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Geospatial Visualization 
C. Andrews

http://xkcd.com/1138/

http://xkcd.com/1138/


Quantitative estimation ranking

least accurate

most accurate position, aligned scale

length

angle, slope

area, volume

color
Cleveland and McGill, 1984

position, identical nonaligned scales



The Earth is not flat

http://sixboats.co.nz/category/tasman/

http://sixboats.co.nz/category/tasman/


A sphere tears 
when you flatten it

10borrowed from J. Heer



Projecting a sphere

http://earth.rice.edu/mtpe/geo/geosphere/topics/mapprojections.html

http://earth.rice.edu/mtpe/geo/geosphere/topics/mapprojections.html


Projection properties

conformal projection - preserve shape (but not area) 

equal-area projection - preserve area (but not shape) 

equidistant projection - preserve distance from some standard 
point 

gnomic projection - preserve distance between two points 

azimuthal projection - preserve direction from a central point



Equirectangular or Plate Carrée

Wikimedia Commons



Equirectangular

Wikimedia Commons



Mercator

Wikimedia Commons





Wikimedia Commons

Mercator distortion



True size of Africa

http://www.economist.com/blogs/dailychart/2010/11/cartography

http://www.economist.com/blogs/dailychart/2010/11/cartography


True size of Greenland

Wikimedia Commons



Albers Equal-area Conic projection



Albers vs. equirectangular



Hammer projection
modified azimuthal equal-area projection

Wikimedia Commons



Winkel tripel projection

Wikimedia Commons



Projections in D3



Wikipedia list of map projections

http://en.wikipedia.org/wiki/List_of_map_projections

http://en.wikipedia.org/wiki/List_of_map_projections


XKCD - Map Projections

http://xkcd.com/977/

http://xkcd.com/977/


U.S. State by total area

By Connormah - Own work, CC BY-SA 3.0

https://commons.wikimedia.org/w/index.php?curid=7001028


U.S. State by total area

By Eric Gaba (Sting - fr:Sting) - Own workData:NGDC World Coast Line (public domain)NGDC World Data Bank II (public domain), CC BY-SA 3.0

https://commons.wikimedia.org/w/index.php?curid=5007438


Map style



Dot maps



Dot map



Dot map

http://flowingdata.com/2013/10/14/pizza-place-geography/

http://flowingdata.com/2013/10/14/pizza-place-geography/




The Growth of Walmart

http://projects.flowingdata.com/walmart/

http://projects.flowingdata.com/walmart/


Dot maps with icons

http://spotcrime.com/ma/boston

http://spotcrime.com/ma/boston


Dot map with size encoding

http://www.npr.org/templates/story/story.php?storyId=110997398

http://www.npr.org/templates/story/story.php?storyId=110997398


Dot map - What’s the problem?

http://sanfrancisco.crimespotting.org

http://sanfrancisco.crimespotting.org


Dot map - What’s the problem?



k-Means clustering

http://polymaps.org/ex/cluster.html

http://polymaps.org/ex/cluster.html


Dasymetric area map

http://www.trulia.com/crime/

http://www.trulia.com/crime/#!cook-il/13/41.85267,-87.67332/Chicago,IL/


Illustreets
http://illustreets.co.uk/explore-england/

http://illustreets.co.uk/explore-england/


Binning

http://graphics.latimes.com/how-fast-is-lafd/#11/34.1351/-118.5538



Continuous mapping

http://www.newscientist.com/gallery/small-world/1

http://www.newscientist.com/gallery/small-world/2


Continuous mapping

http://www.newscientist.com/gallery/small-world/1

http://www.newscientist.com/gallery/small-world/2


Isopleth or isarithmic maps



Isopleth or isarithmic maps



Heatmap + isochrones 
iso == “same“, chrones” == time

http://www.nytimes.com/

http://www.nytimes.com/interactive/2011/03/11/world/asia/maps-of-earthquake-and-tsunami-damage-in-japan.html?_r=0


Choropleth maps

http://elections.huffingtonpost.com/2012/results

http://elections.huffingtonpost.com/2012/results


Building ages in Amsterdam

http://citysdk.waag.org/buildings

http://citysdk.waag.org/buildings/#52.3568,4.9087,14


Cartograms

http://www-personal.umich.edu/~mejn/election/2012/

http://www-personal.umich.edu/~mejn/election/2012/


Rectangular cartogram

http://aphuge-ch2-population.blogspot.com

http://aphuge-ch2-population.blogspot.com


Circular cartogram

http://elections.huffingtonpost.com/2012/romney-vs-obama-electoral-map#cartogram

http://elections.huffingtonpost.com/2012/romney-vs-obama-electoral-map#cartogram


Non-contiguous cartograms

http://indiemaps.com/

http://indiemaps.com/blog/2011/02/noncontiguous-cartograms-in-openlayers-and-polymaps/


Approximating geography

http://www.npr.org/sections/health-shots/2016/04/27/475880565/that-surgery-might-cost-you-a-lot-less-in-another-town

http://www.npr.org/sections/health-shots/2016/04/27/475880565/that-surgery-might-cost-you-a-lot-less-in-another-town


Line data



Network data

http://www.npr.org/templates/story/story.php?storyId=110997398

http://www.npr.org/templates/story/story.php?storyId=110997398


London tube map



Flow map

http://hint.fm/wind/

http://hint.fm/wind/


Airline flight path

https://www.metabunk.org/threads/visualizing-flight-paths-above-30-000-feet.812/

https://www.metabunk.org/threads/visualizing-flight-paths-above-30-000-feet.812/


Danny Holten & Jarke J. van Wijk / Force-Directed Edge Bundling for Graph Visualization

Figure 7: US airlines graph (235 nodes, 2101 edges) (a) not bundled and bundled using (b) FDEB with inverse-linear model,
(c) GBEB, and (d) FDEB with inverse-quadratic model.

Figure 8: US migration graph (1715 nodes, 9780 edges) (a) not bundled and bundled using (b) FDEB with inverse-linear
model, (c) GBEB, and (d) FDEB with inverse-quadratic model. The same migration flow is highlighted in each graph.

Figure 9: A low amount of straightening provides an indication of the number of edges comprising a bundle by widening the
bundle. (a) s = 0, (b) s = 10, and (c) s = 40. If s is 0, color more clearly indicates the number of edges comprising a bundle.

we generated use the rendering technique described in Sec-
tion 4.1. To facilitate the comparison of migration flow in
Figure 8, we use a similar rendering technique as the one
that Cui et al. [CZQ⇤08] used to generate Figure 8c.

The airlines graph is comprised of 235 nodes and 2101
edges. It took 19 seconds to calculate the bundled airlines
graphs (Figures 7b and 7d) using the calculation scheme pre-

sented in Section 3.3. The migration graph is comprised of
1715 nodes and 9780 edges. It took 80 seconds to calculate
the bundled migration graphs (Figures 8b and 8d) using the
same calculation scheme. All measurements were performed
on an Intel Core 2 Duo 2.66GHz PC running Windows XP
with 2GB of RAM and a GeForce 8800GT graphics card.
Our prototype was implemented in Borland Delphi 7.

c� 2009 The Author(s)
Journal compilation c� 2009 The Eurographics Association and Blackwell Publishing Ltd.

Holden and van Wijk, “Force Directed Edge Bundling for Graph Visualization”, 2009



http://www.spatialanalysis.ca/2011/global-connectivity-mapping-out-flight-routes/

http://www.spatialanalysis.ca/2011/global-connectivity-mapping-out-flight-routes/


Alternatives - Bristle maps

Kim et al., “Bristle Maps: A Multivariate Abstraction Technique for Geovisualization”

http://tobias.isenberg.cc/VideosAndDemos/Kim2013BMM


Alternatives - GeoTime

http://www.geotime.com

http://www.geotime.com

