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Visualization Examples from Edward Tufte



Overview

• Successful Visualizations

• London Cholera Epidemic

• John Gotti Trial

• Unsuccessful Visualization

• NASA Challenger Launch Disaster

• Tufte’s principles for Envisioning Information



Cholera Epidemic

• In 1854, there was a cholera epidemic in London, England

• 500 deaths in 10 days

• At the time, the cause of cholera was unknown (air, dead bodies, water)

• This epidemic became famous because it led to current theories about disease

• Dr. John Snow was able to discover the cause and stop it



Cholera Epidemic



Cholera Epidemic



Cholera Epidemic

Deaths Water Wells



Cholera Epidemic

• There is an obvious correlation 
between deaths and pump 
locations

• But why were there no deaths at 
the brewery?

• Why were the inmates at the Work 
House relatively unaffected?

• What about the outliers that are 
closer to other pumps?



• Did John Snow really stop the epidemic?

• In a daily plot it doesn’t look like it

• What’s missing?  Context

Cholera Epidemic



Cholera Epidemic

• Did John Snow really slow the epidemic?

• Using a histogram it looks like it



Cholera Epidemic

• John Snow used dots on a map

• What is bad about this representation?

• What is good about this representation?



Cholera Epidemic

• John Snow used a dot map

• What is bad about his representation?

• Does not show population densities

• What is good about his representation?



Cholera Epidemic

• John Snow’s discovery process

• Gathered evidence

• Placed data in appropriate context

• Made quantitative comparisons

• Considered alternative explanations and contrary cases

• Assessed errors and conflicts in the data



John Gotti Trial

• Trial of notorious mobster in 1987

• Acquitted by jury due to unreliability of prosecution’s witnesses

• In particular, the chart of the criminal activity of the witnesses swayed the jury



John Gotti Trial



John Gotti Trial

• The chart was very persuasive and memorable

• The marks (X’s) are very distinct

• The marks are spread out

• The crime list is carefully laid out

• How much of the grid was filled with marks?

• 80%

• 70%

• 60%

• 50%

• 40%



John Gotti Trial

• The chart was very persuasive and memorable

• The marks (X’s) are very distinct

• The marks are spread out

• The crime list is carefully laid out

• How much of the grid was filled with marks?

• 80%

• 70%

• 60%

• 50%

• 40%

• 37%



Challenger Shuttle Disaster

• January 28, 1986



Challenger Shuttle Disaster

• Cause: O-Ring failure



Challenger Shuttle Disaster

• O-ring failed immediately after launch

• Joint failed 58 seconds after launch

• Main fuel tank exploded soon after



Challenger Shuttle Disaster

• Indirect Causes:

• NASA was under a lot of pressure to launch

• Launch had been delayed multiple times

• Engineers couldn’t convince management that it was dangerous

• A visualization problem?



Challenger Shuttle Disaster

• The night before:

• The weather forecast for launch was 26-29 degrees F.

• Morton Thiokol engineers were opposed to the launch due to weather

• Engineers and Management debated and then drew up 13 charts

• The charts described the exact problem that occured the next day

• NASA received the charts and remained unconvinced

• Conference calls went on until midnight

• Finally NASA management decided to continue with the launch



Challenger Shuttle Disaster

• The charts



Challenger Shuttle Disaster

• The charts: “Temperature Concern on the SRM Joints”



Challenger Shuttle Disaster

• The charts:  The exact problem!  But what is the cause?



Challenger Shuttle Disaster

• The charts:  Relationship to temperature?

• Blow-by (soot) and temperature but Blow-by is irrelevant

• What about the other 24 launches?



Challenger Shuttle Disaster

• The charts:  The conclusion

• But what is the conclusion?



Challenger Shuttle Disaster

• What should have been done



Challenger Shuttle Disaster

• What should have been done



Presidential Report



Challenger Shuttle Disaster

• Presidential Report



Challenger Shuttle Disaster

• Presidential Report



Challenger Shuttle Disaster

• Presidential Report:

• Improvement: Sort by damage



Challenger Shuttle Disaster

• Presidential Report

• Improvement: Remove clutter



Challenger Shuttle Disaster

• Presidential Report

• Improvements: Remove all clutter



Challenger Shuttle Disaster

• Richard Feynman’s Experiment



Tufte’s Principles for Envisioning Information

• Escaping Flatland

• Micro/Macro Readings

• Layering and Separation

• Small Multiples

• Color and Information

• Narratives of Space and Time



Escaping Flatland

• Data is multivariate, avoid displaying it in only two dimensions

• Guide for Visitors to Ise Shrine (Japan) 1948-1954



Escaping Flatland

• Tokyo Weather Map, 1985



Escaping Flatland

• Chartjunk or “Ducks” - False escapes from flatland

• Design, 1983



Micro/Macro Readings

• Information should be viewable at different levels

• Soviet artist Gustav Klutsis, 1930



Micro/Macro Readings

• Plan de Paris, Bretez and Turgot, 1793



Micro/Macro Readings

• The Isometric Map of Midtown Manhattan, 1989



Micro/Macro Readings

• Population census results of Tokyo, 1980



Micro/Macro Readings

• Vietnam War Memorial, Washington D.C.



Micro/Macro Readings

• Stem-and-Leaf Plots

• Yokohama Station timeline, 1985



Layering and Separation

• Visually stratify various aspects of the data

•  IBM copier parts manual, 1976



Layering and Separation

• New Jersey Transit schedule, 1985



Layering and Separation

• New Jersey Transit schedule, 1985



Layering and Separation

• U.S. Army map of India (right), 1921



Layering and Separation

• U.S. Army map of India (right), 1921

• Tokyo Map (bottom), 1884



Layering and Separation



Layering and Separation



Small Multiples

• Make direct comparisons



Small Multiples

• Christiaan Huygens, Systema Saturnium, 1659



Small Multiples

• Ghizzo et al. - Stability of Bernstein-Greene-Kruskal Plasma Equilibria: 
Numerical Experiments Over a Long Time. Physics of Fluids 31, 1988



Small Multiples

• Railway operating manual, 1923



Small Multiples

• Geography book 1864



Color and Information

• Above all, do no harm

• US Census Map, Primary Home Heating Fuel, 1970



Color and Information

• International Hydrographic Organization, 1984



Color and Information

• Perception can be used to your advantage



Color and Information

• Map with limited colors



Narratives of Space and Time

• Mapping maps and time series together

• Czechoslovakia Air transport Map, 1933



Narratives of Time and Space

• Steve Chapple and Reebee Garofalo, 1977



Narratives of Time and Space

• Cosmonauts Grechko and Romanenko, Cyclogram, 1977-1978


