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The Earth is:
A Spheroid An Ellipsoid
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The Earth as an Ellipsoid

a = semi-major axis
b= semi-minor axis

f=((a-b)/a) = flattening

Rl semi-major axis (z;)’ ..
L ‘ .
A . semi-minor axis (b) e #
. g b
5 ==
For the WGS84
a=6,378,137

b=6,356,752.3 so f= 1/298.257

Figure 2.3 The ellipsoid. The long axis is the Major axis, the short the Minor axis.
Half of each of these lengths is used to calculate the flattening of the ellipsoid.
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Geoide

Sea surface

Ellipsoid

Earth surface

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

Topographic Surface

Geoid Surface

Earth Surfaces

Peter H Dana 9/1/94

Mustrating Effects of rregular Mass
Distribution in the Earith's Crust
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Figure 24
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Spin ofthe Earth
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Parallel: east-west circle on

plane parallel to the equator

the Earth’s surface, lying on a

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

BN parallels of latitude divide
the globe crosswise into rings.

North Pole
——
s i

/ '
s |
" =
\

\

\\

- South Pole —

Meridians of lengitude divide
the globe from pole to pole.
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-0

The distancein degrees,
north or south of the equator.
- North Pole =90° N
- Equator = 0°
- South Pole =90° S
If you draw a line from the equator to
the center of the Earth and then to
49th parallel i where a person is standing, the angle
p betweenthe two lines is the persons
latitude.

Equatorial
plane
Angle of latitude

Latitude lines are also called PARALLELS because they run parallel to
the equator.
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Meridian
] of
Listhe refelence
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 0° until 180°, 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 ((¢, A, 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

T
A
H=0 H=10
Y=0 =10
4571 A0°E
10ﬂ) -
H=0 =0
T=0 T=0

((I)a 7\‘) < > (X’ y)

Map Projection
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A - Geographic longitude
¢ - Geographic latitude

What is a Projection?

« Ifyou could project light from a source through the
earth's surface onto a two-dimensional surface, you
could then trace the shapes of the surface features
onto the two-dimensional surface.

« This two-dimensional surface would be the basis for
your map.

Map Projection - the transformation of a curved earth
to a flat map
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