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But what about time? 

•  Adds an additional dimension to the map 
– Makes it even harder to represent 

•  Spatial-temporal Visualization: Techniques for 
representing time on a map 



Spatio-Temporal Data 
 

•  What is changing where and how? 
– What? 

•  Points, lines, areas 
– Where? 

•  Along a path, in 3 dimensional space 
– How? 

•  Continuously, new areas 

		

 
 



Example 

•  Continuous movement of a point along a line 
– Examples: tracking an animal, car or GPS receiver 
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•  Evolution of an area in size or shape 
–  Increasing or decreasing the size or shape of a feature  
– Examples: urban sprawl, decreasing forest cover 
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•  Changing the number of occurrences 
–  Changing the number of features 
–  Usually included with changes in size or shape 

•  Examples: forest fragmentation, spread of species 
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Illustrating time on a map 

•  Single static map 

•  Series of static maps  

•  Animated map  



Ancient Courses of the Mississippi Meander Belt, US Army Corps of Engineers, 1944. 

Single static map 



Single static map 



Carte figurative des pertes successives en hommes de l'Armée Française dans la campagne 
de Russie 1812-1813 by Charles Minard, 1861 

Single static map 

•   Charles Minard’s flow map shows Napoleon's 1812 winter march to and from Moscow 
–  The map shows the path of the army, with the area (pink and black) scaled to the number of soldiers 
–  The bottom shows the temperature relative to time 



Static single maps 

•  Shows how a given area has changed over the 
specified period 
– How a country or state's borders have altered over time, 

or how natural features in an area have changed 
•  Usually shows differences using varying borders, 

shading, or arrows 



Series of static maps 

•  Each map shows a different “slice” of time 
– Allows the viewer to compare among the different times 



Series of static maps 
 



Series of static maps 
 



Animated maps 



Animated Maps 

•  Uses animation to overlay a time series of data 
– Can be difficult to focus on an individual time 
– Works will for digital display 
– Can not (obviously) be used for print documents 



•  ANIMATED: US STATES 



Time in ArcGIS 

•  Vector: Time tools 
– Need to have repeated features 

•  Not repeated fields 

•  Raster: NetCDF Tools 
– Each time is a different layer 
– Hard to process in ArcGIS 

•  Other GIS packages are better 

•  For both types of data, can create animations or 
query particular times 



Repeated Fields 
 



Repeated Features 
 

State	Popula+on	



•  TIME: NETCDF VIDEO 



Data Links 

•  Atlas of Historic County Boundaries 
•  http://publications.newberry.org/ahcbp/ 

•  National Historic Geographic Information System 
– https://www.nhgis.org/ 

•  NOAA’s Gridded Climate Datasets 
– http://www.esrl.noaa.gov/psd/data/gridded/ 


