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Appendix

MAP SCALE AND PROJECTIONS

Phillip C. Muercke

naided, our human senses provide a limited view of our
surroundings. To overcome those limitations, humankind
has developed powerful vehicles of thought and commu-
nication, such as language, mathematics, and graphics. Each of
those tools is based on elaborate rules; each has an information
bias, and each may distort its message, often in subtle ways.
Consequently, to use those aids effectively, we must understand
their rules, biases, and distortions. The same is true for the spe-
cial form of graphics we call maps: we must master the logic
behind the mapping process before we can use maps effectively.
A fundamental issue in cartography, the science and art of
making maps, is the vast difference between the size and geom-
etry of what is being mapped—the real world, we will call it—
and that of the map itself. Scale and projection are the basic
cartographic concepts that help us understand that difference
and its effects.

Map Scale

Our senses are dwarfed by the immensity of our planet; we can
sense directly only our local surroundings. Thus, we cannot
possibly look at our whole state or country at one time, even
though we may be able to see the entire street where we live.
Cartography helps us expand what we can see at one time by
letting us view the scene from some distant vantage point. The
greater the imaginary distance between that position and the
object of our observation, the larger the area the map can cover,
but the smaller the features will appear on the map. That
reduction is defined by the map scale, the ratio of the distance
on the map to the distance on the earth. Map users need to
know about map scale for two reasons: so that they can convert
measurements on a map into meaningful real-world measures
and so that they can know how abstract the cartographic repre-
sentation is.

Real-World Measures. A map can provide a useful
substitute for the real world for many analytical purposes. With
the scale of a map, for instance, we can compute the actual size
of its features (length, area, and volume). Such calculations are
helped by three expressions of a map scale: a word statement, a
graphic scale, and a representative fraction.

‘A word statement of a map scale compares X units on the map
to Y units on the earth, often abbreviated “X unit to Y units.” For
example, the expression «1 inch to 10 miles” means that 1 inch
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Word Statement

"One inch equals ten miles"

Graphic Scale

0 5 10 Miles
= ]

Representative Fraction

1
633,600

FIGURE A-1 Common expressions of map scale.

on the map represents 10 miles on the earth (Figure A-L).
Because the map is always smaller than the area that has been
mapped, the ground unit is always the larger number. Both units
are expressed in meaningful terms, such as inches or centimeters.
and miles or kilometers. Word statements are not intended for
precise calculations but give the map user a rough idea of size:g'
and distance. }
A graphic scale, such as a bar graph, is concrete and therefore
overcomes the need to visualize inches and miles that is assocl-
ated with a word statement of scale (see Figure A-1). A graph
scale permits direct visual comparison of feature sizes and
distances between features. No ruler is required; any measuring
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aid will do. It needs only be compared with the scaled bar; ¥
the length of 1 toothpick is equal to 2 miles on the ground ‘E‘
the map distance equals the length of 4 toothpicks, then t€
ground distance is 4 times 2, or 8 miles. Graphic scales @It
especially convenient in this age of copying machines, wh
we are more likely to be working with a copy than with

original map. If a map is reduced or enlarged as it is copied; £
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