
The problem of spatial reference 

and scale

Nicola Ferrè



Element of geodesy

Spatial references, Coordinate systems, 

Projections, Datums, Ellipsoids

confusing?
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Element of geodesy - ellipsoid

Centrifugal force: the earth rotates 460 meters per second--or roughly 1600 Km/hour
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Take home message # 1

Geodesists have adopted an ellipsoid model to 

represent the earth.

datum



Take home message # 2

Different ellipsoid exist



Element of geodesy

Questions?



Datum and coordinate system

A datum defines the position of the 

spheroid relative to the center of the earth.

it provides a frame of reference for measuring 

locations on the surface of the earth



Datum and coordinate system

Coordinate system: 

system which uses 

coordinates to uniquely 

determine the position of 

the points on a manifold 

(Cartesian plane).

• System (Cartesian , cylindrical, spherical,..)

• Origin

• Measurement



Datum and coordinate system

A geographic coordinate system is a coordinate 

system used in geography that enables every location 

on Earth to be specified by a set of coordinate



Datum and coordinate system



Coordinate reference system

A coordinate system that has a reference to the 

Earth. Consists of a coordinate system and a datum



Coordinate reference system

Different Coordinate reference system exist.
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Take home message # 3

 CRS provides a framework for real-world 
location definition

 Coordinate values must always be expressed in 
terms of a CRS

 WGS84 is the commonest CRS
o coordinates are expressed in angles

o decimal degree suggested for representation



Coordinate reference system

Questions?
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Take home message # 4

 Projection is a method used to transform angles in 
linear measure (meters)

 Projection introduce a distortion in the position

 UTM is the commonest projected coordinate system
o uses x, y coordinates on 2D surface

o citation implies CRS+UTM

 Different CRS? GIS can transform data on the fly



Coordinate reference system - projection

Questions?
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Scale

what is the length of the coastline of Norway?
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Scale

what is the length of the coastline of Norway?

World map scale:  3,000 km
1:50,000 map: 

25,148 Km + 

58,133 Km around islands

Total = 83,281 Km
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Scale

Questions?


