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BACKGROUND 

As you requested, I am reporting on mapping techniques that I have encountered in my GIS studies 
that need to be better implemented by the City.  Two important techniques in effective mapping are 
multivariate representation and methods for representing data uncertainty.  

     

MULTIVARIATE REPRESENTATION 

Multivariate symbols use variable symbols to represent multiple variables of data at the same time.  
Symbols can vary shapes, sizes, and light or dark values to create separable symbols or by hue to 
create integral symbols that represent different values of a variable.  Configurable symbols with split 
size symbols can effectively represent differences between two paired data values.  Our office has a 
copy of the book, Designing Better Maps, A Guide for GIS Users, by Cynthia A. Brewer, which has 
an extensive set of examples and guidelines for the proper use of multivariate symbols, including 
proper color combinations, size and symbol types, and line and area symbol techniques.  Multivariate 
representation on a map is commonly accomplished by using multiple symbol type superimposed on 
a map.  A map with a color hue varying in intensity with point data and isolines superimposed on top 
is an example of this.  This book gives good guidelines to help avoid data being obscured on this type 
of map and guidelines maintaining the general readability of the map.  It is also possible to use 
multiple small maps next to each other or transparent overlays to represent multiple types of data.  

 

METHODS FOR REPRESENTING DATA UNCERTAINTY 

All data shown on maps have some degree of uncertainty.  Spatial uncertainty, temporal uncertainty, 
and attribute uncertainty are the some examples of this.  Maps which attempt to show all of these at 
the same time can be quite complicated to prepare and read.  A guide developed by the 
Environmental Protection Agency, “Cartographic Symbolization and Design:  ARC/INFO 
Methods” by Allen Brenner, which covers an extensive array of methods for representing data 
uncertainty should be used as one of our guides for map preparation.  It breaks down uncertainty 
into categories for the Physical World, Computer World, and Human World.  In addition to the 



more common representations of uncertainty, such as verbal statements, split map displays, toggled 
maps, multivariate symbolization, transparency, and animation, it covers advanced legend design for 
complex multivariate maps, turkey box plots, linear graphs with error bars, and other methods. 

 

RECOMMENDATION 

Given the wide variety of data the City needs to be able to effectively represent and the need for 
unambiguous easily interpretable maps to communicate these ideas, I recommend the City adopt the 
documents above as standards for representing multivariate data and data uncertainty.  
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