
Geodesy Homework #1: Armand J. Rodrigues

1. Define geodesy as a science and describe concisely the three pillars of modern geodesy.

Geodesy is a discipline which deals with the measurement and representation of the earth and other celestial bodies. The three pillars of geodesy are geometric shape, gravitational field, and rotation.     5
2. What is a geodetic "reference system" and what a "reference frame"? 

A Geodetic reference system is a ser of prescriptions and conventions together with the modeling required to define at any time a triad of axes. A geodetic reference frame is a practical realization with given fiducial directions agreeing with the concepts introduced in a reference system.             5
3. What are the two fundamental global geodetic reference systems and what physical quantity links these two systems together? What are the two conventional systems accepted by IAG and IAU, and what are the corresponding most accurate reference frames? What organization maintains the systems and frames, and where are the conventions published? 

The international celestial reference system and the international terrestrial reference system are the two fundamental reference systems and they are linked by earths rotation. These reference systems are realized through the international  celestial reference frame and the international terrestrial reference frame respectively. The IERS maintains the systems and frames and they are published through EOP.      4 (The fundamental systems are an inertial system fixed to the inert space, and a Earth-fixed system. ICRF and ITRF are the corresponding conventional systems.) 
4. For the International Terrestrial Reference Frame (ITRF): 

How is the ITRF given and published? 

How do reference coordinates for ITRF reference points change over time? 

What is the general mathematical relationship between two versions of the ITRF? 

How can the coordinates of a point in the two systems be compared? 

The ITRF is given as a map of all the points maintained by the IERS and their horizontal and vertical velocity vectors.  The ITRF is published by the GGOS.  

Since the earth is a dynamic system the points used to produce the ITRS and the realize the ITRF are constantly moving through space as a function of time. As the Earth rotates these point shift in the reference frame. 

 The general mathematical relationship between the two versions of the ITRF is the Helmert Transformation.         6 (ITRF is published as a list of coordinates and constant velocities for the ~400 reference points with these coordinates having an accuracy on the 1 cm level. A map is just a visualization of the very approximate point locations. In ITRF, The coordinates of the reference points change linearly with time, i.e. with constant velocity.)  
5.What are the mathematical shapes of the solid Earth that are related to the main phases in the development of geodesy since its beginning and what are the main parameters of these shapes that were the focus of research/observations in these phases? 

From 200 BC up to the 17th century geodesy used simple geometric form to try and determine the radius of the spherical earth. From the 17th to the 19th century Geometric form resulting from rotational dynamics was used to determine the oblateness of a rotational ellipsoid.  From the  19th to the 20th century the gravitational field in addition to a purely geometrical form was used to determine the geoid. Since the 20th century  Geodist have tried to envision a shape of the earth which is dynamic rather than static.  4.5 (The simple form used in the first phase was a sphere, and the radius was the key quantity.)
6.How is the geodetic reference ellipsoid for the Earth defined and what are the key parameters? 

The simple geometrical form approximating best the mean shape of the Earth is a rotational ellipsoid. Its parameters are equatorial radius, polar radius,  and inverse flattening.  5
7.What are the main Endogenic and Exogenic processes impacting the shape of the Earth from periods of sub-seconds to millions of years? 

Endogenic processes (starting with shortest period) include: Earthquakes,  Seismic free oscillations,  upper mantle magma movement, plate tectonics. 

Exogenic processes include: Surface loading due to mass relocation, Tides of the solid earth, And rotational perturbations due to interactions betweens the inner and outer core. 4 (Rotational perturbations caused by inner and outer core interactions and/or core-mantle interactions are endogenic.)
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