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What to expect.

We will start off with a brief discussion on the two main general types of maps, 
the Reference/General-purpose map and the Statistical/Thematic map.

Next we will discuss single variable (univariate) maps followed closely by 
multiple variable (maps with more than one variable) maps, which includes the 
two variable (bivariate) maps as well as the more than two variable (multivariate) 
maps.

Examples and discussion of a couple of multivariate mapping techniques will 
round out the presentation. 

Questions and answers at the end.



Typically displays features from 
the geographical environment 
such as coastlines, lakes, political 
boundaries, roads and other 
similar objects

Examples include topographic 
and Atlas maps

They help you move or navigate 
across the landscape

Reference or General-purpose maps





Statistical/Thematic Maps
Presents a graphical 
theme usually about a 
single subject

While typically used to 
display various human 
activities, thematic maps 
often show a wide 
variety of physical 
phenomena

These maps can include 
one, two, or multiple 
variables giving rise to 
univariate, bivariate, or 
multivariate maps



Univariate maps

A single theme on a reference background









What is multivariate mapping?

It is the process of mapping more than one variable or geographical 
phenomena on a single thematic map.

This is usually done to overcome the problems associated with comparing 
variables on separate maps.

Can be a great tool for examining spatial patterns of cross-correlation 
between features. 

Caution must be taken as you increase the number of variables mapped 
together. Increasing the complexity of the map can often lead to a decrease 
in readability and clarity.



Statistical map of the United States of America,
Cowdon, James S. and Holman, James D.,
Wash., D.C. M. Joyce, Eng. 1888. 



Statistical map of the Unite States of America,
Cowdon, James S. and Holman, James D.,
Wash., D.C. M. Joyce, Eng. 1888. 



Bivariate maps

Bivariate choropleth map comparing the Black (blue) and Hispanic (red) populations in the 
United States, 2010 census; shades of purple show significant proportions of both groups.



Bivariate colors – ArcGIS Pro Documentation

2 variables with 3 classes each will yield a total of 9 possible 
combinations

2 variables with 4 classes each will yield a total of 16 possible 
combinations

At this rate we start to quickly lose the ability to distinguish the various 
shades of color from each other.



Gender distribution in Iowa, by county, 
using a combination of proportional 
and pie chart symbols

The map to the right shows one variable 
as a choropleth map (county pop), with 
a second variable shown as proportional 
symbols (deer accidents) on top.





Adapted from the National Weather Service, Weather Prediction Center’s Sample Station Plot, 9-19-2022



Chernoff Faces

Developed by Herman Chernoff in 1973

Takes advantage of a person’s ability to quickly 
recognize the shape and make up of a human face.

Utilizes individual parts of a face to symbolize 
multiple variables

Caution when pairing facial features with 
variables to prevent unintended offense.





Questions?
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