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A cartogram is a unique and visually compelling type of map that distorts geographic regions based on
data variables rather than traditional landmass sizes. Unlike conventional maps, where areas are
scaled to geographical accuracy, cartograms resize regions proportionally to a specific data
metric—such as population, economic output, or resource distribution—making them particularly
effective for illustrating certain types of information. Understanding when to deploy a cartogram can
significantly enhance data communication, making complex datasets more intuitive and impactful. In
this article, we explore the scenarios, advantages, limitations, and best practices for using cartograms

as an effective visualization tool.

What Is a Cartogram?

Before delving into when a cartogram is ideal, it’s important to understand what it entails. A cartogram
is a map in which the geometry of regions or countries is distorted to reflect a particular data variable.
The primary goal is to emphasize the variable’s distribution or magnitude across regions, often

resulting in a map that is visually striking and immediately communicative.

Types of Cartograms:

- Contiguous Cartograms: Maintain adjacency relationships between regions, distorting shapes but
preserving connectivity.

- Non-Contiguous Cartograms: Regions are scaled independently and repositioned without maintaining
borders.

- Dorling Cartograms: Use circles to represent regions, scaled according to the data, with no concern



for shape or adjacency.

- Rectangular Cartograms: Use rectangles to approximate regions based on data.

Each type serves different purposes depending on the data and communication goals.

When Is a Cartogram the Ideal Map to Use?

Understanding the specific circumstances that make cartograms the right choice can maximize their

effectiveness. Here are key scenarios:

1. Emphasizing Relative Magnitudes of a Variable

A primary use case for cartograms is when the goal is to highlight how a particular variable varies

across regions. For example:

- Population Distribution: Showing countries scaled by their population size, making populous nations
like China and India immediately stand out compared to less populated regions.

- Economic Output: Visualizing GDP or income levels across countries or states, emphasizing
economic powerhouses or areas with lower income.

- Resource Allocation: Displaying the distribution of resources like water, energy, or healthcare facilities

relative to regional needs.

In these cases, traditional maps may underrepresent the importance of larger populations or economic

values because geographic size doesn’t correlate with the data. Cartograms rectify this mismatch by

resizing regions proportionally.

2. Making Data-Driven Comparisons More Intuitive

When comparing data across regions, especially when the differences are stark, cartograms can make



disparities more immediately apparent:

- Highlighting Disproportionate Contributions: For example, illustrating how small countries like
Luxembourg have high GDP per capita relative to larger nations with lower per capita income.
- Visualizing Disparities: Demonstrating income inequality within a country by enlarging regions with

higher income levels.

This visual emphasis helps viewers grasp the magnitude of differences at a glance, which traditional

maps might obscure due to geographic size.

3. Presenting Data That Is Not Geographically Dependent

Cartograms are particularly useful when the data variable is not inherently geographic but can be

mapped onto regions meaningfully:

- Epidemiology: Mapping disease incidence rates or vaccination coverage where the focus is on the
severity or prevalence, rather than geographic area.
- Voting Patterns: Visualizing election results based on voter turnout or support levels across regions.

- Market Penetration: Showing sales or customer distribution data across different territories.

In these contexts, the geographic shape is secondary to the data distribution, making cartograms an

ideal choice.

4. Simplifying Complex Data for Broader Audiences

When communicating complex datasets to a general audience, cartograms can be more engaging and

accessible:

- Their unusual shapes attract attention and can stimulate curiosity.
- They can distill complex data into a single, easy-to-understand visual.

- They are effective in reports, presentations, or media where immediate impact is desired.



5. Visualizing Non-Linear Data Distributions

Traditional maps can sometimes hide non-linear distributions—such as clusters or outliers—because of

their geographic scale. Cartograms can:

- Magnify regions with high data values.
- Suppress regions with low data values.

- Clarify the distribution and concentration of data points.

This makes them highly suitable for analyzing phenomena with skewed distributions.

When Should You Avoid Using a Cartogram?

While cartograms are powerful, they are not always appropriate. Consider avoiding cartograms in the

following situations:

- When Geographic Accuracy Is Critical: For navigation, logistics, or geographic context, traditional
maps are more appropriate.

- When Regional Shapes or Borders Are Important: If the shape or border details convey meaning
(e.g., political boundaries), cartograms distort these features.

- For Small Datasets or Minor Variations: If differences in data are minimal, the distortion may be
unnecessary and confusing.

- When Audience is Unfamiliar with Cartograms: They can sometimes be confusing or misinterpreted if

viewers are not accustomed to such maps.

Advantages of Using Cartograms



Understanding the benefits helps justify their use:

- Enhanced Data Emphasis: Data variables are visually prominent.
- Immediate Impact: The distortion draws attention and conveys importance.
- Effective for Large Disparities: Highlights disparities that may be subtle on traditional maps.

- Engagement: Unusual visuals can increase viewer interest and retention.

Limitations and Challenges of Cartograms

Despite their strengths, cartograms have certain limitations:

- Distortion of Geography: Can make interpretation difficult, especially for unfamiliar regions.

- Loss of Shape Recognition: Regions may become unrecognizable, complicating identification.

- Complexity of Creation: Generating accurate and aesthetically pleasing cartograms requires
specialized tools and expertise.

- Potential Misinterpretation: Without proper context, viewers may misread the data or misunderstand

the map.

Best Practices for Using Cartograms Effectively

To maximize clarity and impact, consider the following best practices:

- Clear Labeling: Include labels and legends that specify what the map represents.

- Supplementary Information: Provide explanatory text or inset maps for context.

- Choose the Right Type: Select the cartogram style that best suits your data and audience.
- Maintain Consistency: Use consistent color schemes and scales.

- Test for Interpretability: Ensure the map is understandable to your target audience.



- Use in Conjunction with Other Visuals: Combine with traditional maps or charts for comprehensive

analysis.

Conclusion: When to Use a Cartogram

In summary, a cartogram is an ideal map type when you want to:

- Highlight the magnitude of a variable across regions.
- Emphasize disparities or distributions that are not evident in traditional maps.
- Communicate complex data in an engaging, intuitive format.

- Visualize data where geographic size is irrelevant or misleading.

By carefully considering the nature of your data, your audience, and your communication goals, you
can leverage cartograms to produce compelling, insightful visualizations that enhance understanding

and decision-making.
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In conclusion, understanding the specific contexts and data types suited for cartograms enables data
communicators, researchers, and policymakers to choose the most effective visualization method.
When emphasizing relative data magnitudes, highlighting disparities, or presenting non-geographic

data, cartograms serve as a powerful tool to make complex datasets accessible and visually impactful.

Frequently Asked Questions

What types of data are best visualized using a cartogram?

Cartograms are ideal for visualizing data that involves proportional relationships, such as population
size, economic indicators, or resource distribution, where altering the geographic size emphasizes the

data's significance.

When should a cartogram be preferred over traditional maps?

A cartogram should be used when highlighting the relative importance or magnitude of data points
across regions is more critical than geographic accuracy, such as illustrating population density or

election results.

How does a cartogram help in understanding demographic or
statistical data?

By resizing regions based on data values, a cartogram makes disparities and patterns more visually
apparent, enabling viewers to quickly grasp which areas have higher or lower values of the measured

variable.

In what scenarios might a cartogram be less effective or misleading?

Cartograms can be less effective when geographic context is important or when distorted shapes



hinder recognition of regions, potentially leading to misinterpretation of spatial relationships or identity.

Can a cartogram be used to display multiple datasets simultaneously?

While possible, displaying multiple datasets on a single cartogram can be challenging due to
distortions; often, separate cartograms or layered visualizations are used to compare different data

variables effectively.

What are some common use cases for cartograms in data
visualization?

Common use cases include illustrating global population distribution, economic disparities, health
statistics like disease prevalence, and election results to emphasize the magnitude of data across

regions.

Additional Resources

Cartograms are a unique and compelling form of map visualization that visually distort geographical
regions to represent data values proportionally, rather than maintaining traditional geographical
accuracy. They serve as powerful tools for conveying information where traditional maps might fall
short. Understanding when and why a cartogram is the ideal map to use requires a deep dive into its

characteristics, strengths, limitations, and specific use cases.

Understanding What a Cartogram Is

Before exploring when a cartogram is ideal, it's essential to grasp what sets it apart from other map

types.



Definition:
A cartogram is a map in which the geometry of regions (countries, states, districts, or other units) is
distorted to represent a specific variable, such as population, economic output, or disease prevalence.

The size of each area is scaled in proportion to the data value, making the visual immediately evident.
Types of Cartograms:

- Contiguous Cartograms: Regions are scaled while maintaining shared borders, often resulting in
distorted but connected shapes.

- Non-contiguous Cartograms: Regions are scaled independently and may be separated, but their
relative positions are maintained.

- Dorling Cartograms: Regions are replaced with circles sized according to data, often for simplicity.
- Gastner-Newman Cartograms: Use diffusion-based algorithms to produce smooth, contiguous

distortions.

Why Choose a Cartogram? Core Advantages

Understanding the core benefits helps clarify the scenarios where they are most effective.

- Data Emphasis: They highlight the magnitude of a variable directly through size, making differences
immediately apparent.

- Intuitive Comparisons: Visual scaling allows viewers to compare data points quickly without relying
solely on numerical figures.

- Engagement: The distorted geography often captures attention and invites exploration.

- Complex Data Representation: When multiple data dimensions are involved, cartograms can overlay

multiple variables for comprehensive analysis.



When Is a Cartogram the Ideal Map To Use?

Identifying the right context is crucial. Below are specific situations and data types where cartograms

excel.

1. When Data Is Quantitative and Spatially Distributed

Ideal Scenario:
When the primary goal is to compare quantities across different regions, and the geographical

boundaries are less important than the data values themselves.
Examples:

- Visualizing population sizes across countries.
- Displaying economic output (GDP) by state or country.

- Showing disease prevalence or health statistics.

Why a Cartogram Works Well:
Traditional maps may not clearly communicate the disparities because large geographical regions may
have small populations, or vice versa. A cartogram scales regions to reflect their data magnitude,

making disparities visually obvious.

2. When the Geographic Shape or Location Is Less Critical

Ideal Scenario:

In cases where the relative size of data is more significant than geographic accuracy or location.



Examples:

- Analyzing global or regional data distributions where the spatial arrangement is secondary.
- Focused comparisons that do not require precise geographical context, such as market share or

resource allocation.

Why a Cartogram Is Suitable:
It effectively emphasizes the data over geographic fidelity, making it suitable for audiences interested

primarily in the magnitude of data rather than precise location.

3. When You Want to Highlight Disparities or Inequalities

Ideal Scenario:

To vividly demonstrate inequalities or disparities between regions.

Examples:

- Showcasing income inequality across countries or states.
- Visualizing healthcare access disparities.

- Displaying literacy rates or educational attainment levels.

Why a Cartogram Works Well:
The distortion makes stark contrasts immediately visible; regions with larger data values appear

prominent, drawing attention to disparities.



4. When Traditional Maps Fail to Convey the Data’s Significance

Ideal Scenario:
If traditional choropleth maps (colored regions) do not sufficiently communicate the magnitude of data

differences, a cartogram can provide a clearer picture.

Examples:

- When a country has a small land area but a large population, a choropleth might understate its
importance.

- In cases where the geographic size is misleading, such as small countries with large populations.

Why a Cartogram Is the Solution:
By resizing regions proportionally, viewers can immediately grasp the scale of the data, overcoming

the limitations of area-based maps.

5. To Enhance Engagement and Storytelling

Ideal Scenario:
When the goal is to tell a compelling story about data disparities or trends, cartograms can be more

engaging than traditional maps.
Examples:
- Campaigns or reports aiming to raise awareness about social issues.

- Educational tools that simplify complex data narratives.

- Media coverage highlighting global or regional inequalities.



Why a Cartogram Is Effective:
The visual distortion evokes emotional and cognitive responses, making the data more memorable and

impactful.

Deep Dive: Specific Use Cases & Contexts

Let's explore detailed scenarios where cartograms are particularly beneficial.

Use Case 1: Visualizing Population Data

Population data is often unevenly distributed geographically. A traditional map might mislead viewers

because land area does not correlate with population size.

Example:
The World Population Cartogram resizes each country proportionally to its population, revealing
densely populated countries like China and India as much larger, and sparsely populated nations as

smaller.

When to Use:
- When emphasizing demographic weight rather than land area.

- To analyze urbanization trends or migration patterns.

Use Case 2: Economic or GDP Data

Gross Domestic Product (GDP) across countries or states can be effectively visualized with a



cartogram.

Example:
A cartogram showing global GDP highlights economic powerhouses like the US, China, and the EU as

disproportionately large.

When to Use:

- To communicate global economic disparities.

- When comparing regional economic strength.

Use Case 3: Disease Outbreaks and Public Health

Public health agencies often need to visualize disease prevalence or resource needs.

Example:

A COVID-19 case count cartogram resizes regions based on total cases or deaths, making hotspots
visually prominent.

When to Use:

- To prioritize resource allocation.

- To raise awareness about health crises.

Use Case 4: Political or Electoral Data

Electoral maps often use color to show voting patterns, but sometimes size can be more telling.

Example:

A cartogram illustrating electoral college votes emphasizes states with larger influence.



When to Use:
- To clarify electoral impact.

- To analyze voter representation.

Limitations and Challenges of Cartograms

While powerful, cartograms are not always ideal. Recognizing their limitations helps determine their

appropriate use.
Limitations:

- Loss of Geographical Context: Distorted shapes and sizes can make regions unrecognizable.

- Complexity of Creation: Generating accurate and visually pleasing cartograms requires specialized
algorithms and skills.

- Potential Misinterpretation: Viewers unfamiliar with cartograms may misread the data or get confused
by distortions.

- Overcrowding and Overlap: In dense data scenarios, regions may overlap or become cluttered,
reducing clarity.

- Limited Detail: Fine geographical details are often sacrificed for data representation.
Challenges:
- Ensuring the map remains intuitive and accessible.

- Balancing distortion with recognizability.

- Maintaining accuracy in data scaling and representation.



Best Practices for Using Cartograms Effectively

To maximize the utility of cartograms, certain best practices should be followed:

- Clear Legend and Labels: Because of distortion, standard geographical cues may be less effective;
labels and legends are critical.

- Contextual Information: Provide context to help viewers interpret the distorted map correctly.

- Complementary Maps: Use alongside traditional maps to maintain geographical orientation.

- Audience Consideration: Ensure the audience understands what the distortions represent.

- Explain the Method: Briefly describe how the cartogram was generated and what it illustrates.

Conclusion: When to Opt for a Cartogram

A cartogram becomes the ideal map choice when the primary objective is to highlight the magnitude of
data across regions rather than their precise geographical location or shape. They are especially

useful when:

- The data variable's size relative to regions is more important than geographic boundaries.
- There’s a need to visually emphasize disparities, inequalities, or concentrations.
- The map’s purpose is to tell a compelling, intuitive story about data distribution.

- The audience benefits from immediate, visceral understanding of differences in data magnitude.

In essence, a cartogram transforms traditional geographic representations into powerful visual
narratives, making complex data accessible and engaging. When used judiciously within its strengths,

it can elevate data storytelling to new heights.



In summary, selecting a cartogram is ideal when the focus is on the data's relative size rather than
strict geographical accuracy, especially in contexts involving demographic, economic, health, or social
disparities. Understanding its strengths and limitations ensures that cartograms are employed

effectively to communicate insights and inform decision-making.
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