
Orthographic projection
Th e orth ograph ic projection preserv es th e image of Earth  as seen from space.
Becau se Sydney and Los Angeles are equ idistant from th e Equ ator, th e
loxodrome and th e great circle rou te follow approximately th e same cou rse,
wh ich  appears as a cu rv e from any angle oth er th an directly ov erh ead.
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Projection Properties

Mercator projection
A conformal projection, like th e familiar Mer-
cator, preserv es angles, and th erefore, to an
extent, sh apes.  Here, becau se of th e rectangu lar
relationsh ip of latitu de and longitu de, a fligh t
path  of constant compass bearing appears as a
straigh t line, known as a ‘loxodrome’.

Th e Earth  is rou nd; paper is flat.  From th is simple contrast comes th e
great ch allenge of map projection.  How can we represent a th ree-
dimensional planet on a two-dimensional su rface?  If we attempt to
preserv e certain properties of th e original sph erical su rface, we will lose
or distort oth er properties.  Th e mapmaker’s craft mu st inclu de a carefu l
consideration of wh ich  properties of th e original cu rv ed su rface are
most important to th e intended u se of th e map, or to th e story it is
meant to tell.  If, for example, we wish  to depict, or ev en plan, th e fligh t
path  of a plane between Sydney and Los Angeles, ou r ch oice of
projection is key becau se of h ow it sh ows or accommodates th e
cu rv atu re of th e Earth .  At bottom, th e perceiv ed sh ape of th e United
States v aries significantly depending on th e projection.

Gnomonic projection
Th e sh ortest distance along th e su rface of th e
Earth  between any two points follows a great
circle, formed by th e intersection of th e planet’s
su rface with  a plane passing th rou gh  its center.
Th e gnomonic projection, h ere centered h alfway
between Sydney and Los Angeles, sh ows great
circles as straigh t lines.  Spatial distortion is
dramatic as distance from th e center increases.

Three projections compared
Th e continental United States is often depicted u sing a Lambert
conformal conic projection.  Here, for comparison, are th e Mercator
projection in orange, and th e plate carrée projection in green, aligned
with  th e Lambert at th e geograph ical center of th e contigu ou s states.
Wh ile all th ree projections are conformal and th erefore preserv e
angu lar relationsh ips, th e latter two are cylindrical projections wh ose
size distortions increase dramatically with  distance from th e Equ ator.
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