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100 RecommendationsJforJautonomousJunderwayJpwOfJmeasuringJsystemsJandJdataareductionJ
routinesbJDeepySeahResearchhParthII:hTopicalhStudieshinhOceanographyWJ2009WJijWJiefaiff 2.3 217

99 –asJtransferJvelocitiesJmeasuredJatJlowJwindJspeedJoverJaJlakebJLimnologyhandhOceanographyWJ2003WJ
hlWJededaedek 4.8 208

98 MeasurementJofJfugacityJofJwOfJinJsurfaceJwaterJusingJcontinuousJandJdiscreteJsamplingJmethodsbJ
MarinehChemistryWJ1993WJhhWJelmafdh 3.7 142

97 xecadalJvariabilityJofJtheJairaseaJwOfJfluxesJinJtheJequatorialJPacificJOceanbJJournalhofhGeophysicalh
ResearchWJ2006WJeeeWJ 135

96 uiraseaJwOfJexchangeJinJtheJequatorialJPacificbJJournalhofhGeophysicalhResearchWJ2004WJedmWJncaanca 127

95 whemicalJenhancementJofJwOfJexchangeJinJnaturalJwatersbJLimnologyhandhOceanographyWJ1996WJheWJjlmajmk4.8 125

94
xataabasedJestimatesJofJtheJoceanJcarbonJsinkJvariabilityJâ��JfirstJresultsJofJtheJSurfaceJOceanJ
QltoiQgtopQltociQgtowOQltosubQgtofQltocsubQgtoJMappingJintercomparisonJSSOwOMTbJBiogeosciencesWJ
2015WJefWJkfieakfkl

4.6 122

93 whangesJinJOceanJHeatWJwarbonJwontentWJandJVentilationnJuJReviewJofJtheJzirstJxecadeJofJ–OaSH PJ
–lobalJRepeatJHydrographybJAnnualhReviewhofhMarinehScienceWJ2016WJlWJeliafei 15.4 118

92 OnJtheJzutureJofJurgonJuJ–lobalWJzullaxepthWJMultiaxisciplinaryJurraybJFrontiershinhMarinehScienceWJ
2019WJjWJ 4.5 116

91 TheJeffectJofJbubbleamediatedJgasJtransferJonJpurposefulJdualagaseousJtracerJexperimentsbJ
JournalhofhGeophysicalhResearchWJ1998WJedgWJediiiaedijd 108

90 whangesJinJtheJNorthJutlanticJOscillationJinfluenceJwOfJuptakeJinJtheJNorthJutlanticJoverJtheJpastJ
fJdecadesbJGlobalhBiogeochemicalhCyclesWJ2008WJffWJncaanca 5.9 106

89 –asJexchangeJonJMonoJñakeJandJwrowleyJñakeWJwaliforniabJJournalhofhGeophysicalhResearchWJ1987WJ
mfWJehijk 106

88 xecadalJchangeJofJtheJsurfaceJwaterJpwOfJinJtheJNorthJPacificnJuJsynthesisJofJgiJyearsJofJ
observationsbJJournalhofhGeophysicalhResearchWJ2006WJeeeWJ 99

87 TheJmarineJinorganicJcarbonJsystemJalongJtheJ–ulfJofJMexicoJandJutlanticJcoastsJofJtheJUnitedJ
StatesnJ nsightsJfromJaJtransregionalJcoastalJcarbonJstudybJLimnologyhandhOceanographyWJ2013WJilWJgfiaghf4.8 98

86 –asJtransferJexperimentJonJ–eorgesJvankJusingJtwoJvolatileJdeliberateJtracersbJJournalhofh
GeophysicalhResearchWJ1993WJmlWJfdfgk 94

85
TowardJaJuniversalJrelationshipJbetweenJwindJspeedJandJgasJexchangenJ–asJtransferJvelocitiesJ
measuredJwithJgHecSzjJduringJtheJSouthernJOceanJ–asJyxchangeJyxperimentbJJournalhofh
GeophysicalhResearchWJ2011WJeejWJ

91

84 uiraseaJwOfJfluxesJonJtheJUbSbJSouthJutlanticJvightnJSpatialJandJseasonalJvariabilitybJJournalhofh
GeophysicalhResearchWJ2008WJeegWJ 90

83 TheJoptimalJcarbonateJdissociationJconstantsJforJdeterminingJsurfaceJwaterJpwOfJfromJalkalinityJ
andJtotalJinorganicJcarbonbJMarinehChemistryWJ1999WJjiWJfmeagde 3.7 86
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82 TheJrecommendedJdissociationJconstantsJforJcarbonicJacidJinJseawaterbJGeophysicalhResearchh
LettersWJ2000WJfkWJffmafgf 4.9 82

81 uutonomousJviogeochemicalJzloatsJxetectJSignificantJwarbonJxioxideJOutgassingJinJtheJ
HighañatitudeJSouthernJOceanbJGeophysicalhResearchhLettersWJ2018WJhiWJmdhmamdik 4.9 76

80 OceanJacidificationJalongJtheJ–ulfJwoastJandJyastJwoastJofJtheJUSubJContinentalhShelfhResearchWJ
2015WJmlWJihake 2.4 70

79 walculatingJsurfaceJoceanJpwOfJfromJbiogeochemicalJurgoJfloatsJequippedJwithJpHnJunJuncertaintyJ
analysisbJGlobalhBiogeochemicalhCyclesWJ2017WJgeWJimeajdh 5.9 67

78 OceanJacidificationJofJtheJ–reaterJwaribbeanJRegionJemmjâ��fddjbJJournalhofhGeophysicalhResearchWJ
2008WJeegWJ 64

77 VariabilityJofJglobalJnetJseaâ��airJwOfJfluxesJoverJtheJlastJthreeJdecadesJusingJempiricalJ
relationshipsbJTelluswhSerieshB:hChemicalhandhPhysicalhMeteorologyWJ2010WJjfWJgifagjl 3.3 62

76 –asJexchangeWJdispersionWJandJbiologicalJproductivityJonJtheJWestJzloridaJShelfnJResultsJfromJaJ
ñagrangianJTracerJStudybJGeophysicalhResearchhLettersWJ1997WJfhWJekjkaekkd 4.9 61

75 SimultaneousJspectrophotometricJflowathroughJmeasurementsJofJpHWJcarbonJdioxideJfugacityWJandJ
totalJinorganicJcarbonJinJseawaterbJAnalyticahChimicahActaWJ2007WJimjWJfgagj 6.6 61

74 xetectingJanthropogenicJwOfJchangesJinJtheJinteriorJutlanticJOceanJbetweenJemlmJandJfddibJ
JournalhofhGeophysicalhResearchWJ2010WJeeiWJ 60

73 QuantificationJofJdecadalJanthropogenicJwOfJuptakeJinJtheJoceanJbasedJonJdissolvedJinorganicJ
carbonJmeasurementsbJNatureWJ1998WJgmjWJijdaijg 50.4 60

72 uiraseaJgasJtransferJinJtheJSouthernJOceanbJJournalhofhGeophysicalhResearchWJ2004WJedmWJncaanca 58

71 Seaâ��airJfluxJofJwOfJinJtheJwaribbeanJSeaJestimatedJusingJinJsituJandJremoteJsensingJdatabJRemoteh
SensinghofhEnvironmentWJ2004WJlmWJgdmagfi 13.2 57

70
yutrophicationainducedJacidificationJofJcoastalJwatersJinJtheJnorthernJ–ulfJofJMexiconJ nsightsJintoJ
originJandJprocessesJfromJaJcoupledJphysicalabiogeochemicalJmodelbJGeophysicalhResearchhLettersWJ
2017WJhhWJmhjamij

4.9 56

69 RecentJaccelerationJofJtheJseaJsurfaceJfwOfJgrowthJrateJinJtheJNorthJutlanticJsubpolarJgyreJ
Semmgâ��fddlTJrevealedJbyJwinterJobservationsbJGlobalhBiogeochemicalhCyclesWJ2010WJfhWJncaanca 5.9 55

68 –lobalJrelationshipsJofJtotalJinorganicJcarbonJwithJtemperatureJandJnitrateJinJsurfaceJseawaterbJ
GlobalhBiogeochemicalhCyclesWJ2000WJehWJmkmammh 5.9 55

67 wonsistencyJandJsynthesisJofJPacificJOceanJwOfJsurveyJdatabJDeepySeahResearchhParthII:hTopicalh
StudieshinhOceanographyWJ2001WJhmWJfeail 2.3 55

66 uqueousJwOfJgradientsJforJairâ��seaJfluxJestimatesbJMarinehChemistryWJ2006WJmlWJeddaedl 3.7 54

65 uJnewJautomatedJunderwayJsystemJforJmakingJhighJprecisionJpwOfJmeasurementsJonboardJ
researchJshipsbJAnalyticahChimicahActaWJ1998WJgkkWJeliaeme 6.6 53
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64 bJTelluswhSerieshB:hChemicalhandhPhysicalhMeteorologyWJ1997WJhmWJehmaeil 3.3 51

63
yvaluationJofJtheJNationalJOceanicJandJutmosphericJudministrationcwoupledaOceanJutmosphericJ
ResponseJyxperimentJSNOuucwOuRyTJairaseaJgasJtransferJparameterizationJusingJ–asyxJdatabJ
JournalhofhGeophysicalhResearchWJ2004WJedmWJncaanca

49

62 –lobalJwarbonJvudgetJfdfebJEarthhSystemhSciencehDataWJ2022WJehWJemekafddi 10.5 47

61 RapidJanthropogenicJchangesJinJwOfJandJpHJinJtheJutlanticJOceannJfddgâ��fdehbJGlobalh
BiogeochemicalhCyclesWJ2016WJgdWJkdamd 5.9 45

60 MappingJofJtheJairâ��seaJwOfJfluxJinJtheJurcticJOceanJandJitsJadjacentJseasnJvasinawideJdistributionJ
andJseasonalJtoJinterannualJvariabilitybJPolarhScienceWJ2016WJedWJgfgaggh 2.3 37

59 VariabilityJandJtrendsJinJsurfaceJseawaterJpwOfJandJwOfJfluxJinJtheJPacificJOceanbJGeophysicalh
ResearchhLettersWJ2017WJhhWJijfkaijgj 4.9 36

58  ncreaseJofJanthropogenicJwOfJinJtheJPacificJOceanJoverJtheJlastJtwoJdecadesbJDeepySeahResearchh
ParthII:hTopicalhStudieshinhOceanographyWJ2003WJidWJgdjiagdlf 2.3 36

57  mpactJofJoceanJcarbonJsystemJvariabilityJonJtheJdetectionJofJtemporalJincreasesJinJanthropogenicJ
wOfbJJournalhofhGeophysicalhResearchWJ2008WJeegWJ 35

56 uJmachineJlearningJapproachJtoJestimateJsurfaceJoceanJpwOfJfromJsatelliteJmeasurementsbJ
RemotehSensinghofhEnvironmentWJ2019WJfflWJfdgaffj 13.2 34

55  nternalJconsistencyJofJmarineJcarbonateJsystemJmeasurementsJandJassessmentsJofJaragoniteJ
saturationJstatenJ nsightsJfromJtwoJUbSbJcoastalJcruisesbJMarinehChemistryWJ2015WJekjWJmafd 3.7 33

54 uJcomparisonJofJwOfJdynamicsJandJairawaterJfluxesJinJaJriveradominatedJestuaryJandJaJ
mangroveadominatedJmarineJestuarybJGeophysicalhResearchhLettersWJ2016WJhgWJeeWkfj 4.9 33

53 uJemmlâ��emmfJcomparisonJofJinorganicJcarbonJandJitsJtransportJacrossJfhbi´°NJinJtheJutlanticbJ
DeepySeahResearchhParthII:hTopicalhStudieshinhOceanographyWJ2003WJidWJgdheagdjh 2.3 33

52 –asJtransferJvelocitiesJforJSzjJandJ´‡HeJinJaJsmallJpondJatJlowJwindJspeedsbJGeophysicalhResearchh
LettersWJ1995WJffWJmgamj 4.9 33

51 ympiricalJalgorithmsJtoJestimateJwaterJcolumnJpHJinJtheJSouthernJOceanbJGeophysicalhResearchh
LettersWJ2016WJhgWJgheiaghff 4.9 32

50 SouthernJOceanJ–asJyxchangeJyxperimentnJSettingJtheJstagebJJournalhofhGeophysicalhResearchWJ2011
WJeejWJ 31

49 StrongJsensitivityJofJSouthernJOceanJcarbonJuptakeJandJnutrientJcyclingJtoJwindJstirringbJ
BiogeosciencesWJ2014WJeeWJhdkkahdml 4.6 30

48 TheJeffectJofJrainJonJairawaterJgasJexchangebJTelluswhSerieshB:hChemicalhandhPhysicalhMeteorologyWJ
1997WJhmWJehmaeil 3.3 29

47
urcticJOceanJwOQltosubQgtofQltocsubQgtoJuptakenJanJimprovedJmultiyearJestimateJofJtheJairâ��seaJ
wOQltosubQgtofQltocsubQgtoJfluxJincorporatingJchlorophyll´ QltoiQgtoaQltociQgtoJconcentrationsbJ
BiogeosciencesWJ2018WJeiWJejhgaejje

4.6 29
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46 uirâ��seaJwOfJfluxesJinJtheJwaribbeanJSeaJfromJfddfâ��fddhbJJournalhofhMarinehSystemsWJ2007WJjjWJfkfaflh 2.7 28

45 TheJ–lobalJOceanJShipavasedJHydrographicJ nvestigationsJProgramJS–OaSH PTnJuJPlatformJforJ
 ntegratedJMultidisciplinaryJOceanJSciencebJFrontiershinhMarinehScienceWJ2019WJjWJ 4.5 27

44 wOfJfluxesJinJtheJsubtropicalJandJsubarcticJNorthJutlanticJbasedJonJmeasurementsJfromJaJ
volunteerJobservingJshipbJJournalhofhGeophysicalhResearchWJ2006WJeeeWJ 27

43 –asJexchangeJratesJinJtheJtidalJHudsonJriverJusingJaJdualJtracerJtechniquebJTelluswhSerieshB:hChemicalh
andhPhysicalhMeteorologyWJ1994WJhjWJfkhafli 3.3 27

42 wontrolsJonJsurfaceJwaterJcarbonateJchemistryJalongJNorthJumericanJoceanJmarginsbJNatureh
CommunicationsWJ2020WJeeWJfjme 17.4 26

41 TheJimpactJofJchangingJwindJspeedsJonJgasJtransferJandJitsJeffectJonJglobalJairaseaJwOfJfluxesbJ
GlobalhBiogeochemicalhCyclesWJ2017WJgeWJmjeamkh 5.9 23

40 TheJimpactJofJtheJNorthJutlanticJOscillationJonJtheJuptakeJandJaccumulationJofJanthropogenicJwOfJ
byJNorthJutlanticJOceanJmodeJwatersbJGlobalhBiogeochemicalhCyclesWJ2011WJfiWJncaanca 5.9 23

39 wlimaticJvariabilityJinJupperJoceanJventilationJratesJdiagnosedJusingJchlorofluorocarbonsbJ
GeophysicalhResearchhLettersWJ1998WJfiWJegmmaehdf 4.9 23

38 bJTelluswhSerieshB:hChemicalhandhPhysicalhMeteorologyWJ2005WJikWJmiaedj 3.3 22

37 womparisonJofJ norganicJwarbonJSystemJParametersJMeasuredJinJtheJutlanticJOceanJfromJemmdJtoJ
emmlJandJRecommendedJudjustments 20

36 MetricsJforJtheJyvaluationJofJtheJSouthernJOceanJinJwoupledJwlimateJModelsJandJyarthJSystemJ
ModelsbJJournalhofhGeophysicalhResearch:hOceansWJ2018WJefgWJgefdagehg 3.3 19

35 uJlargeJincreaseJofJtheJwOfJsinkJinJtheJwesternJtropicalJNorthJutlanticJfromJfddfJtoJfddmbJJournalh
ofhGeophysicalhResearchWJ2012WJeekWJncaanca 19

34  ncreaseJinJanthropogenicJwOfJinJtheJutlanticJOceanJinJtheJlastJtwoJdecadesbJDeepySeahResearchh
ParthI:hOceanographichResearchhPapersWJ2010WJikWJkiiakkd 2.5 18

33 ympiricalJtemperatureabasedJestimatesJofJvariabilityJinJtheJoceanicJuptakeJofJwOfJoverJtheJpastJfJ
decadesbJJournalhofhGeophysicalhResearchWJ2006WJeeeWJ 18

32 uJSurfaceJOceanJwOfJReferenceJNetworkWJSOwONyTJandJussociatedJMarineJvoundaryJñayerJwOfJ
MeasurementsbJFrontiershinhMarinehScienceWJ2019WJjWJ 4.5 17

31  mpactsJofJtemporalJwOfJandJclimateJtrendsJonJtheJdetectionJofJoceanJanthropogenicJwOfJ
accumulationbJGlobalhBiogeochemicalhCyclesWJ2011WJfiWJncaanca 5.9 16

30 ShortatermJvariabilityJofJaragoniteJsaturationJstateJinJtheJcentralJMidautlanticJvightbJJournalhofh
GeophysicalhResearch:hOceansWJ2017WJeffWJhfkhahfmd 3.3 15

29 PacificJunthropogenicJwarbonJvetweenJemmeJandJfdekbJGlobalhBiogeochemicalhCyclesWJ2019WJggWJimkajek 5.9 14

Rik Wanninkhof

6



28 –lobalJoceanJcarbonJuptakenJmagnitudeWJvariabilityJandJtrends 14

27  mportanceJofJwaterJmassJformationJregionsJforJtheJairaseaJwOfJfluxJestimateJinJtheJSouthernJ
OceanbJGlobalhBiogeochemicalhCyclesWJ2011WJfiWJncaanca 5.9 13

26 ProceduresJforJdirectJspectrophotometricJdeterminationJofJcarbonateJionJconcentrationsnJ
MeasurementsJinJUSJ–ulfJofJMexicoJandJyastJwoastJwatersbJMarinehChemistryWJ2015WJejlWJldali 3.7 12

25 SpatialJandJTemporalJVariabilityJofJpwOfWJwarbonJzluxesWJandJSaturationJStateJonJtheJWestJzloridaJ
ShelfbJJournalhofhGeophysicalhResearch:hOceansWJ2018WJefgWJjekhajell 3.3 12

24 warbonJdynamicsJofJtheJWeddellJ–yreWJSouthernJOceanbJGlobalhBiogeochemicalhCyclesWJ2015WJfmWJfllagdj5.9 11

23 wlimaticJmodulationJofJsurfaceJacidificationJratesJthroughJsummertimeJwindJforcingJinJtheJ
SouthernJOceanbJNaturehCommunicationsWJ2018WJmWJgfhd 17.4 11

22 TimeJseriesJpwOfJatJaJcoastalJmooringnJ nternalJconsistencyWJseasonalJcyclesWJandJinterannualJ
variabilitybJContinentalhShelfhResearchWJ2017WJehiWJmiaedl 2.4 11

21 zarfieldJtracingJofJaJpointJsourceJdischargeJplumeJinJtheJcoastalJoceanJusingJsulfurJhexafluoridebJ
EnvironmentalhSciencehpamp;hTechnologyWJ2005WJgmWJlllgamd 10.3 11

20 WindadrivenJoceanJdynamicsJimpactJonJtheJcontrastingJseaaiceJtrendsJaroundJWestJuntarcticabJ
JournalhofhGeophysicalhResearch:hOceansWJ2017WJeffWJhhegahhgd 3.3 10

19 HowJwanJPresentJandJzutureJSatelliteJMissionsJSupportJScientificJStudiesJthatJuddressJOceanJ
ucidificationsbJOceanographyWJ2015WJfiWJedlaefe 2.3 10

18 ñongaTermJwhangesJofJwarbonateJwhemistryJVariablesJulongJtheJNorthJumericanJyastJwoastbJ
JournalhofhGeophysicalhResearch:hOceansWJ2020WJefiWJefdem°wdeimlf 3.3 9

17 SeasonalJpatternsJofJsurfaceJinorganicJcarbonJsystemJvariablesJinJtheJ–ulfJofJMexicoJinferredJfromJ
aJregionalJhigharesolutionJoceanJbiogeochemicalJmodelbJBiogeosciencesWJ2020WJekWJejliaekdd 4.6 9

16
SpectrophotometricJxeterminationJofJwarbonateJ onJwoncentrationsnJyliminationJofJ
 nstrumentaxependentJOffsetsJandJwalculationJofJ nJSituJSaturationJStatesbJEnvironmentalhScienceh
pamp;hTechnologyWJ2017WJieWJmefkamegj

10.3 8

15 ñargeJxecadalJwhangesJinJuiraSeaJwOfJzluxesJinJtheJwaribbeanJSeabJJournalhofhGeophysicalhResearch:h
OceansWJ2019WJefhWJjmjdajmlf 3.3 7

14 SubannualJvariabilityJofJtotalJalkalinityJdistributionsJinJtheJnortheasternJ–ulfJofJMexicobJJournalhofh
GeophysicalhResearch:hOceansWJ2015WJefdWJgldiaglej 3.3 7

13 uJmultiadecadeJrecordJofJhighaqualityJfwOQltosubQgtofQltocsubQgtoJdataJinJversionJgJofJtheJSurfaceJ
OceanJwOQltosubQgtofQltocsubQgtoJutlasJSSOwuTT 6

12 SeasonalJVariationsJinJxissolvedJwarbonJ nventoryJandJzluxesJinJaJMangroveaxominatedJystuarybJ
GlobalhBiogeochemicalhCyclesWJ2020WJghWJefdem–vddjiei 5.9 6

11 RepeatJhydrographyJcruisesJrevealJchemicalJchangesJinJtheJNorthJutlanticbJEosWJ2005WJljWJgmm 1.5 5

(2005-)
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10 xataabasedJestimatesJofJtheJoceanJcarbonJsinkJvariabilityJâ��JfirstJresultsJofJtheJSurfaceJOceanJ
QltoiQgtopQltociQgtowOQltosubQgtofQltocsubQgtoJMappingJintercomparisonJSSOwOMT 5

9 TheJ mpactJofJxifferentJ–asJyxchangeJzormulationsJandJWindJSpeedJProductsJonJ–lobalJuiraSeaJ
wOfJzluxesbJEnvironmentalhSciencehandhEngineeringWJ2007WJeafg 0.2 5

8 uiraWaterJzluxJReconciliationJvetweenJtheJutmosphericJwOfJProfileJandJMassJvalanceJTechniquesbJ
EnvironmentalhSciencehandhEngineeringWJ2007WJeleaemf 0.2 4

7 VariabilityJofJbottomJcarbonateJchemistryJoverJtheJdeepJcoralJreefsJinJtheJzloridaJStraitsJandJtheJ
impactsJofJmesoscaleJprocessesbJOceanhModellingWJ2020WJehkWJedeiii 3 2

6 wirculationadrivenJvariabilityJofJutlanticJanthropogenicJcarbonJtransportsJandJuptakebJNatureh
GeoscienceWJ2021WJehWJikeaikk 18.3 2

5
uJekayearJdatasetJofJsurfaceJwaterJfugacityJofJwOQltosubQgtofQltocsubQgtoJalongJwithJcalculatedJ
pHWJaragoniteJsaturationJstateJandJairâ��seaJwOQltosubQgtofQltocsubQgtoJfluxesJinJtheJnorthernJ
waribbeanJSeabJEarthhSystemhSciencehDataWJ2020WJefWJehlmaeidm

10.5 1

4 StrongJsensitivityJofJSouthernJOceanJcarbonJuptakeJandJnutrientJcyclingJtoJwindJstirring 1

3 VariabilityJofJUSuJyastJwoastJsurfaceJtotalJalkalinityJdistributionsJrevealedJbyJautomatedJ
instrumentJmeasurementsbJMarinehChemistryWJ2021WJfgfWJedgmjd 3.7 1

2
woastalJOceanJxataJunalysisJProductJinJNorthJumericaJSwOxuPaNuTJâ��JanJinternallyJconsistentJdataJ
productJforJdiscreteJinorganicJcarbonWJoxygenWJandJnutrientsJonJtheJNorthJumericanJoceanJmarginsbJ
EarthhSystemhSciencehDataWJ2021WJegWJfkkkafkmm

10.5 1

1  ncreasingJRiverJulkalinityJSlowsJOceanJucidificationJinJtheJNorthernJ–ulfJofJMexicobJGeophysicalh
ResearchhLettersWJ2021WJhlWJ 4.9 0
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