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The course information as follows may be subject to change, either during the session because of unforeseen circumstances,
or following review of the course at the end of the session. Queries about the course should be directed to the course instructor.
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This course introduces the theory of the shape and gravity field of the Earth. The main contents include: development
history of gravity and the soild tides; basic knowledge of potential; the calculation of normal gravity; the theory and
methods to derive the shape and gravity of the Earth based on the Stokes and Molodensky theory; and the theory of solid
tide. After studying this course, it helps students understand the theory and technology of gravity and solid tide
comprehensively and systematically.
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Upon completing the course, students will master the following knowledge:

The basic theory of potential;

The definition of normal gravity;

The theory, method and applications of calculating the Earth’s shape using Stokes theory;
The theory and algorithms of calculating the Earth’s gravity field using the Moledensky theory;

The application of gravity in the field of Geosciences and military.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if this is a team
teaching or module course.)
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Chapter 1: Introduction (2 hours)
Introduce the basic concepts, development, research contents and applications of gravity and solid tide. The relation of
this course and other courses about Geophysics, Geodynamics, etc.

Chapter 2: the theory of gravimetry (5 hours)
The definition of gravity and gravimetry, different methods to measure absolute and relative gravity, the introduction of
instruments to measure gravity.

Chapter 3: the potential theory (10 hours)
The gravitational force and Potential of a solid body, Harmonic functions, Laplace’s equation in spherical coordinates,
Spherical harmonics, boundary-value problems

Chapter 4: Normal gravity (8 hours)
The definition of normal gravity, the potential of the earth in terms of spherical harmonics, the Laplace and Stokes
methods to derive normal gravity

Chapter 5: the theory to calculate the Earth’s shape using Stokes theory (10 hours)
The definition of Geoid, the disturb potential, the basic partial equation of gravimetry, the solution of disturb potential,
gravimetric deflection of the vertical, gravity reduction and gravity anomaly.

Chapter 6: the theory to calculate the Earth’s shape using Moledensky theory and gravity measurement
experiment (5 hours, Including 3 lab credits)

Height system, gravity anomaly and quasi-geoid, boundary problems of Molodensky and the solution, experiment of
relative gravimetry

Chapter 7: application of gravity field (5 hours)
The application of gravity in Surveying and Mapping, Geoscience and military.

Chapter 8: solid Earth tide (3 hours)
The basic theory of solid Earth tide and calculation.
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1. Hofmann-Wellenhof, Bernhard, Moritz, Helmut, Physical Geodesy, springer, 1967
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