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Announcements
Lab 8 (the last one!) out, due Friday. 

Final Project Prototype due Tuesday. 

Next week (Thanksgiving): Sam will lecture on Monday, no class 
Wed or Fri. Coming on Monday gives you attendance credit for 
the week. 

FAQs: 

1. How different does our Prototype need to be from our 
Project 3? Doesn’t need to be different! (This is a subtle 
nudge for you to keep working with climate data.)
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Awesome Past Final Projects
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https://dsc-courses.github.io/dsc106-2025-sp/showcase/

https://dsc-courses.github.io/dsc106-2025-wi/showcase/

https://dsc-courses.github.io/dsc106-2025-sp/showcase/
https://dsc-courses.github.io/dsc106-2025-wi/showcase/


Project 2 Awards
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Proposition: The NYPD has reduced its use of force over time
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Amy Zhao, Bryan Cruz, 
Vanessa Lau

https://vmlau.github.io/
DSC106_Project2/ 

https://vmlau.github.io/DSC106_Project2/
https://vmlau.github.io/DSC106_Project2/


Proposition: Developed Countries Outsource Carbon Emissions from Developing 
Countries in an Attempt to Portray Themselves as Environmentally Friendly
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Cheng-I Lin, Dillon Bowes, 
Vishal Paidi

https://cheng-i-lin.github.io/DSC106-
Project2/ 

https://cheng-i-lin.github.io/DSC106-Project2/
https://cheng-i-lin.github.io/DSC106-Project2/


Proposition: Restrictive abortion policies lead to lower abortion rates.
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Calvin Magsie, Acelynn Qiao, 
Jensen Emi, Rezon Gautama

https://aceyq.github.io/project2-
abortion-visualization/ 

https://aceyq.github.io/project2-abortion-visualization/
https://aceyq.github.io/project2-abortion-visualization/


Proposition: There is a discrepancy in accountability for police officers 
across the 78 NYPD precincts.
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Alan Xia, Tori Nguyen, Erika 
Tong

https://erikat21.github.io/
Project2_Report/ 

https://erikat21.github.io/Project2_Report/
https://erikat21.github.io/Project2_Report/


Maps
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When to use a map?

1. When data contains geographical attributes (e.g., latitude, 
longitude, city, state, country, etc.). 

2. When you want to emphasize geographic relationship.
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Geographic Relationships
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✅ Who's winning my state?

❌ Is it a landslide?

❌ What are the paths to victory?
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Geographic Relationships

✅ Who's winning my state?

✅ Is it a landslide?

❌ What are the paths to victory?
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Cartography 
(Map Making)
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Oldest Known Map: Konya, Turkey (~6200 BC)
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Rail Passengers and Freight from Paris 1884
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Google Maps, 2005
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Latitude (N/S)

Longitude (E/W)

LONGitude lines are 
all long (some latitude 
lines are quite short!)
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A sphere tears  
when you flatten it



Exploring Projections

20
https://vega.github.io/vega/examples/projections/

https://vega.github.io/vega/examples/projections/


Projections preserve some 
metrics, distort others
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Preserves: 
Distance & direction 
from center point

Use cases: 
Travel / propagation 
from center point

http://bl.ocks.org/mbostock/3757110
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Preserves: 
Proportional area of 
geographic regions

Use cases: 
Land surveys, choropleth 
(shaded) maps

http://bl.ocks.org/mbostock/3734308
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Rhumb 
Line

Preserves: 
Compass bearing as 
straight line

Use cases: 
Navigation (left / right is 
always east / west) 
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Preserves: 
Compass bearing as 
straight line

Use cases: 
Navigation (left / right is 
always east / west) 

Greenland is huge!
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Tissot’s Indicatrix

Circle size = amount of area distortion

http://en.wikipedia.org/wiki/Tissot%27s_indicatrix
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Spherical Mercator is ubiquitous on web
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Projections usually have a home
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Satellite Projection, NY Times Not appropriate for the whole Earth, 
but fits the chosen focus region!

http://www.nytimes.com/interactive/2013/03/01/world/americas/border-graphic.html
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http://xkcd.com/977

http://xkcd.com/977/
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There are many interesting ways to tear spheres...

https://www.youtube.com/watch?v=b1xXTi1nFCo
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https://bit.ly/d3-proj

Respond with this format: 

projection: 
pros: 
cons:

tryclassbuzz.com 
Code: proj

https://bit.ly/d3-proj
http://tryclassbuzz.com


Mapping 
(Visualizing Geospatial Data)
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34
[MacEachren. Visualizing Uncertain Information. 1992]

How does the data change?

Where 
does the 
data 
occur?

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
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Dot Distribution Map

https://www.youtube.com/watch?v=8pRcdMVkA3k 

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
https://www.youtube.com/watch?v=8pRcdMVkA3k
https://www.youtube.com/watch?v=8pRcdMVkA3k
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Dot Distribution Map

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.radicalcartography.net/index.html?chicagodots
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Dot Distribution Map

Votes cast in the 2016 Presidential Election

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://carto.maps.arcgis.com/apps/webappviewer/index.html?id=8732c91ba7a14d818cd26b776250d2c3
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Dot Distribution Map

What are the pros/cons?

tryclassbuzz.com 
Code: dots

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://tryclassbuzz.com
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Dot Distribution Map

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
https://xkcd.com/1138/
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Proportional Symbol Map

http://www.washingtonpost.com/wp-srv/special/world/russia-meteor/index.html

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.washingtonpost.com/wp-srv/special/world/russia-meteor/index.html
http://www.washingtonpost.com/wp-srv/special/world/russia-meteor/index.html
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Proportional Symbol Map

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
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Graduated Symbol Map

Lower Higher Hurricane Risk

Sources: Sperling’s Best Places; National Oceanic and Atmospheric Administration (tornado map); 
University of Miami (hurricane map); U.S. Geological Survey (earthquake map)

Lower HigherTornado Risk Earthquake Risk Lower Higher

Weather disasters and quakes: who’s most at risk? The analysis below, by Sperling’s Best Places, a publisher 
of city rankings, is an attempt to assess a combination of those risks in 379 American metro areas.

Risks for twisters and hurricanes (including storms from hurricane remnants) are based on historical data 
showing where storms occurred. Earthquake risks are based on United States Geological Survey assessments 
and take into account the relative infrequency of quakes, compared with weather events and floods.

Additional hazards included in this analysis: flooding, drought, hail and other extreme weather. 

Lowest risk: Corvallis, Ore.
Small quake and drought risk; 
little extreme weather.

Highest risk: Dallas
Lots of almost everything but quakes: twisters, 
hurricane remnants, hail, wind, drought, floods.

Some Places Are Riskier Than Others

MATTHEW ERICSON, JOE BURGESS AND BILL MARSH/THE NEW YORK TIMES

Highest risk:
1. Dallas-Plano-Irving, Tex.
2. Jonesboro, Ark.
3. Corpus Christi, Tex.
4. Houston
5. Beaumont-Port Arthur, Tex.
6. Shreveport, La.
7. Austin, Tex.
8. Birmingham, Ala.

Metro areas with lowest risk:
1. Corvallis, Ore.
2. Mt. Vernon-Anacortes, Wash.
3. Bellingham, Wash.
4. Wenatchee, Wash.
5. Grand Junction, Colo.
6. Spokane, Wash.
7. Salem, Ore.
8. Seattle

Metro area population

       Less than 175,000

       175,000 to 500,000

       More than 500,000
Lower Higher

Scale of hazards

https://archive.nytimes.com/www.nytimes.com/interactive/2011/05/01/weekinreview/01safe.html?_r=0 

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
https://archive.nytimes.com/www.nytimes.com/interactive/2011/05/01/weekinreview/01safe.html?_r=0
https://archive.nytimes.com/www.nytimes.com/interactive/2011/05/01/weekinreview/01safe.html?_r=0
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Graduated Symbol Map

https://www.nytimes.com/interactive/2021/world/covid-cases.html 

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
https://www.nytimes.com/interactive/2021/world/covid-cases.html
https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html?action=click&module=Top%20Stories&pgtype=Homepage
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Graduated Symbol Map?

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
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Isopleth / Heat Map

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
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Choropleth

https://www.nytimes.com/interactive/2016/11/01/upshot/many-ways-to-map-election-results.html

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
https://www.nytimes.com/interactive/2016/11/01/upshot/many-ways-to-map-election-results.html
https://www.nytimes.com/interactive/2016/11/01/upshot/many-ways-to-map-election-results.html
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Choropleth

https://www.nytimes.com/interactive/2016/11/01/upshot/many-ways-to-map-election-results.html
What are the 
pros/cons of this 
display?

tryclassbuzz.com 
Code: choro

http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
https://www.nytimes.com/interactive/2016/11/01/upshot/many-ways-to-map-election-results.html
https://www.nytimes.com/interactive/2016/11/01/upshot/many-ways-to-map-election-results.html
http://tryclassbuzz.com
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Cartogram: Distorts shape to 
convey quantity

What are the pros/
cons of this display?

tryclassbuzz.com 
Code: carto

http://tryclassbuzz.com


49https://andywoodruff.com/blog/value-by-alpha-maps/

https://andywoodruff.com/blog/value-by-alpha-maps/
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Gaster-Newman Physical diffusion model. 

Population "flows" from 
high-density areas to low-
density areas until density is 
roughly equal everywhere.
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https://archive.nytimes.com/www.nytimes.com/interactive/2013/04/08/business/global/asia-map.html
https://archive.nytimes.com/www.nytimes.com/interactive/2013/04/08/business/global/asia-map.html
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https://mbostock.github.io/protovis/ex/cartogram.html
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Value-By-Alpha

https://andywoodruff.com/blog/value-by-alpha-maps/



Route Maps
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Geographic version of London Underground 



55
Beck’s London tube diagram, 1970
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The Mississippi River System
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Type is set in Twentieth Century, by Sol Hess
Design is based upon the London tube map style, originally by Harry Beck
Choice of cities and tributaries largely based upon Natural Earth 1:10m data
Cartography by Daniel P. Huffman, December 2010 | www.somethingaboutmaps.com

creativecommons.org/licenses/by-nc-sa/3.0/
Some rights reserved

https://somethingaboutmaps.wordpress.com/river-maps/


57https://fathom.info/notebook/4756/ 

https://fathom.info/notebook/4756/
https://fathom.info/notebook/4756/
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Line Drive

60
Agrawala, Maneesh, and Chris Stolte. "Rendering effective route maps: Improving usability through generalization." SIGGRAPH 2001



Tooling for Maps

61

Web Tools 
D3: Projections, paths, graticules 
GeoJSON: JSON format for geo data. 
TopoJSON: Topology → compressed GeoJSON. 
Leaflet: open-source, customizable map tile system. 
Mapbox: commercial map tile system 

Data Resources 
Natural Earth Data: naturalearthdata.com 
OpenStreetMap: openstreetmap.org 
U.S. Government: nationalatlas.gov, usgs.gov 

Tutorials 
Command Line Cartography, by Mike Bostock 
https://medium.com/@mbostock/command-line-cartography-part-1-897aa8f8ca2c

https://medium.com/@mbostock/command-line-cartography-part-1-897aa8f8ca2c
https://medium.com/@mbostock/command-line-cartography-part-1-897aa8f8ca2c

