


ListofContributorsv

Forewordvii

FromPolarYearstoIGY

N.C.Gerson

1.History2
2.TheFirstInternationalPolarYear10
3.TheSecondInternationalPolarYear14
4.TheInternationalGeophysicalYear24
5.TheInternationalYearsinRetrospect43
6.FutureoftheInternationalYears47
References48

Microseisms

B.Gutenberg

1.Introduction54
2.InstrumentsfortheInvestigationofMicroseisms56
3.MicroseismsProducedbyArtificialCauses59
4.NaturalMicroseismswithPeriodsofLessThanTwoSeconds59
5.RegularMicroseismswithPeriodsofOnetoThreeSeconds60
6.MicroseismswithPeriodsofAboutFourSeconds62
7."The"RegularMicroseismswithPeriodsfromFourtoTenSeconds63
8.MicroseismswithPeriodsofTenSecondstoSeveralMinutes76
9.Theory78
ListofSymbols84
References85

TheSizeandShapeoftheEarth

R.A.HlRVONEN

1.Introduction93
2.Triangulation94
3.AstronomicalCoordinates99
4.SpiritLeveling101
5.GravityMeasurements103
ListofSymbols112
References113



OceanicTides

A.T.Doodson

1.IntroductionandGeneralRemarks118
2.TidalChartsObtainedbyEmpiricalMethods124
3.MathematicalInvestigationsforOceansEncirclingtheEarth129
4.MathematicalInvestigationsforOceansBoundedbyMeridians133
5.MathematicalMethodsAppliedtoActualOceans140
6.FutureResearch147
ListofSymbols149
References150

UltravioletAbsorptionProcessintheUpperAtmosphere

K.Watanabe

1.Introduction154
2.Density,Temperature,andCompositionoftheUpperAtmosphere160
3.SolarUltravioletandX-Rays169
4.AbsorptionCross-SectionsofAtmosphericGases173
5.SomeAtmosphericAbsorptionProcesses202
Acknowledgments209
ListofSymbols210
References210

ThePhysicsofCloudModification

JamesE.McDonald

1.Introduction223
2.CloudsandtheAtmosphericWaterVaporCycle225
3.PresentStatusofCloudandPrecipitationPhysics234
4.RecentDevelopmentsinCloud-ModificationTechniques263
5.TheEvaluationofModificationExperiments290
6.ConcludingRemarks297
Acknowledgment298
References298

AuthoeIndex305

SubjectIndex314

CumulativeTitleIndex,VolumesI-IV320

CumulativeSubjectIndex,VolumesI-IV321



FROMPOLARYEARSTOIGY

N.C.Gerson

Secretary,U.S.NationalCommitteefortheIGY*

Page
1.History2

1.1.Introduction2
1.2.KarlWeyprecht2
1.3.GermanCommissiononArcticExploration4
1.4.ObjectivesoftheInternationalPolarConference5

1.4.1.RecommendationsoftheHamburgConference5
2.TheFirstInternationalPolarYear10

2.1.Observations10
2.2.Stations10
2.3.Results12

3.TheSecondInternationalPolarYear14
3.1.Background14
3.2.TheInternationalPolarCommission16
3.3.ScopeoftheSPY19
3.4.TheScientificProgram22
3.5.Results23

4.TheInternationalGeophysicalYear24
4.1.Introduction24
4.2.Objectives26
4.3.GeneralProgramImplementation28
4.4.ScientificProgram33

4.4.1.AuroraandAirglow33
4.4.2.CosmicRays33
4.4.3.Geomagnetism34
4.4.4.Glaciology34
4.4.5.Gravity35
4.4.6.IonosphericPhysics35
4.4.7.LatitudeandLongitude36
4.4.8.Meteorology36
4.4.9.Oceanography36
4.4.10.Seismology36
4.4.11.SolarActivity37
4.4.12.WorldDaysandCommunication37

4.5.WorldDataCenters37
4.6.PreliminaryResults38

5.TheInternationalYearsinRetrospect43
5.1.General43
5.2.Deficiencies:45

6.FutureoftheInternationalYears47
Bibliography49

*NowConsultant,LincolnLaboratories,MIT.





MICROSEISMS

B.Gutenberg

ProfessorofGeophysics,CaliforniaInstituteofTechnology,Pasadena,California

Page
1.Introduction54

1.1.DefinitionofMicroseisms;Nomenclature54

1.2.HistoricalRemarks55

1.3.ClassificationofMicroseisms55

1.4.UnitsandSymbols55

2.InstrumentsfortheInvestigationofMicroseisms56

2.1.Seismographs56

2.2.UseofTripartiteInstruments56

2.3.VectorialRecorders58

2.4.ObservationofSeaWaves59

3.MicroseismsProducedbyArtificialCauses59

3.1."Noise"inSeismicExploration59

3.2.MicroseismsfromTrafficandIndustry59

3.3.MicroseismsProducedbyWaterFlowingoveraDam59

4.NaturalMicroseismswithPeriodsofLessThanTwoSeconds59

4.1.Short-PeriodMicroseismsConnectedwithMeteorologicalPhenomena....59

4.2.Short-PeriodMicroseismsProducedbyLocalSurf60

4.3.VolcanicTremors60

5.RegularMicroseismswithPeriodsofOnetoThreeSeconds60

5.1.MicroseismsRecordedintheEasternUnitedStates60

5.2.MicroseismswithPeriodsofAboutTwoSecondsRecordedinSouthern

California60

5.3.MicroseismswithPeriodsofOnetoThreeSecondsRecordedElsewhere...61

6.MicroseismswithPeriodsofAboutFourSeconds62

6.1.GeneralRemarks62

6.2.IrregularMicroseismswithPeriodsofAboutFourSecondsnearCoasts..62

6.3.MicroseismsProducedbyMonsoons63

7."The"RegularMicroseismswithPeriodsfromFourtoTenSeconds63

7.1.Appearance;Beats63

7.2.PeriodsandPeriod-AmplitudeRelation63

7.3.ChangeinPeriodwithIncreasingDistancefromtheSource63

7.4.DirectionofApproachofMicroseisms64

7.5.VelocityofMicroseisms65

7.6.PropagationacrossContinentsandalongOceanBottoms65

7.7."Barriers"toPropagationofMicroseisms.EffectsofGroundonAmpli-

tudes67

7.8.ChangeofAmplitudeswithDepth67

7.9.WaveTypes.RatioofVerticaltoHorizontalComponents68



54B.GUTENBERG

7.10.CyclicalVariations69

7.11.ObservedCorrelationbetweenMicroseismicActivityandMeteorologi-
calPhenomena71

7.11.1.CyclonesovertheOcean71
7.11.2.CyclonesoverContinents71

7.11.3.RegularMicroseismsandColdFronts71
7.11.4.StrongWindsBlowingagainstMountains72
7.11.5.EffectsofPressureChanges72

7.12.ObservedCorrelationbetweenOceanWavesandRegularMicroseisms..72
7.12.1.CorrelationbetweenAmplitudesofOceanWavesandThoseof

Microseisms72
7.12.2.RelationshipbetweenPeriodsofMieroseismsandofOcean

Waves74

7.13.SurfandRegularMicroseisms75
7.14.UseofMicroseismsinMeteorology76

8.MicroseismswithPeriodsofTenSecondstoSeveralMinutes76
8.1.MicroseismsfromSurf76
8.2.MicroseismsConnectedwithLocalWind76

8.3.MicroseismswithPeriodsofSeveralMinutes;Pulsations78
9.Theory78

9.1.Introduction78
9.1.1.TheProblems78

9.1.2.TypesofElasticWaves79
9.2.TransmissionofEnergyfromtheSurfacetotheBottomoftheOcean....80

9.3.WavesintheSystemOcean-Earth'sCrust81
9.4.WavesintheSystemAir-Earth'sCrust81
9.5.TheEnergyProblem81

9.6.ThePeriodProblem82
9.6.1.HypothesesAssumingThatthePeriodsAreCausedneartheSource83
9.6.2.ChangesinPeriodsduringthePropagationofMicroseismicWaves83
9.6.3.EffectsoftheGeologicalStructureneartheRecordingStationon

thePeriods83
9.6.4.RelationbetweentheModeoftheVibrationsandthePeriodsof

theMicroseisms83

ListofSymbols84
References85







THESIZEANDSHAPEOFTHEEARTH

R.A.Hirvonen

InstituteofTechnology,Helsinki,Finland,andTheOhioStateUniversity,Columbus,Ohio

Page

1.Introduction93

2.Triangulation94

2.1TheLay-Out94

2.2Base-LineMeasurement94

2.3MeasurementofAngles95

2.4TheComputationofTriangulations95

2.5TheIntercontinentalConnections97

3.AstronomicalCoordinates99

4.SpiritLeveling101

5.GravityMeasurements103

5.1NormalGravity103

5.2DeterminationoftheGeoid105

5.3NewIdeasIll

ListofSymbols112

References113





OCEANICTIDES

A.T.Doodson

LiverpoolObservatoryandTidalInstitute,Liverpool,England

Page
1.IntroductionandGeneralRemarks118

1.1.Introduction118
1.2.GeneralDeductions,TrueandFalse119
1.3.EffectsofNaturalorFreePeriods120

1.4.ForcesDuetotheEarth'sRotation122
1.5.AmphidromicSystems123

2.TidalChartsObtainedbyEmpiricalMethods124
2.1.ChartsbyWhewellandAiry124

2.2.ChartsbyHarris124
2.3.ChartsbyPrufer125
2.4.ChartsbySterneck125
2.5.ChartsbyDietrichandVillain125

2.6.IllustrationsforthePacificOcean125
2.7.DiscussionofchartsbyDietrichandVillainforthePacificOcean127
2.8.CommentsonIllustrationsofGeneralPrinciples128

3.MathematicalInvestigationsforOceansEncirclingtheEarth129
3.1.TheEquationsofMotion129

3.2.Laplace'sSolution130
3.3.Hough'sSolution132
3.4.Goldsbrough'sSolutionsforPolarandZonalOceans133

4.MathematicalInvestigationsforOceansBoundedbyMeridians133
4.1.OceansonaNonrotatingEarth133
4.2.Goldsbrough'sSolutionsforaNarrowOcean134
4.3.OceanBoundedbyaCompleteMeridian:ProudmanandDoodson135
4.4.Doodson'sSolutionsforNarrowOceans139

5.MathematicalMethodsAppliedtoActualOceans140

5.1.LimitationsofMethods140
5.2.Applicationof"NarrowSea"Methods141
5.3.ApplicationofKelvinandPoincareWaves142
5.4.Proudman'sTidalTheorem143

5.5.FiniteDifferenceMethods144
6.FutureResearch147

6.1.ImperfectCoastalData147
6.2.TheeffectsofCapes,Bays,andIslands147

6.3.TheUseofTidalCurrents148
6.4.TheEffectsofInternalTides148
6.5.TheEffectsofMutualGravitation148
6.6.TheEffectsofEarthTides148
6.7.GeneralConsiderations149



118A.T.DOODSON

ListofSymbols149

References150







ULTRAVIOLETABSORPTIONPROCESSESINTHE

UPPERATMOSPHERE

K.Watanabe

HawaiiInstituteofGeophysicsandDepartmentofPhysics,
UniversityofHawaii,Honolulu,Hawaii

Page
1.Introduction154

1.1.General154
1.2.AbsorptionProcesses155
1.3.SomeDefinitionsandEquations159
1.4.RateofAbsorption160

2.Density,Temperature,andCompositionoftheUpperAtmosphere160
2.1.General160
2.2.DataonDensityandTemperature161
2.3.Composition163
2.4.ModelAtmosphere166

3.SolarUltravioletandX-Rays169
3.1.ExtensionofSolarSpectrum169
3.2.IntensityMeasurements170
3.3.ObservedIntensitiesofSolarUltravioletandX-Rays170
3.4.TheoreticalEstimates173

4.AbsorptionCross-SectionsofAtmosphericGases173
4.1.ExperimentalMethod173
4.2.O2176

4.2.1.SpectralRegion1750to2000A177
4.2.2.SpectralRegion1250to1750A178
4.2.3.SpectralRegion1050to1250A178
4.2.4.SpectralRegionbelow1050A182

4.3.N2185
4.3.1.SpectralRegion1000to1450A185
4.3.2.SpectralRegion800to1000A189
4.3.3.SpectralRegionbelow800A190

4.4.NO190
4.5.O3195
4.6.WaterVapor196

4.6.1.SpectralRegion1450to1900A197
4.6.2.SpectralRegion1050to1450A197
4.6.3.SpectralRegionbelow1050A199

4.7.N20200
4.8.CO2200
4.9.OandNAtoms201



154K.WATANABE

4.10.OtherMinorConstituents201
4.10.1.CH4202
4.10.2.NH3202
4.10.3.CO202
4.10.4.H2andRareGases202
4.10.5.Na202

5.SomeAtmosphericAbsorptionProcesses202
5.1.General202
5.2.PenetrationofSolarUltravioletRadiation203
5.3.OzoneLayer204
5.4.O2DissociationLayer205
5.5.DLayer206
5.6.ELayer207
5.7.FLayers209

Acknowledgments209
ListofSymbols210
References210







THEPHYSICSOFCLOUDMODIFICATION

JamesE.McDonald

InstituteofAtmosphericPhysics,UniversityofArizona,Tucson,Arizona

Page
1.Introduction223

2.CloudsandtheAtmosphericWaterVaporCycle225
2.1.TerrestrialClouds225
2.2.ScaleConsiderations226

2.3.PrecipitationReleaseRatesandAtmosphericWaterVaporTurnover
Rates228

3.PresentStatusofCloudandPrecipitationPhysics234
3.1.HistoricalRemarks234
3.2.TheCondensationProcess235
3.3.ThePrecipitationProcess241

3.3.1.TheCentralProblemofPrecipitationTheory241
3.3.2.TheIce-CrystalProcess244
3.3.3.TheAccretionProcess253
3.3.4.Summary262

4.RecentDevelopmentsinCloud-ModificationTechniques263
4.1.General263
4.2.ArtificialNucleationoftheIce-CrystalProcess264

4.2.1.TheDry-IceSeedingTechnique264

4.2.2.TheSilverIodideSeedingTechnique267
4.3.ArtificialStimulationoftheAccretionProcess282

4.3.1.TheWater-SprayTechnique284
4.3.2.TheSalt-SeedingTechnique287

4.4.OtherTypesofCloud-ModificationTechniques289

5.TheEvaluationofModificationExperiments290
5.1.PhysicalEvaluation292
5.2.StatisticalEvaluation293

6.ConcludingRemarks297

Acknowledgment298
References298


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20

