5 43

73 −woXmillionXyearXoldIsnapshotsIofIatmosphericIgasesIfromIrntarcticIiceYINatureWI2019WIfheWIggdXggg 50.4 43

72 rImethodItoImeasureIKr`°cIratiosIinIairIbubblesItrappedIinIiceIcoresIandIitsIapplicationIinI
reconstructingIpastImeanIoceanItemperatureYIJournalhofhGeophysicalhResearchWI2007WIbbcWI 42

71 ueterminingItheI−hermalIuiffusionIwactorIforIearr`dgrrIinIrirI−oIridIâaleoreconstructionIofI
rbruptItlimateIthangeYIJournalhofhPhysicalhChemistryhAWI2003WIbahWIegdgXegec 2.8 42

70 rnIiceIcoreIrecordIofInearXsynchronousIglobalIclimateIchangesIatItheIsˆ‚llingItransitionYINatureh
GeoscienceWI2014WIhWIefjXegd 18.3 41

69 °obleIgasesIasIproxiesIofImeanIoceanItemperaturekIsensitivityIstudiesIusingIaIclimateImodelIofI
reducedIcomplexityYIQuaternaryhSciencehReviewsWI2011WIdaWIdhciXdheb 3.9 37

68 −imingIandIstructureIofItheIYoungerIuryasIeventIandIitsIunderlyingIclimateIdynamicsYIProceedingsh
ofhthehNationalhAcademyhofhScienceshofhthehUnitedhStateshofhAmericaWI2020WIbbhWIcdeaiXcdebh 11.5 37

67
rrgonIandInitrogenIisotopesIofItrappedIairIinItheIxzSâcIiceIcoreIduringItheIyoloceneIepochI
Saâ��bbWfaaIsYâYTkI ethodologyIandIimplicationsIforIgasIlossIprocessesYIGeochimicahEthCosmochimicah
ActaWI2008WIhcWIeghfXegig

5.5 36

66 zsotopicIconstraintsIonImarineIandIterrestrialI°c±IemissionsIduringItheIlastIdeglaciationYINatureWI
2014WIfbgWIcdeXh 50.4 33

65 ±bservationsIofI±ckt±cIexchangeIratiosIduringIecosystemIgasIexchangeYIGlobalhBiogeochemicalh
CyclesWI2004WIbiWIn`aXn`a 5.9 33

64 rInovelImethodItoIstudyItheIphaseIrelationshipIbetweenIrntarcticIandIxreenlandIclimateYI
GeophysicalhResearchhLettersWI2003WIdaWIn`aXn`a 4.9 33

63 tontrolsIonItheImovementIandIcompositionIofIfirnIairIatItheIδestIrntarcticIzceISheetIuivideYI
AtmospherichChemistryhandhPhysicsWI2011WIbbWIbbaahXbbacb 6.8 31

62 ±bservingIandImodelingItheIinfluenceIofIlayeringIonIbubbleItrappingIinIpolarIfirnYIJournalhofh
GeophysicalhResearchhD:hAtmospheresWI2015WIbcaWIcffiXcfhe 4.4 30

61 −heIRossISeaIuipoleIâ��ItemperatureWIsnowIaccumulationIandIseaIiceIvariabilityIinItheIRossISeaI
regionWIrntarcticaWIoverItheIpastIchaa´ yearsYIClimatehofhthehPastWI2018WIbeWIbjdXcbe 3.9 30

60 −heIrecentIwarmingItrendIinI°orthIxreenlandYIGeophysicalhResearchhLettersWI2017WIeeWIgcdfXgced 4.9 29

59 ±ldIcarbonIreservoirsIwereInotIimportantIinItheIdeglacialImethaneIbudgetYIScienceWI2020WIdghWIjahXjba 33.3 28

58 rbruptIchangesIinIatmosphericImethaneIatItheI zSIfbâ��faItransitionYIGeophysicalhResearchhLettersWI
2007WIdeWI 4.9 25

57 rIgaIyrIrecordIofIatmosphericIcarbonImonoxideIreconstructedIfromIxreenlandIfirnIairYIAtmospherich
ChemistryhandhPhysicsWI2013WIbdWIhfghXhfif 6.8 24
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56 tontrolsIonI illennialXScaleIrtmosphericIt±cIΔariabilityIuuringItheI–astIxlacialIâeriodYIGeophysicalh
ResearchhLettersWI2018WIefWIhhdbXhhea 4.9 22

55 δidespreadIsixIdegreesItelsiusIcoolingIonIlandIduringItheI–astIxlacialI aximumYINatureWI2021WIfjdWIcciXcdc50.4 21

54 xlobalIoceanIheatIcontentIinItheI–astIznterglacialYINaturehGeoscienceWI2020WIbdWIhhXib 18.3 19

53 RapidIrccessIzceIurillkIaInewItoolIforIexplorationIofItheIdeepIrntarcticIiceIsheetsIandIsubglacialI
geologyYIJournalhofhGlaciologyWI2016WIgcWIbaejXbage 3.4 19

52 −heISâbjIchronologyIforItheISouthIâoleIzceItoreIâ��IâartIbkIvolcanicImatchingIandIannualIlayerI
countingYIClimatehofhthehPastWI2019WIbfWIbhjdXbiai 3.9 19

51 KineticIfractionationIofIgasesIbyIdeepIairIconvectionIinIpolarIfirnYIAtmospherichChemistryhandh
PhysicsWI2013WIbdWIbbbebXbbbff 6.8 18

50 uoesI˛·PltlsupPgtlbiPltl`supPgtl±IofI±PltlsubPgtlcPltl`subPgtlIrecordImeridionalIshiftsIinItropicalI
rainfallpYIClimatehofhthehPastWI2017WIbdWIbdcdXbddi 3.9 17

49 varthRsIradiativeIimbalanceIfromItheI–astIxlacialI aximumItoItheIpresentYIProceedingshofhtheh
NationalhAcademyhofhScienceshofhthehUnitedhStateshofhAmericaWI2019WIbbgWIbeiibXbeiig 11.5 17

48 rInovelImethodIforIobtainingIveryIlargeIancientIairIsamplesIfromIablatingIglacialIiceIforIanalysesIofI
methaneIradiocarbonYIJournalhofhGlaciologyWI2008WIfeWIcddXcee 3.4 16

47 RelativeItimingIandIvariabilityIofIatmosphericImethaneIandIxzSâcIoxygenIisotopesIbetweenIgiIandI
igIkaYIGlobalhBiogeochemicalhCyclesWI2009WIcdWIn`aXn`a 5.9 15

46 rI°ewI ethodIforIrnalyzingIbetIofI ethaneIinIrncientIrirIvxtractedIfromIxlacialIzceYIRadiocarbonWI
2008WIfaWIfdXhd 4.6 15

45 uispersionIinIdeepIpolarIfirnIdrivenIbyIsynopticXscaleIsurfaceIpressureIvariabilityYICryosphereWI2016WI
baWIcajjXcbbb 5.5 15

44 °ewImethodsIforImeasuringIatmosphericIheavyInobleIgasIisotopeIandIelementalIratiosIinIiceIcoreI
samplesYIRapidhCommunicationshinhMasshSpectrometryWI2018WIdcWIiabXibe 2.2 14

43  easurementsIofIbetIinIancientIiceIfromI−aylorIxlacierWIrntarcticaIconstrainIinIsituIcosmogenicI
betyeIandIbet±IproductionIratesYIGeochimicahEthCosmochimicahActaWI2016WIbhhWIgcXhh 5.5 14

42
 agnitudeIandItemporalIevolutionIofIuansgaardâ��±eschgerIeventIiIabruptItemperatureIchangeI
inferredIfromInitrogenIandIargonIisotopesIinIxzSâcIiceIusingIaInewIleastXsquaresIinversionYIEarthh
andhPlanetaryhSciencehLettersWI2014WIdjfWIibXja

5.3 14

41 uifferentiatingIbubbleXfreeIlayersIfromImeltIlayersIinIiceIcoresIusingInobleIgasesYIJournalhofh
GlaciologyWI2015WIgbWIfifXfje 3.4 13

40 rtmosphericIgasIrecordsIfromI−aylorIxlacierWIrntarcticaWIrevealIancientIiceIwithIagesIspanningItheI
entireIlastIglacialIcycleYIClimatehofhthehPastWI2017WIbdWIjedXjfi 3.9 13

39
âerfluorocyclobutaneISâwtXdbiWI
PltliPgtlcPltl`iPgtlXtPltlsubPgtlePltl`subPgtlwPltlsubPgtliPltl`subPgtlTIinItheIglobalIatmosphereYI
AtmospherichChemistryhandhPhysicsWI2019WIbjWIbaddfXbadfj

6.8 12
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38 rIyorizontalIzceItoreIwromI−aylorIxlacierWIztsIzmplicationsIforIrntarcticItlimateIyistoryWIandIanI
zmprovedI−aylorIuomeIzceItoreI−imeIScaleYIPaleoceanographyhandhPaleoclimatologyWI2018WIddWIhhiXhje 3.3 12

37 ∕singI°obleIxasI easurementsItoIueriveIrirXSeaIârocessIznformationIandIâredictIâhysicalIxasI
SaturationsYIGeophysicalhResearchhLettersWI2017WIeeWIjjabXjjaj 4.9 11

36 ueglacialIwaterXtableIdeclineIinISouthernItaliforniaIrecordedIbyInobleIgasIisotopesYINatureh
CommunicationsWI2019WIbaWIfhdj 17.4 11

35 SteadyIstateIfractionationIofIheavyInobleIgasIisotopesIinIaIdeepIunsaturatedIzoneYIWaterhResourcesh
ResearchWI2017WIfdWIchbgXchdc 5.4 10

34 âreciseIdeterminationIofIrrWIKrIandIXeIisotopicIfractionationIdueItoIdiffusionIandIdissolutionIinI
freshIwaterYIEarthhandhPlanetaryhSciencehLettersWI2019WIfbeWIbfgXbgf 5.3 10

33 zceIstratigraphyIatItheIâˆ¢kitsoqIiceImarginWIδestIxreenlandWIderivedIfromIgasIrecordsYIJournalhofh
GlaciologyWI2009WIffWIebbXecb 3.4 10

32 rntarcticIsurfaceItemperatureIandIelevationIduringItheI–astIxlacialI aximumYIScienceWI2021WIdhcWIbajhXbbab33.3 10

31 SpatialIpatternIofIaccumulationIatI−aylorIuomeIduringI arineIzsotopeIStageIekIstratigraphicI
constraintsIfromI−aylorIxlacierYIClimatehofhthehPastWI2019WIbfWIbfdhXbffg 3.9 9

30 rIfirstIchronologyIforItheI°vv IiceIcore 9

29 rbruptIyeinrichIStadialIbIcoolingImissingIinIxreenlandIoxygenIisotopesYISciencehAdvancesWI2021WIhWI 14.3 9

28 zsItheI°obleIxasXsasedIRateIofI±ceanIδarmingIuuringItheIYoungerIuryasI±verestimatedpYI
GeophysicalhResearchhLettersWI2019WIegWIfjciXfjdg 4.9 8

27
yighXprecisionIbetImeasurementsIdemonstrateIproductionIofIinIsituIcosmogenicIbetyeIandIrapidI
lossIofIinIsituIcosmogenicIbet±IinIshallowIxreenlandIfirnYIEarthhandhPlanetaryhSciencehLettersWI2013WI
dgfWIbjaXbjh

5.3 7

26 rtmosphericIscienceYI onsoonsIandImeltdownsYIScienceWI2009WIdcgWIceaXb 33.3 7

25
xravitationalIseparationIofIrrâ��°PltlsubPgtlcPltl`subPgtlIandIageIofIairIinItheIlowermostI
stratosphereIinIairborneIobservationsIandIaIchemicalItransportImodelYIAtmospherichChemistryhandh
PhysicsWI2020WIcaWIbcdjbXbceai

6.8 7

24 −heISâbjIchronologyIforItheISouthIâoleIzceItoreIâ��IâartIckIgasIchronologyWI˛�ageWIandIsmoothingIofI
atmosphericIrecordsYIClimatehofhthehPastWI2020WIbgWIcedbXceee 3.9 7

23 δhereItoIfindIbYfImillionIyrIoldIiceIforItheIzâztSIPquotl±ldestIzcePquotlIiceIcore 7

22  ethaneIandImegafaunaYINaturehGeoscienceWI2011WIeWIchbXchc 18.3 6

21
°ewItechniqueIforIhighXprecisionWIsimultaneousImeasurementsIofItyPltlsubPgtlePltl`subPgtlWI
°PltlsubPgtlcPltl`subPgtl±IandIt±PltlsubPgtlcPltl`subPgtlIconcentrationslIisotopicIandI
elementalIratiosIofI°PltlsubPgtlcPltl`subPgtlWI±PltlsubPgtlcPltl`subPgtlIandIrrlIandItotalIairI
contentIinIiceIcoresIbyIwetIextractionYIAtmospherichMeasurementhTechniquesWI2020WIbdWIghadXghdb

4 6
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20 rtmosphericIyistoryIofIycI±verItheIâastItenturyIReconstructedIwromISouthIâoleIwirnIrirYI
GeophysicalhResearchhLettersWI2020WIehWIecacax–aihhih 4.9 5

19 znIsituIcosmogenicIradiocarbonIproductionIandIcXuIiceIflowIlineImodelingIforIanIrntarcticIblueIiceI
areaYIJournalhofhGeophysicalhResearchWI2012WIbbhWIn`aXn`a 5

18 −heIinfluenceIofIlayeringIandIbarometricIpumpingIonIfirnIairItransportIinIaIcXuImodelYICryosphereWI
2018WIbcWIcacbXcadh 5.5 5

17 rnIidIaaaXyearXoldIiceIcoreIfromIRooseveltIzslandWIRossISeaWIrntarcticaYIClimatehofhthehPastWI2020WI
bgWIbgjbXbhbd 3.9 4

16 yeavyI°obleIxasIzsotopesIasI°ewItonstraintsIonItheIΔentilationIofItheIueepI±ceanYIGeophysicalh
ResearchhLettersWI2019WIegWIijcgXijdc 4.9 3

15 −heIδrzSXuivideIdeepIiceIcoreIδucabeIchronologyIâ��IâartIckI ethaneIsynchronizationISgiâ��dbIkaI
sâTIandItheIgasIageXiceIageIdifference 3

14 −heItripleIargonIisotopeIcompositionIofIgroundwaterIonItenXthousandXyearItimescalesYIChemicalh
GeologyWI2021WIfidWIbcaefi 4.2 3

13
torrigendumItoI‘‘xasItransportIinIfirnkImultipleXtracerIcharacterisationIandImodelIintercomparisonI
forI°vv WI°orthernIxreenlandRRIpublishedIinIrtmosYIthemYIâhysYWIbcWIecfjâ��XechhWIcabcYI
AtmospherichChemistryhandhPhysicsWI2014WIbeWIdfhbXdfhc

6.8 2

12 tontrolsIonItheImovementIandIcompositionIofIfirnIairIatItheIδestIrntarcticIzceISheetIuivide 2

11 −heIRossISeaIuipoleIâ��I−emperatureWISnowIrccumulationIandISeaIzceIΔariabilityIinItheIRossISeaI
RegionWIrntarcticaWIoverItheIâastIcWhaaIYears 2

10 rnIidIaaaIyearIoldIiceIcoreIfromIRooseveltIzslandWIRossISeaWIrntarctica 2

9 wacilityIforItestingIiceIdrillsYIScientifichDrillingWccWIcjXdd 2

8 vvolutionIofImeanIoceanItemperatureIinI arineIzsotopeIStageIeYIClimatehofhthehPastWI2021WIbhWIcchdXccij3.9 2

7 ueepIiceIdrillingWIbedrockIcoringIandIdustIloggingIwithItheIRapidIrccessIzceIurillISRrzuTIatI innaI
sluffWIrntarcticaYIAnnalshofhGlaciologyWbXbg 2.5 2

6 KineticIfractionationIofIgasesIbyIdeepIairIconvectionIinIpolarIfirn 1

5 rImethodIforIresolvingIchangesIinIatmosphericIyeIâ��I°PltlsubPgtlcPltl`subPgtlIasIanIindicatorIofI
fossilIfuelIextractionIandIstratosphericIcirculationYIAtmospherichMeasurementhTechniquesWI2021WIbeWIcfbfXcfch4 1

4
wractionationIofI
±PamplltlsubPamplgtlcPamplltl`subPamplgtlâ��°PamplltlsubPamplgtlcPamplltl`subPamplgtlIandI
rrâ��°PamplltlsubPamplgtlcPamplltl`subPamplgtlIinItheIrntarcticIiceIsheetIduringIbubbleIformationI
andIbubbleâ��clathrateIhydrateItransitionIfromIpreciseIgasImeasurementsIofItheIuomeIwujiIiceIcoreYI
CryosphereWI2021WIbfWIffcjXffff

5.5 1

3 zceIcoreIevidenceIforIatmosphericIoxygenIdeclineIsinceItheI idXâleistoceneItransitionYYIScienceh
AdvancesWI2021WIhWIeabjjdeb 14.3 0
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2 zncreasingIatmosphericIheliumIdueItoIfossilIfuelIexploitationYINaturehGeoscienceWI2022WIbfWIdegXdei 18.3 0

1  illennialXScaleIthangesIinI−errestrialIandI arineI°itrousI±xideIvmissionsIatItheI±nsetIandI
−erminationIofI arineIzsotopeIStageIeYIGeophysicalhResearchhLettersWI2020WIehWIecacax–aijbba 4.9
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