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1 Earth shape
Maps are just a model of the world, or a small part of it (Clynch 2002). A model of the
earth is needed to convert measurements made on the curved earth to maps or
databases. Each model has advantages and disadvantages. Each is usually in error at
some level of accuracy. Some of these error are due to the nature of the model, not
the measurements used to make the model.
Three are three common models of the earth,
- The spherical(or globe) model,
- The ellipsoidalmodel, and
- The real earth model.
The spherical model is the form encountered in elementary discussions. It is quite
good for some approximations. The world is approximately a sphere. The sphere is
the shape that minimizes the potential energy of the gravitational attraction of all the
little mass elements for each other. The direction of gravity is toward the center of
the earth. This is how we define down. It is the direction that a string takes when a
weight is at one end - that is a plumb bob. A spirit level will define the horizontal
which is perpendicular to up-down.
The ellipsoidal model is a better representation of the earth because the earth
rotates. This generates other forces on the mass elements and distorts the shape.
The minimum energy form is now an ellipse rotated about the polar axis. This is called
an ellipsoid. (It is called a spheroid in some books.) The equatorial radius is longer
than the polar axis by about 23 km. The direction of gravity does not point to the
center of the earth. We still call the direction of a plumb bob down and use it to define
coordinates. In the ellipsoidal model the direction of down can be shown to always be
perpendicular to the ellipsoid. Thus the ellipsoid must be a surface of constant gravity
potential. Fluids don't flow along it due to gravity. Gravity only pulls perpendicular to
the ellipsoid. In the real world this will be slightly incorrect.
The real world is not homogeneous. There are mass variations such as oceans and
mountains. There are also in homogeneities under the surface. These cause not only
the mountains but also variations in the gravity field. Thus is the measured down
direction is changed. The differences between the ellipsoidal down and the true down
are very small. However they change the fundamental surface we use for height
measurements. For practical reasons heights are measured from a bumpy surface
everywhere perpendicular to the real down. There are many of these. We call the
one that represents mean sea level in the open ocean the geoid. This is a surface of
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constant gravity potential - a level surface. Down is always perpendicular to the local
level surface.

2 Positioning
What does it means to determine our "position" on the Earth? (Space Geodesy group)
The usual method is to refer to a terrestrial position (i.e., position on the Earth) by its
latitude and longitude. Therefore, most GPS receivers will displaying their current
latitude and longitude. The usual format for displaying this information is in degrees
and minutes. There are 360 degrees in a complete circle, and 60 minutes in one
degree. The familiar symbol for "degree" is °. The symbol for minute is ‘. The minutes
are usually displayed as a decimal number, like 36.2536’. Both latitude and longitude
are angles, and they therefore have to be measured in reference to a well defined 0°
line.
Latitude: North vs. South Hemispheres
The latitude is measured relative to the equator. The equator is latitude 0°, and is
neither in the Northern or Southern Hemisphere. If a location is in the Northern
Hemisphere, the latitude will be followed or preceded by the letter N. If a location is
in the Southern Hemisphere, the latitude will be followed or preceded by the letter S.
Sometimes no letter is given, and the latitudes in the Southern Hemisphere will be
expressed as a negative number.
Longitude: Measured East vs. Measured West
By historical convention, longitude is measured relative to the "Greenwich" or "Prime"
Meridian. ("Meridian" means "line of longitude.") Unlike latitude, we do not express
the hemisphere (east or west) of the longitude, but rather the direction towards which
the angle of longitude is measured from the Prime Meridian. If we measure an angle
east of the Prime Meridian, we write the letter E preceding or following the longitude.
If we measure an angle west of the Prime Meridian, we write the letter W preceding
or following the longitude. Given the longitude measured one way, we can calculate
the longitude measured the other way using the formulas: W = 360 - E and E = 360 W.
Sometimes, negative values are used to express longitudes measured west. Thus, the
following longitude values are all equivalent: W 90°; E 270°; and -90°.
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3 Geodesy
Geodesy is the science of accurately measuring and understanding three fundamental
properties of the Earth: its geometric shape, its gravity field, and its orientation in
space, as well as the changes of these properties with time.
Geodesy supports critical applications across different sectors, provides significant
benefits to the nation, and contributes to various coordinated federal activities.
Many sectors rely on accurate geodetic control. These include, but are not limited to,
the following:
- Floodplain Mapping relies on accurate heights and supports FEMA, insurance
companies, local officials and homeowners.
- Boundary Determination relies on accurate positioning and supports land surveyors
as well as GIS analysts and property owners.
- Construction (e.g. roads, dams, airports and ports) relies on accurate positioning too,
and supports engineers, pilots, and more.
- Physical sciences rely on accurate geospatial information, whether studying plate
tectonics, hydrology, or more.
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4 Positioning services of your area
To read more information about the advances and possibilities offered by the
geodesy, take a look into this website: https://www.iag-aig.org/services
Exercice
Answer the following questions about the Real time positioning:
- What is EUREF? What it offers?

- What should you do to get the data from any EUREF station? Explain it breafly
-There are more global services like EUREF?
- Can you find the same service in your country?
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