
Imperfect Models: How and Why
Maps Distort

An upside-down map of the world puzzle seen at a Citizen Climate Summit in Montreal. All maps are distorted in some way,

depending on choices made by the mapmaker. Throughout history, mapmaking has been associated with power differences

as people in power could choose what to show and what not to show, on a map. Displaying the world map "upside down" from

how we are used to seeing it is seen as a way of reversing historical power differences. Photo by: In Pictures Ltd./Corbis via

Getty Images 

Maps have been created for thousands of years with different intentions, materials and results.

Even the earliest maps have been used to claim lands, mark borders or plan military actions.

Maps have also helped people with mining, farming and exploration.

Although they are incredibly useful, all maps leave out or alter certain information. This is due

to the fact that maps are images that are transferred from a globe. If Earth were flat, it could

easily be displayed on a flat surface. Yet its spherical shape means it cannot be flattened

without distorting distances, shapes or directions.
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There are many different kinds of map projections

Experts now use mathematical formulas to help make maps. They're called map projections

because they were originally made by shining a lamp inside a transparent globe to trace

projected images on a screen. The image shifted according to the placement of the lamp and

screen.

Every projection has pros and cons and is chosen based on political, academic and artistic

decisions. An infinite variety of projections can be created. The more popular ones are

cylindrical, conic, planar, equal-area and "compromise" projections.

The Mercator map

Cylindrical projections are among the most commonly used. This is in part because navigators

prefer their straight north-south lines. To make this projection, a cylinder is placed over the

globe. Its sides touch only along the equator, which is the only latitude where sizes are shown

accurately. After the source of light is applied and the lines from the globe are transferred to

the cylinder, the cylinder is cut and rolled out flat.
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The most famous cylindrical projection is the Mercator map, though it has been questioned by

many people. Some of those who used it liked how it made British and other European lands

appear larger than they are. The Mercator also makes Greenland seem much larger than

South America.

Another type of projection is called conic because it is made by projecting light to paper rolled

into a cone shape. Like with cylindrical projections, only certain parts of the map are not

distorted. Conic maps benefit east-west areas, like those in Canada or Russia.

Types of planar projections

Planar projections are transferred onto a flat plane, such as a piece of paper, touching the

globe at one spot. There are three common types of planar projections: polar, gnomonic and

orthographic.
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A polar projection touches the North or South Pole. It is often used to map Antarctica or the

Arctic. A gnomonic projection is generated from the center of the globe, so a straight line from

its main point follows true north or south. The orthographic projection comes from the globe’s

opposite side and resembles photos taken from space.

All planar projections increasingly alter sizes and shapes near the map edges. This happens

because of the globe’s curved surface.

Equal-area projections show correct sizes, but distort, or stretch, shapes and directions north-

south. These maps are useful for comparing geographic statistics and are used as an

alternative to the Mercator.
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Classroom maps

Composite, or combination, maps attempt to balance different distortions. They are attractive,

general-purpose maps with less exaggeration and are widely used in classrooms and

textbooks.

Other composite projections slice up the world, usually through the oceans, like a peeled

orange. They limit shape distortions and are useful for statistical comparisons.

A simplified version of the world

Maps are not mirrors or clear "windows on the world." Instead, they should be thought of as

models, just as a model airplane is a simplified version of an airplane, not a miniaturized

airplane. Maps may simplify, make sweeping assumptions, reconfigure and leave out certain

content.

This occurred when the newly formed United States expanded westward and maps back then

ignored Native American land claims. Maps have often reflected the interests of powerful

people. Sometimes, though, they have helped the underdog, such as native people's land

claims in court cases.
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Maps have played a big role in land disputes

Cartographers must try to go beyond just being accurate. Maps have always played a part in

historical abuses and struggles related to land. For example, several maps dispute which

countries have claim over overlapping slices of Antarctica.

Cartographers also have to struggle with choosing between different names for the same

places and how to spell them. To use only one name is to risk offending millions of people. For

example, Indian maps label Kashmir as a region belonging to India. But Pakistani maps show

Kashmir belonging to Pakistan. India's government has blocked importation of maps and

books that do not support its map claims.
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Some map decisions are based on tradition

Ethnographic boundaries are attempts to divide areas with different cultural traits, including

language, ethnic heritage or religion. These can be attempts to shift borders of countries.

When this happens, people may flee by the millions to avoid becoming ethnic minorities.

Other map decisions are based on practicality, tradition and hidden biases. Most world maps

show place names for oceans and seas, but there are few ways to decide the boundaries

between them.

Many American children learn there are seven continents in the world. But some countries

teach that there are five or six continents. Some geographers even argue there is a "myth of

continents." They say the inconsistent divisions of landmasses are based more on cultural

traditions than on physical evidence.
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