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SPHERICAL EARTH ON FLAT MAPS

Unlike Ptolemy, Samuel Rowbotham (a.k.a. Parallax) argued that Earth is flat
(in his major work, Earth Not A Sphere)

a circular disk with North Pole at center and Antarctica fringing the edge
Flat Earth certainly would make mapping much easier . . . 

BUT Earth is spherical  .  .  .  more or less 


ellipsoids and geoids

Globe remains highly accurate scale model of Earth, in spite of limitations

(variation in oblateness and relief less than thickness of paper on common desk globe)


1)
only one-half globe visible at one time


2)
limited by practicality to quite small scales


3)
corollary, not very portable


4)
expensive

FLATTENING THE GLOBE

"Land of Point", a developable surfaces


but Earth  an undevelopable surface


As Ptolemy realized, no way to flatten without distortion (cartoon)
transferring information from globe to flat map — projection

systematic series of parallel, diverging, or converging lines


construction of corresponding grid

number of projections theoretically infinite, but all distort in some fashion or another
DISTORTION

Linear Scale

Linear scale distorted on all maps!  (scale for Mercator projection)


to illustrate, consider simple projection onto tangent plane



(graphic of projection concept)



degree of distortion expressed by scale factor (SF)





SF =  EQ \F(actual scale,principal scale) 





when SF > 1, map scale is larger than true scale






when SF < 1, map scale is smaller than true scale


Scale factor varies across the map on all projections



BUT nature of variation depends on character of projection



(as illustrated by other examples)


Scale factor can be determined at a point



AND SF can be different in different directions about a point




as shown by the Squareland example




on the horizontal, SF is 1.0





on the vertical, SF is .5





on the diagonal, SF is .79

Shape and Area

consider meteorite crater on Squareland  .  .  .


on square map, SF is 1.0 in all directions, so circular shape



on projection, SF varies in different directions, and circular



impact crater becomes an ellipse


a projection on which SF is the same in all directions, from each and every point is


said to be conformal or orthomorphic



consider the consequences; for example, compare areas of Greenland and



Mexico; Arabia and Alaska  .  .  .


conformal projections distort area because  .  .  .


scale factor is same in all directions from a point



and constant scale factor cannot be maintained


alternatively, area can be maintained but only by distorting shapes



projections that maintain area are equal area or equivalent

Direction and Angular Relationships


on some projections, rhumb lines are straight


on some projections, some or all straight lines represent great circle arcs


no projection can show both rhumb lines and great circle arcs as


straight lines


on many projections, straight lines have no special significance

TYPES OF PROJECTIONS:
Over 250 named projections, most derived to meet specific need


some taxonomy necessary


a common and useful approach is to classify by method of projection



geometric or optical projection



azimuthal



conic



cylindrical



mathematical derivation (also termed unique and conventional)

