Using 3D Models to Better Represent Spatial Data
Anthony Rinna

Abstract

Methods

This analysis focused on the representation of data using 2D and 3D classification techniques . The analysis was completed using
shapefiles of the counties in the Continental United States and using the 2010 population of each county for values. The analysis yielded a
model which is very helpful in the accurate interpretation of the map. If the expense of software or processing power is not an issue for the
creator, 3D modeling seems to be an effective and indispensable tool for representing complex datasets.

The data used in this analysis was obtained from the Census Bureau’s TIGER/Line shapefile database.
These shapefiles contain an abundance of census data which could be used to perform analyses at a future
data but for this project only total population of each county was focused on.
The data from the census bureau was used in conjunction with two different software packages. Figures 1
and 2 were generated in ArcMap while 3D imaging (Figure 3) was done in ArcScene.

Introduction

After projecting this information so that distances and north would be true the processing for the 2D

Displaying a large amount of data with many unique values often makes it difficult to find an appropriate classification scheme which
is easy for the reader to interoperate and understand. Typically when displaying large amounts of data rasters, point densities, or graduated
symbols are used to show the relative highs and lows associated with values. These techniques are not always intuitive or easy to follow
and much of the data can be washed out with these classification techniques. This loss of data is especially apparent in datasets where
some features are much smaller than others. The focus of this analysis was to use an alternative technique to classify a large and variable
dataset (county population in the United States) by creating either a 3D shapefile from these values.

maps was straightforward. This Analysis was limited to just the Continental United States by selecting only
these features and creating a new shapefile of only these features of interest. This was done in order to make
processing and viewing of the data easier. Second this data was classified in a few of the most common
techniques used. Maps of these different techniques were created (Figures 1 and 2). Other maps were
created in addition to Figures 1 and 2, however these two are shown because they best represent the most
effective traditional techniques. Figure 2 demonstrates
which of the traditional methods was the most effective
at displaying the data.
This same data was used in ArcScene and classified
using the same classification as Figure 2 (Jenks Natural
Breaks was used because it is commonly used in many
cases). Using the same classification ensured that the
3D model was not given an advantage in this way. This
model was given a 3D component by extruding the layer
to its relative height based on the population of the
county. An expression was used to apply a vertical
exaggeration so that the data was viewable. This
expression which is “Sqr ( [Population] ) / 500.” The
purpose of the square root is to “soften” the extremely
high outliers while preserving much of the difference
between low values. Without this calculation done first,

Figure 1 (above) shows a common method used to show numerical data, point density. In this case, for
every 250,000 people in the county a point is drawn in that county. This is not the most effective method
as some counties are too small to show the relative number

Figure 2 (above) shows a common method used to show varying types of, graduated colors. This method
of classification was the most effective of all the traditional techniques. However, at this resolution, this
technique did not accurately the smaller counties located on the east coast. This gives the impression that
the majority of highly populated counties are located on the west coast.

low values would essentially be reduced to zero. A map
was then generated from this 3D model (Figure 3).

Results
The use of a third dimensional component in the visualization of this dataset makes it easier and more intuitive to read and
comprehend than a standalone 2D map. Smaller features that are not visible when the map is viewed at this scale are more
apparent and slight variations in otherwise homogeneous areas are much more noticeable with 3D relief.

Conclusion and Discussion
This analysis managed to accurately represent the ability of 3D modeling to better represent datasets with inherent
variation in the distribution and value of their features. While this method is better able to represent features that would otherwise
not be apparent, it does have some drawbacks. First the use of 3D modeling software is often expensive in monetary terms and
in terms of computer processing power. In this way, many analyses may be limited due to the size of a dataset. Second, due to
inherent complexities 3D models do not always translate to a 2D format well. However, this problem can be mitigated by including
a 2D format which can be used for reference (Figures 2 and 3). This technique may be effective while displaying other complex
census data such as socioeconomic trends. Additionally 3D modeling could help better display even more complex information
Figure 3 (directly above) shows the population totals for each county with graduated colors as well as extruding each county to its relative height
based on the total population (see methodology for explanation of vertical exaggeration). It better represents subtle differences in population in the
interior of the United States as well as better represents the metropolitan areas around large cities. In addition, small counties with high populations
on the east coast are much better represented. Because of their size, these counties are hardly visible using traditional 2D classification techniques.

such as trends with smaller boundaries such as postal codes. The use of 3D modeling may not always be necessary for all
datasets but when complex features are not well represented in a 2D format it may be a viable alternative.

Data for this analysis sourced from the United States Census Bureau

