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  )Reference Surfaces(  
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     )Spheroid.(  

The Earth is:
A Spheroid An Ellipsoid
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The Earth as an Ellipsoid
a = semi majoraxis
b= semi minor axis
f = ((a b)/a) = flattening
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Geoide

Mean Sea Level is a surface of constant 
gravitational potential called the Geoid

Earth surface

EllipsoidSea surface

Geoid
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Pole Line (axis of the world)

Spin of the Earth

Right hand rule

N

S
Earth Rotates from W to E 
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            )Prime meridian ( 
  .             . 

 



 

Parallel: east-west circle on 
the Earth’s surface, lying on a 
plane parallel to the equator

Meridian: north-south line on the 
Earth’s surface, connecting the 
poles

  

   
                .  

          .          
    .           .  
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The distance in degrees, 
north or south of the
- North Pole = 90o N
- Equator = 0o

- South Pole = 90o S
If you draw a line from the equator to 
the center of the Earth and then to 
where a person is standing, the angle 
between the two lines is the persons 
latitude.

 equator.

Latitude lines are also called PARALLELS because they run parallel to 
the equator.  
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L

Meridian 
of 

referenceL is the 
longitude 

of th 
points

LONGITUDE of a point: It is the 
angle between the plane of a 
particular meridian and the plane of 
another meridian taken as 
reference. 

Longitude L is measured in degrees, 
from 0º until 180º, either to the East (E) 
or to the West (W) from the meridian of 
reference.  
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Types of Coordinate Systems
(1) Geographic coordinates (( , z)

Elevation (z) defined using geoid, a surface of  constant 
gravitational potential

(2) Projected coordinates (x, y) on a local area of the earth’s 
surface

( ) (x, y)
Map Projection  
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- Geographic longitude
- Geographic latitude  

Map Projection - the transformation of a curved earth 
to a flat map
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Azimuthal Cylindrical Conic
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UTM Zone is 6o wide

Rotate in 6o

increments
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LinearMeasuring and
Chaining
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Leveling (Nivellement)
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