MAJOR AXIS EARTH SCIENCE DEFINITION

MAJOR AXIS EARTH SCIENCE DEFINITION IS A FUNDAMENTAL CONCEPT IN UNDERSTANDING THE SHAPE AND STRUCTURE OF THE
EARTH. IN EARTH SCIENCE, THE MAJOR AXIS REFERS TO THE LONGEST DIAMETER OF AN ELLIPSE OR ELLIPSOID, WHICH IS CRUCIAL
WHEN DESCRIBING THE EARTH'S SHAPE AS AN OBLATE SPHEROID RATHER THAN A PERFECT SPHERE. THIS TERM IS WIDELY USED IN
GEODESY, ASTRONOMY, AND PLANETARY SCIENCE TO EXPLAIN HOW THE EARTH’S DIMENSIONS VARY DUE TO ITS ROTATION AND
GRAVITATIONAL FORCES. THE MAJOR AXIS HELPS SCIENTISTS MEASURE AND MODEL THE EARTH’S FORM, CONTRIBUTING TO
ACCURATE MAPPING, SATELLITE NAVIGATION, AND UNDERSTANDING GEOPHYSICAL PROCESSES. THIS ARTICLE WILL EXPLORE THE
MAJOR AXIS IN THE CONTEXT OF EARTH SCIENCE, ITS RELATIONSHIP WITH THE MINOR AXIS, THE EARTH’S ELLIPSOIDAL SHAPE,
AND APPLICATIONS IN GEODESY AND PLANETARY STUDIES. THE DISCUSSION WILL ALSO COVER HOW THIS CONCEPT INTEGRATES
WITH EARTH’S PHYSICAL PROPERTIES AND MEASUREMENT TECHNIQUES.

DEFINITION AND EXPLANATION OF MAJOR AXIS IN EARTH SCIENCE

THe EARTH'S SHAPE: OBLATE SPHEROID AND ELLIPSOID

® RELATIONSHIP BETWEEN MAJOR AND MINOR AXES
e APPLICATIONS OF THE MAJOR AXIS IN GEODESY

o MEASUREMENT TECHNIQUES OF EARTH'S AXES

IMPACT OF EARTH'S ROTATION ON THE MAJOR AXIS

DEFINITION AND EXPLANATION OF MAJOR AXIS IN EARTH SCIENCE

THE MAJOR AXIS EARTH SCIENCE DEFINITION REFERS TO THE LONGEST DIAMETER THAT PASSES THROUGH THE CENTER OF AN
ELLIPSE OR AN ELLIPSOID, WHICH ARE GEOMETRIC SHAPES COMMONLY USED TO APPROXIMATE THE EARTH’S FORM. UNLIKE A
PERFECT SPHERE, THE EARTH IS SLIGHTLY FLATTENED AT THE POLES AND BULGED AT THE EQUATOR DUE TO ITS ROTATION. THIS
SHAPE IS MORE ACCURATELY DESCRIBED AS AN OBLATE SPHEROID OR ELLIPSOID, WHERE THE MAJOR AXIS CORRESPONDS TO THE
EQUATORIAL DIAMETER, THE WIDEST PART OF THE EARTH. THE MAJOR AXIS SERVES AS A KEY REFERENCE IN GEODETIC
MEASUREMENTS AND MODELING, HELPING SCIENTISTS UNDERSTAND VARIATIONS IN EARTH’'S RADIUS AND SURFACE CURVATURE.

THe EARTH'S SHAPE: OBLATE SPHEROID AND ELLIPSOID

THE EARTH IS NOT A PERFECT SPHERE BUT AN OBLATE SPHEROID, MEANING IT IS SLIGHTLY FLATTENED ALONG ITS POLAR AXIS
AND EXPANDED ALONG ITS EQUATORIAL AXIS. THIS CHARACTERISTIC SHAPE IS A RESULT OF THE PLANET'S ROTATION, WHICH
CAUSES CENTRIFUGAL FORCE TO PUSH MASS OUTWARD AT THE EQUATOR. THE TERMS ELLIPSOID AND OBLATE SPHEROID ARE

OFTEN USED INTERCHANGEABLY WHEN DESCRIBING THE EARTH'S SHAPE IN SCIENTIFIC CONTEXTS.

OBLATE SPHEROID CHARACTERISTICS

AN OBLATE SPHEROID HAS TWO PRINCIPAL AXES: THE MAJOR AXIS AND THE MINOR AXIS. THE MAJOR AXIS IS THE EQUATORIAL
DIAMETER, WHILE THE MINOR AXIS IS THE POLAR DIAMETER. THE DIFFERENCE BETWEEN THESE TWO AXES IS SMALL BUT
SIGNIFICANT ENOUGH TO AFFECT GLOBAL MEASUREMENTS AND CALCULATIONS RELATED TO EARTH'S GRAVITY, SATELLITE
ORBITS, AND GEOPHYSICAL STUDIES.



ELLIPSOID AS A MATHEMATICAL MODEL

IN GEODESY, THE EARTH IS OFTEN MODELED AS A REFERENCE ELLIPSOID, WHICH SIMPLIFIES CALCULATIONS BY USING THE MAJOR
AND MINOR AXES TO APPROXIMATE THE PLANET’S SURFACE. THIS MODEL AIDS IN MAPPING, NAVIGATION, AND UNDERSTANDING

EARTH’S GRAVITATIONAL FIELD. THE MAJOR AXIS IN THIS CONTEXT IS CRITICAL FOR DEFINING THE ELLIPSOID’S DIMENSIONS AND
SHAPE PARAMETERS.

RELATIONSHIP BETWEEN MAJOR AND MINOR AXES

THE MAJOR AND MINOR AXES DEFINE THE SHAPE AND DIMENSIONS OF AN ELLIPSE OR ELLIPSOID, WITH THE MAJOR AXIS BEING THE
LONGEST DIAMETER AND THE MINOR AXIS THE SHORTEST. IN EARTH SCIENCE, THESE AXES PROVIDE VITAL INFORMATION ABOUT
THE EARTH’S GEOMETRY AND PHYSICAL PROPERTIES.

MaJor Axis: EQUATORIAL DIAMETER

THE MAJOR AXIS CORRESPONDS TO THE EQUATORIAL DIAMETER OF THE EARTH/ MEASURING APPROXIMATELY 12,756
KILOMETERS (7,92() MILES). THIS AXIS REPRESENTS THE WIDEST HORIZONTAL DISTANCE THROUGH THE EARTH’S CENTER AND IS
USED AS A BASELINE IN EARTH MEASUREMENTS.

MiNor AxiIs: POLAR DIAMETER

THE MINOR AXIS CORRESPONDS TO THE POLAR DIAMETER, MEASURING ROUGHLY 12,7 14 kiLoMeTERS (7,900 MILES). THIS
AXIS IS SHORTER DUE TO THE FLATTENING EFFECT CAUSED BY EARTH'S ROTATION, MAKING THE PLANET SLIGHTLY OBLATE.

FLATTENING AND ECCENTRICITY

THE DIFFERENCE BETWEEN THE MAJOR AND MINOR AXES LEADS TO A PARAMETER CALLED FLATTENING, WHICH QUANTIFIES THE
DEGREE OF COMPRESSION ALONG THE POLAR AXIS. ECCENTRICITY IS ANOTHER RELATED MEASURE DESCRIBING THE DEVIATION
FROM A PERFECT SPHERE, BOTH OF WHICH DEPEND DIRECTLY ON THE LENGTHS OF THE MAJOR AND MINOR AXES.

APPLICATIONS OF THE MAJOR AXIS IN GEODESY

GEODESY, THE SCIENCE OF MEASURING AND UNDERSTANDING EARTH'S GEOMETRIC SHAPE, ORIENTATION IN SPACE, AND GRAVITY
FIELD, RELIES HEAVILY ON THE CONCEPT OF THE MAJOR AXIS. ACCURATE KNOWLEDGE OF THE MAJOR AXIS IS ESSENTIAL FOR
MULTIPLE GEODETIC APPLICATIONS.

MAPPING AND CARTOGRAPHY

THE MAJOR AXIS HELPS DEFINE THE EARTH’S ELLIPSOID MODEL USED IN MAPPING AND CARTOGRAPHY. BY KNOWING THE MAJOR
AXIS LENGTH, CARTOGRAPHERS CREATE ACCURATE MAPS THAT REFLECT THE EARTH’S TRUE SHAPE, IMPROVING NAVIGATION AND
GEOGRAPHIC INFORMATION sYsSTEMS (GIS).

SATELLITE NAVIGATION SYSTEMS

GLOBAL POSITIONING SYSTEM (GPS) AND OTHER SATELLITE-BASED NAVIGATION SYSTEMS DEPEND ON PRECISE EARTH MODELS.
THE MAJOR AXIS LENGTH IS A CRITICAL PARAMETER IN THESE MODELS, ENABLING SATELLITES TO CALCULATE POSITIONS
ACCURATELY BY REFERENCING EARTH'S ELLIPSOIDAL SHAPE.



GeopPHYsICAL AND CLIMATE STUDIES

UNDERSTANDING THE EARTH'S SHAPE THROUGH ITS MAJOR AXIS ALLOWS SCIENTISTS TO STUDY TECTONIC PLATE MOVEMENTS,
SEA-LEVEL CHANGES, AND CLIMATE-RELATED PHENOMENA. V ARIATIONS IN EARTH'S DIMENSIONS AND SHAPE CAN INDICATE
UNDERLYING GEOPHYSICAL PROCESSES.

MEASUREMENT TECHNIQUES OF EARTH'S AXES

MEASURING THE EARTH’S MAJOR AXIS AND OTHER DIMENSIONS INVOLVES ADVANCED TECHNIQUES FROM SATELLITE
OBSERVATIONS TO GROUND-BASED MEASUREMENTS, ENSURING PRECISION AND ACCURACY IN EARTH SCIENCE.

SATELLITE GEODESY

SATELLITES EQUIPPED WITH RADAR ALTIMETERS AND LASER RANGING INSTRUMENTS PROVIDE HIGHLY ACCURATE MEASUREMENTS
OF THE EARTH’S DIMENSIONS. SATELLITE GEODESY USES THE MAJOR AXIS AS A REFERENCE FOR DETERMINING EARTH’S SHAPE AND
DETECTING CHANGES OVER TIME.

GLoBAL NAVIGATION SATELLITE SysTems (GNSS)

GNSS DATA CONTRIBUTE TO REFINING THE EARTH’S ELLIPSOIDAL PARAMETERS, INCLUDING THE LENGTH OF THE MAJOR AXIS, BY
TRIANGULATING POSITIONS FROM MULTIPLE SATELLITE SIGNALS AROUND THE GLOBE.

GROUND-BASED SURVEYS

TRADITIONAL GEODETIC SURVEYS COMPLEMENT SATELLITE DATA BY PROVIDING LOCALIZED MEASUREMENTS OF EARTH'S
CURVATURE AND DIMENSIONS. THESE SURVEYS VERIFY AND CALIBRATE SATELLITE-DERIVED PARAMETERS LIKE THE MAJOR AXIS
LENGTH.

IMPACT OF EARTH'S ROTATION ON THE MAJOR AXIS

EARTH’S ROTATION PLAYS A SIGNIFICANT ROLE IN SHAPING THE PLANET AND DEFINING ITS MAJOR AXIS. THE CENTRIFUGAL FORCE
GENERATED BY ROTATION CAUSES THE EQUATORIAL BULGE, DIRECTLY INFLUENCING THE LENGTH OF THE MAJOR AXIS.

EQUATORIAL BULGE FORMATION

THE SPINNING MOTION OF THE EARTH CAUSES MASS TO REDISTRIBUTE, PUSHING MATERIAL OUTWARD AT THE EQUATOR. THiS
RESULTS IN THE EQUATORIAL DIAMETER (MAJOR AXIS) BEING LARGER THAN THE POLAR DIAMETER, A KEY FACTOR IN EARTH'S
OBLATE SHAPE.

V ARIATIONS IN THE MAJOR AXIS OvVer TIME

ALTHOUGH RELATIVELY STABLE, THE MAJOR AXIS CAN EXPERIENCE MINOR CHANGES DUE TO TECTONIC ACTIVITY, GLACIAL
REBOUND, AND OTHER GEOLOGICAL PROCESSES. MONITORING THESE VARIATIONS HELPS SCIENTISTS UNDERSTAND EARTH'S
DYNAMIC BEHAVIOR.



INFLUENCE ON SATELLITE ORBITS AND EARTH’S GRAVITY FIELD

THE SHAPE DEFINED BY THE MAJOR AXIS AFFECTS THE EARTH’S GRAVITY FIELD, WHICH IN TURN INFLUENCES SATELLITE
TRAJECTORIES AND ORBITAL DYNAMICS. ACCURATE KNOWLEDGE OF THE MAJOR AXIS ENSURES PRECISE SATELLITE POSITIONING
AND STABLE ORBITS.

® MAJOR AXIS: LONGEST DIAMETER THROUGH EARTH'S CENTER

o EARTH'S SHAPE: OBLATE SPHEROID DUE TO ROTATION

* MAJOR AXIS CORRESPONDS TO EQUATORIAL DIAMETER (~12,756 kM)
® MINOR AXIS CORRESPONDS TO POLAR DIAMETER (~12,7 14 kM)

o FLATTENING AND ECCENTRICITY DESCRIBE DEVIATION FROM A SPHERE

® ESSENTIAL FOR GEODESY, MAPPING, SATELLITE NAVIGATION

® MEASURED USING SATELLITE GEODESY, GNSS, AND GROUND SURVEYS

e EARTH’S ROTATION CAUSES EQUATORIAL BULGE IMPACTING MAJOR AXIS

FREQUENTLY AskeD QUESTIONS

WHAT IS THE MAJOR AXIS IN EARTH SCIENCE?

IN EARTH SCIENCE, THE MAJOR AXIS REFERS TO THE LONGEST DIAMETER OF AN ELLIPSE OR AN ELLIPTICAL ORBIT, SUCH AS THE
ORBIT OF EARTH AROUND THE SUN.

How IS THE MAJOR AXIS RELATED TO EARTH'S ORBIT?

EARTH'S ORBIT AROUND THE SUN IS ELLIPTICAL, AND THE MAJOR AXIS IS THE LONGEST LINE THAT PASSES THROUGH THE CENTER
OF THIS ELLIPSE, CONNECTING THE TWO FARTHEST POINTS ON THE ORBIT.

WHY IS THE MAJOR AXIS IMPORTANT IN UNDERSTANDING EARTH'S CLIMATE?

THE LENGTH OF THE MAJOR AXIS CORRESPONDS TO THE AVERAGE DISTANCE BETWEEN THE EARTH AND THE SUN, AFFECTING THE
AMOUNT OF SOLAR ENERGY EARTH RECEIVES AND THUS INFLUENCING CLIMATE PATTERNS.

\WHAT IS THE DIFFERENCE BETWEEN THE MAJOR AXIS AND MINOR AXIS?

THE MAJOR AXIS IS THE LONGEST DIAMETER OF AN ELLIPSE, WHILE THE MINOR AXIS IS THE SHORTEST DIAMETER PERPENDICULAR
TO THE MAJOR AXIS.

How IS THE MAJOR AXIS MEASURED IN EARTH'S ORBIT?

THE MAJOR AXIS IS MEASURED AS THE DISTANCE BETWEEN THE TWO FOCI OF THE ELLIPTICAL ORBIT, WHICH INCLUDES THE SUN
AT ONE FOCUS AND THE FARTHEST POINT ON THE ORBIT.



DOES THE LENGTH OF EARTH'S MAJOR AXIS CHANGE OVER TIME?

YES, DUE TO GRAVITATIONAL INTERACTIONS WITH OTHER CELESTIAL BODIES, EARTH'S ORBIT AND ITS MAJOR AXIS LENGTH
EXPERIENCE SLIGHT VARIATIONS OVER LONG PERIODS.

How DOES THE MAJOR AXIS RELATE TO PERIHELION AND APHELION?

THE PERIHELION AND APHELION ARE THE CLOSEST AND FARTHEST POINTS OF EARTH’S ORBIT FROM THE SUN, RESPECTIVELY,
LOCATED AT THE ENDS OF THE MAJOR AXIS.

CAN THE CONCEPT OF THE MAJOR AXIS BE APPLIED TO OTHER PLANETARY ORBITS?

YES, THE MAJOR AXIS IS A GENERAL CONCEPT USED TO DESCRIBE THE LONGEST DIAMETER OF ANY ELLIPTICAL ORBIT, INCLUDING
THOSE OF OTHER PLANETS AND CELESTIAL BODIES.

ADDITIONAL RESOURCES

1. UNDERSTANDING EARTH'S Major AxiS: A GEOPHYSICAL PERSPECTIVE

THIS BOOK EXPLORES THE CONCEPT OF EARTH'S MAJOR AXIS IN THE CONTEXT OF GEOPHYSICS AND PLANETARY SCIENCE. | T
EXPLAINS HOW THE MAJOR AXIS DEFINES EARTH'S SHAPE AND ROTATIONAL DYNAMICS, PROVIDING INSIGHTS INTO THE
ELLIPSOIDAL MODEL OF OUR PLANET. READERS WILL GAIN A CLEAR UNDERSTANDING OF ITS ROLE IN SATELLITE NAVIGATION AND
EARTH OBSERVATION SYSTEMS.

2. THE SHAPE OF EARTH: MAJOR AND MINOR AXES EXPLAINED

FOCUSING ON EARTH'S GEOMETRIC PROPERTIES, THIS BOOK DELVES INTO THE DEFINITIONS OF THE MAJOR AND MINOR AXES AS
THEY RELATE TO EARTH'S ELLIPSOID SHAPE. |T COVERS THE IMPLICATIONS OF THESE AXES FOR GEODESY, MAPPING, AND CLIMATE
STUDIES. THE TEXT IS ACCESSIBLE FOR BOTH STUDENTS AND PROFESSIONALS INTERESTED IN EARTH SCIENCE FUNDAMENTALS.

3. EARTH SCIENCE FUNDAMENTALS: THE ROLE OF THE MAJOR AXIS

THIS INTRODUCTORY TEXTBOOK PROVIDES A COMPREHENSIVE OVERVIEW OF EARTH'S STRUCTURE, EMPHASIZING THE
SIGNIFICANCE OF THE MAJOR AXIS IN DEFINING THE PLANET'S DIMENSIONS. |T INTEGRATES CONCEPTS FROM PHYSICS AND GEOLOGY
TO EXPLAIN EARTH'S ROTATION AND ITS EFFECTS ON NATURAL PHENOMENA. THE BOOK IS IDEAL FOR COLLEGE-LEVEL EARTH
SCIENCE COURSES.

4. GEODESY AND EARTH'S Major AXis: MEASURING OUR PLANET

A DETAILED EXAMINATION OF GEODESY, THIS BOOK HIGHLIGHTS THE IMPORTANCE OF EARTH'S MAJOR AXIS IN PRECISE
MEASUREMENT AND MAPPING TECHNIQUES. |T DISCUSSES HISTORICAL AND MODERN METHODS USED TO DETERMINE EARTH'S SIZE
AND SHAPE, INCLUDING SATELLITE GEODESY. THE BOOK ALSO ADDRESSES CHALLENGES IN MODELING EARTH'S SURFACE
ACCURATELY.

5. PLANETARY SCIENCE AND EARTH'S ELLIPTICAL SHAPE

THIS WORK SITUATES EARTH'S MAJOR AXIS WITHIN THE BROADER STUDY OF PLANETARY SHAPES AND ROTATIONS. |T
COMPARES EARTH WITH OTHER PLANETS, EXPLAINING HOW MAJOR AXES VARY AND INFLUENCE PLANETARY DYNAMICS. READERS
INTERESTED IN ASTRONOMY AND EARTH SCIENCE WILL FIND VALUABLE CROSS-DISCIPLINARY INSIGHTS.

6. EARTH'S ROTATION AND THE SIGNIFICANCE OF THE MaJoR AXIS

FOCUSING ON EARTH'S ROTATION, THIS BOOK EXPLAINS HOW THE MAJOR AXIS RELATES TO THE PLANET'S SPINNING MOTION AND
THE RESULTING EQUATORIAL BULGE. |T COVERS THE IMPACT ON DAY LENGTH, CLIMATE PATTERNS, AND SATELLITE ORBITS. THE
TEXT IS ENRICHED WITH DIAGRAMS AND CASE STUDIES FOR ENHANCED UNDERSTANDING.

7. SATELLITE NAVIGATION AND EARTH'S Major AXis

THIS TECHNICAL BOOK EXPLORES HOW KNOWLEDGE OF EARTH'S MAJOR AXIS IS CRITICAL FOR GLOBAL POSITIONING SYSTEMS
(GPS) AND SATELLITE NAVIGATION. [T DETAILS THE MATHEMATICAL MODELS THAT INCORPORATE EARTH'S ELLIPSOIDAL SHAPE
TO IMPROVE LOCATION ACCURACY. PROFESSIONALS IN GEOSPATIAL SCIENCES WILL FIND THIS RESOURCE PARTICULARLY USEFUL.

8. ELLIPSOID MODELS IN EARTH SCIENCE: DEFINING THE MAJOR AXIS
THIS BOOK PRESENTS VARIOUS ELLIPSOID MODELS USED TO APPROXIMATE EARTH'S SHAPE, FOCUSING ON THE CALCULATION



AND SIGNIFICANCE OF THE MAJOR AXIS. |T EXPLAINS HOW THESE MODELS AID IN CARTOGRAPHY, SURVEYING, AND EARTH
OBSERVATION. THE CONTENT BALANCES THEORETICAL CONCEPTS WITH PRACTICAL APPLICATIONS.

9. CLIMATE SCIENCE AND EARTH'S GEOMETRY: THE INFLUENCE OF THE MAJOR AXIS

EXAMINING THE LINK BETWEEN EARTH'S SHAPE AND CLIMATE, THIS BOOK DISCUSSES HOW THE MAJOR AXIS AFFECTS SOLAR
RADIATION DISTRIBUTION AND ATMOSPHERIC CIRCULATION. |T CONNECTS GEOPHYSICAL PARAMETERS WITH CLIMATE MODELING
EFFORTS, HIGHLIGHTING THE IMPORTANCE OF ACCURATE EARTH GEOMETRY IN ENVIRONMENTAL SCIENCE. THE BOOK IS SUITABLE
FOR ADVANCED STUDENTS AND RESEARCHERS.
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