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The Map Projection Above Was Created To Use In Navigation, But It Badly Distorts Areas
And Shapes. Which raises an important point about the inherent challenges in representing our
spherical Earth on a flat surface. Map projections are essential tools for navigation, geography, and
understanding our world, yet each comes with trade-offs. This article explores the history, types,
advantages, and limitations of such projections, focusing on how they serve navigational purposes
while often distorting landmasses and shapes.

Understanding Map Projections: Why Are They
Necessary?

Map projections are mathematical methods used to translate the three-dimensional surface of the
Earth onto a two-dimensional plane. Because the Earth is a globe, flattening it inevitably introduces
distortions—some areas may appear larger or smaller than their actual size, shapes can be altered,
and distances may be misrepresented.

The Purpose of Navigation Maps

Navigation relies heavily on accurate, practical maps that allow mariners, pilots, and travelers to
plot courses and determine positions efficiently. Historically, navigators needed a projection that
preserved certain properties—like straight lines for plotting courses or accurate angles. This led to
the development of specialized map projections tailored to different navigational needs.

The Trade-offs in Map Projections

Every projection involves trade-offs among four main properties:
e Shape (Conformality): Preserves local angles and shapes, making small areas look correct.

¢ Area (Equal-Area): Preserves the size of regions, maintaining true proportions of
landmasses.

¢ Distance: Preserves accurate distances across the map.

¢ Direction (Azimuthal): Preserves straight-line directions from a central point.

Since it's impossible to perfectly preserve all properties simultaneously on a flat map, cartographers
choose the projection that best serves the map's purpose.



The Mercator Projection: A Navigational Triumph with
Flawed Areas

One of the most well-known projections created for navigation is the Mercator projection, introduced
by Gerardus Mercator in 1569.

Features of the Mercator Projection

e Conformal: Preserves angles and shapes of small areas, which is vital for navigation.

e Rhumb Lines: Straight lines on the map represent constant compass bearings, simplifying
navigation.

e Utility in Navigation: Ideal for plotting courses over long distances where maintaining
direction is crucial.

Major Distortions of the Mercator

While the Mercator projection excels at navigation, it distorts sizes dramatically near the poles:

1. Greenland's Size: Appears comparable to Africa, but in reality, Africa's landmass is about 14
times larger.

2. Polar Regions: The poles themselves are projected as lines stretching to infinity, making
high-latitude regions look disproportionately large.

3. Implications: These distortions can lead to misconceptions about the relative sizes of
countries and continents, influencing perceptions and policy debates.

Other Map Projections Used in Navigation and Their
Limitations

Beyond the Mercator, several other projections have been designed with navigational or geographic
accuracy in mind, each with their own distortions.

Gnomonic Projection

The gnomonic projection projects points from the Earth’s center onto a tangent plane. It displays
great circles as straight lines, which is useful for plotting shortest routes over long distances, such
as airline flight paths. However, it severely distorts shapes and areas, especially away from the
center point.



Azimuthal Equidistant Projection

This projection preserves distances from a central point to all other points, making it useful for radio
and seismic mapping. Nonetheless, it distorts shapes and sizes as you move away from the center.

Equal-Area Projections (e.g., Mollweide, Lambert)

These projections accurately represent landmass sizes, which
is vital for geographic and environmental studies. However,
they sacrifice shape and angle accuracy, making them less
suitable for navigation that requires precise direction.

The Impact of Distortions on Perception and Decision-
Making

The distortions introduced by different map projections
influence more than just cartography—they shape our
perceptions of the world.

Misconceptions About the World's Landmass Distribution

- Many world maps tend to place Africa and South America
smaller than they are, while exaggerating the size of
Europe, North America, and Greenland.

- This can lead to stereotypes or misunderstandings about
the significance or power of certain regions.



Political and Cultural Implications

- Map distortions can influence geopolitical perceptions,
with larger countries appearing more prominent.

- Educational maps often perpetuate misconceptions if the
distortions are not understood.

Designing Better Maps: The Future of Map Projections

Modern cartography continues to develop projections that
balance the need for navigational accuracy with minimizing
distortions.

Innovations in Projection Design

- Compromise Projections: Such as Robinson and Winkel
Tripel, which aim to reduce overall distortion, providing a
more balanced view of the world.

- Interactive and Dynamic Maps: Digital maps can switch
between projections or adjust views in real-time, helping
users understand distortions.

- 3D and Globe-Based Visualizations: Technologies like
virtual globes (e.g., Google Earth) provide the most
accurate representation of Earth's surface.



Challenges in Creating Perfect Projections

Despite advances, no projection can perfectly preserve all
geographic properties simultaneously. The choice depends on
the map's purpose:

1. Navigation requires conformal maps like Mercator, despite
size distortions.

2. Educational maps might favor equal-area projections to
accurately depict landmass sizes.

3. Global planning and environmental monitoring often use a
combination of projections for different analyses.

Conclusion: The Balance Between Utility and Accuracy

The map projection above, designed for navigation,
exemplifies the practical focus of such tools—prioritizing
accurate directions and angles over area or shape. While this
makes it invaluable for sailors and pilots, it also introduces
significant distortions that can mislead perceptions of the
world's geography. Understanding these trade-offs is essential
for interpreting maps correctly and appreciating the
complexities involved in representing our round Earth on flat
surfaces. As technology advances, so too does our ability to
create more nuanced and versatile maps that better serve



diverse needs, from navigation to education and beyond.
Ultimately, recognizing the strengths and limitations of each
projection allows us to navigate not only the physical world
but also the conceptual landscapes shaped by our maps.

Frequently Asked Questions

What is the map projection commonly used in navigation that
distorts areas and shapes?

The Mercator projection.

Why does the Mercator projection distort landmasses near the
poles?

Because it preserves angles and directions, it enlarges regions
near the poles, leading to area distortion.

Is the Mercator projection suitable for accurately representing
the size of continents and countries?

No, it significantly distorts the relative sizes of landmasses,
especially near the poles.

What are the main disadvantages of using the Mercator
projection for world maps?

It distorts the sizes of landmasses, misrepresenting their true



areas, especially near the poles, which can mislead viewers
about the relative size of countries.

Which alternative map projections are better for representing
land area accurately?

Projections like the Gall-Peters, Mollweide, or Robinson
projections are designed to preserve area or provide a more
balanced view of size and shape.

Why was the Mercator projection originally created for
navigation?

Because it preserves compass bearings and angles, making it
easier to plot straight-line courses across the ocean.

Can the distortions in the Mercator projection be corrected for
better understanding of land sizes?

Yes, using equal-area projections like the Gall-Peters or Albers
projections can better represent land sizes accurately.

What should cartographers consider when choosing a map
projection for educational purposes?

They should prioritize projections that accurately represent
area and shape based on the map’s intended use, balancing
distortions accordingly.



Additional Resources

The Map Projection Above Was Created To Use In Navigation,
But It Badly Distorts Areas And Shapes

Map projections are fundamental tools in geography,
navigation, and cartography, serving as the bridge between
the curved surface of the Earth and the flat maps we use daily.
The specific projection discussed here was originally designed
with navigation in mind, aiming to provide sailors, pilots, and
explorers with reliable bearings and directions. However,
despite its utility in navigation, this projection suffers from
significant distortions of areas and shapes, which can mislead
users and distort geographic understanding. This review
delves into the origins, features, advantages, disadvantages,
and the broader implications of using this particular map
projection.

Understanding the Purpose Behind the Projection

Origins and Intended Use

This projection was developed during the age of exploration
and maritime navigation, with the primary goal of creating a
map that accurately represented angles, directions, and
courses. Its main feature was the preservation of rhumb lines
(loxodromes)—Ilines of constant compass bearing—making it



invaluable for navigators plotting courses across the oceans.

- Primary goal: Facilitate accurate navigation by preserving
angles and directions.

- Design considerations: Emphasized true compass bearings
over area or shape accuracy.

- Historical context: Widely adopted during the 15th to 19th
centuries as ships relied heavily on compass navigation.

Navigation Advantages

- Rhumb line preservation: Allows sailors to plot straight-line
courses on the map, simplifying navigation.

- Consistent bearings: Maintains accurate compass directions,
reducing navigational errors.

- Ease of route plotting: Simplifies the calculation of
waypoints along constant compass courses.

Features of the Projection

Key Geometric Properties

This projection, often a type of cylindrical projection,
preserves certain properties while sacrificing others.



- Rhumb line straightness: Rhumb lines are represented as
straight lines, making navigation straightforward.

- Angles: Maintains accurate compass bearings, crucial for
navigation.

- Distortion of areas and shapes: Sacrifices the preservation of
true sizes and shapes, leading to significant distortions away
from the equator.

Mathematical Construction

- The projection is typically a conformal map, meaning it
preserves angles locally.

- It transforms the globe onto a cylinder, which is then
unrolled into a flat map.

- The latitude lines are curved, but the rhumb lines appear as
straight lines.

Pros of This Map Projection

While primarily designed for navigational purposes, this
projection offers several advantages:

- Navigation efficiency: Simplifies plotting courses with
straight rhumb lines.

- Angle preservation: Ensures that compass bearings are
accurate, reducing navigational errors.

- Ease of use: Straight lines representing constant compass



bearings make route planning intuitive.
- Historical significance: Played a pivotal role in the Age of
Exploration and maritime navigation.

Summary of features:

- Preserves angles and directions locally.
- Straight lines for rhumb lines.
- Useful for plotting courses over long distances.

Cons and Limitations of the Projection

Despite its navigational strengths, the projection suffers from
notable drawbacks, especially concerning the representation
of areas and shapes.

Area Distortion

- The projection greatly enlarges regions near the poles,
making them appear much larger than their actual size.

- Conversely, areas near the equator are comparatively less
distorted but still not accurate.

- For example, Greenland appears roughly the size of Africa,
despite being much smaller in reality.

Shape and Size Distortion



- Shapes are distorted, especially away from the equator,
leading to elongated or compressed landmasses.

- The distortion increases with latitude, making high-latitude
regions appear skewed.

- This can lead to misconceptions about the true size and
shape of continents and countries.

Implications of Distortion

- Misleading geographic perceptions: Users may overestimate
the size of northern regions.

- Inaccurate spatial understanding: Shapes are deformed,
which hampers visual comprehension of geographic
relationships.

- Limitations for thematic mapping: Not suitable for
representing data that relies on area accuracy, such as
population density.

Visual Examples and Comparison

- When comparing this projection with equal-area projections
like the Gall-Peters or Mollweide, the distortions are stark.

- Continents appear stretched or squished, leading to
misinterpretations of their relative sizes.

- The map’s shape distortions can also affect the perception of
distances and geographic relationships.



Modern Alternatives and Their Trade-offs

Given the limitations of this projection, especially its
distortive nature, modern cartography offers alternative
projections tailored to specific needs.

Equal-Area Projections

- Examples: Gall-Peters, Mollweide, Eckert IV.

- Pros: Accurate representation of areas, better for thematic
maps.

- Cons: Shapes are distorted, and angles are not preserved.

Conformal Projections

- Examples: Mercator (the projection discussed here), Lambert
conformal conic.

- Pros: Preserve local angles and shapes, useful for navigation.
- Cons: Distort areas, especially near the poles.

Trade-offs in Projection Choice

- The best projection depends on the map’s purpose:

- Navigation: Mercator (or similar conformal projections).
- Area comparison: Equal-area projections.

- Shape preservation: Conformal projections.



Impacts on Geographic Education and Perception

The distortions inherent in this projection influence how
people perceive the world, often reinforcing misconceptions.

- Size perception bias: Many are unaware that the sizes of
landmasses like Greenland or Africa are misrepresented.

- Cultural implications: The prominence of certain regions can
be exaggerated, influencing cultural narratives.

- Educational impact: Reliance on this projection in textbooks
can perpetuate distorted worldviews.

Conclusion: Balancing Utility and Accuracy

The map projection created for navigation, characterized by
its preservation of angles and straight rhumb lines, has
historically been an invaluable tool for mariners. Its design
facilitates route plotting and ensures accurate bearings,
making it a cornerstone of maritime navigation for centuries.
However, this utility comes at the cost of substantial
distortions of areas and shapes, particularly at higher
latitudes. While it remains useful for navigational purposes,
its limitations make it less suitable for geographic education,
thematic mapping, or spatial analysis where area accuracy is
vital.



In the modern era, advancements in cartography have
provided a suite of projections tailored for various needs,
allowing users to choose the right tool based on their
objectives. The key takeaway is that no single projection can
serve all purposes perfectly; understanding the strengths and
weaknesses of each allows for more informed and accurate
geographic representations. For navigation, the projection in
question remains relevant, but for understanding the true
proportions and relationships of the world's landmasses,
alternative projections should be employed.

Final thoughts: Recognizing the inherent distortions of this
navigation-focused projection underscores the importance of
context in map selection. While it may excel in guiding ships
across oceans, it is less suitable for global education or
comparative analysis, reminding us that all maps are, to some
extent, simplified or skewed representations of our complex
world.
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