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Physical figure of the Earth
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Mean Sea Level 1s a surface of constant
gravitational potential called the Geoid

L2 ol =bu Sea surfface

' Earth surface
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As ¢ 5Geoid

Since the Geoid varies due to local anomalies, we must approximate it with a spheroid
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Geodetic Networks
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Levelling Networks
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Equipotential Surfaces (Geoid)
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Some Geometric Relations of Ellipsoid
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TABLE 7.2
Blaxial (geocentric) ellipsoids

a

Solution (km) f Remarks o Uz

Eratostaenes 5950 o Sphere assunied

[SOITWARZ, 1975]

French experiment 6376.568 3103 Basis for the def-

BOHM, 1972] inition of a metre

1924 International 6378.388 297.0

[HAYFORD, 1909]

1967 International 6378.160 298247  Also used by other

[HAG, 1971] international scientific
bodies

Smithsonian 6378.140 208.256

[GAPOSHKIN, 1973]
U.S. Department of Defense  6378.135 208.26
[Sappelin, 1974]



Fii. 7.16. Geocentne and geodetic ellipsoids

V.t e






Some reference ellipsoids

Ellipse . Semi-Major Axis |  1/Flattening
: (meters) :

Airy 1830 - 6377563.396 + 299.3249646
Bessel 1841 : 6377397.155 : 299.1528128
Clarke 1866 - 6378206 .4 : 294.9786982
Clarke 1880 - 6378249.145 : 293.465
Everest 1830 - 6377276.345 : 300.8017
Fischer 1960 (Mercury) : 6378166.0 : 298.3
Fischer 1968 : 6378150.0 12983
G R S 1967 : 6378160.0 . 298.247167427
GRS 1975 : 6378140.0 : 298.257
G R S 1980 - 6378137.0 : 298.257222101
Hough 1956 : 6378270.0 £ 297.0
International - 6378388.0 £ 297.0
Krassovsky 1940 - 6378245.0 £ 298.3
South American 1969 : 6378160.0 - 298.25
WGS 60 - 6378165.0 £ 298.3
WGS 66 - 6378145.0 : 298.25
WGS 72 - 6378135.0 : 298.26
WGS 84 - 6378137.0 - 298.257223563
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Ellipsoid Semiaxis a (m) Semiaxis b (m) Flattening f
Clarke, 1866 6,378,206.4* 6,356,583.8* 1/294.978698214
GRS80 6,378,137.0" 6,356,752.3 1/298.257222101*
WGS84 6,378,137.0° 6,356,752.3 1/298.257223563"
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7 Ground surface

Axis of rotation of ellipsoid
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equipotential
surface
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