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(Mis)Communicating with Geographic Information System
Mapping: Part 2—Determining Data Cutoffs

Abstract

The increasing use of geographic information system (GIS) technology in various fields suggests the need for
professionals, including those in Extension, to be mindful of communicating data accurately and effectively. This
article examines approaches to creating classes or groupings within data as well as the weaknesses of each
approach. Data break units discussed in the article include equal intervals, quantiles, and units resulting from
natural breaks. Ideal situations for each type of data break are presented. The article emphasizes the need for
Extension professionals to consider the effects of data grouping to avoid miscommunication when using GIS
mapping.
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Given the increasing popularity of geographic information system (GIS) technology in various fields,
including Extension, it is imperative that professionals be aware of factors that maximize its communicative
potential. More importantly, knowledge of these factors can help one avoid miscommunicating or
misrepresenting data. In Part 1 of this two-article set, also published in this issue of the Journal of Extension,
we discuss the importance of choosing the appropriate unit of data representation (i.e., count, percentage,
location quotient) and potential implications for data interpretation (see
https://joe.org/joe/2019april/tt3.php). In this article, we turn our attention to an often overlooked but very
important aspect of mapping—namely, how data are organized or broken into classes. How data are broken
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down into classes in maps can lead to communication of very different stories; accordingly, it is imperative

that those who use GIS mapping be mindful of this issue.

In mapping, data typically are organized into discrete categories (e.g., 0%-25%, 26%-50%, 51%-75%,
76%-100%). The most popular approaches to classifying data are the equal intervals, quantiles, and natural
breaks methods (with the last being the default setting in most GIS programs). Although seemingly a minor
detail, the choice of methodology for determining breaks can result in drastically different maps. Herein, we
illustrate this concept by using the three approaches to represent the concentration of ethnic minorities by
county in Nebraska using county data from the 2010-2014 U.S. Census (U.S. Census Bureau, 2014).

Equal Intervals

The term equal intervals simply means that all data classes are about the same size (e.g., 0%-25%, 26%-
50%, 51%-75%, 76%-100%). Figure 1 exemplifies the use of the equal intervals method, with classes
calculated by dividing the highest count by the number of categories we want. Some scholars published in
the Journal of Extension have used equal intervals in mapping various data (e.g., Veregin, 2015). In our
example, Douglas County had the highest number of minorities (156,144). Thus, we divided this figure by
the number of classes we had predetermined (156,144 + 4), creating intervals of approximately 39,000. One
county falls in the class with the highest minority population range, one falls in the class with the third
highest range, and the remaining counties are in the class with the lowest range.

The equal intervals approach (Figure 1) highlights the influence of high concentrations of population
(skewness). Because Nebraska's population distribution is highly concentrated in two counties (Douglas
County, where Metro Omaha is located, and Lancaster County, where the capital of Lincoln is located), so is
its minority population.

Figure 1.
Concentrations of Ethnic Minorities in Nebraska (Equal Intervals)
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In the quantiles approach, the number of groups is predetermined. Cases (e.g., counties) are then sorted by

the target variable (e.g., number of ethnic minorities) and then divided into equal groups, each containing
the same number of cases. Because there are 93 counties in Nebraska and we had predetermined four data
classes, each class has approximately 23 counties. As indicated by the breaks in the data in Figure 2, 25% of
the counties fall within the 2-101 range for number of minorities, 25% in the 102-411 range, 25% in the
412-494 range, and 25% in the 995-156,144 range.

Figure 2.

Concentrations of Ethnic Minorities in Nebraska (Quantiles)
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The stories from the two maps shown in Figures 1 and 2 could not be more different despite the fact that
both represent the same data and the same unit of representation (i.e., counts/frequencies). Someone
examining Figure 1 might surmise that there is ethnic minority concentration in only two counties, whereas
someone examining Figure 2 would likely think that there is great dispersion of ethnic minority populations
across the state.

An important factor to consider in choosing whether to use equal intervals or quantiles is whether the
population distribution is skewed. In our example, one county in Nebraska has only two ethnic minorities,
and another has 156,144. In addition, there are two counties with somewhat large populations and
correspondingly large ethnic minority populations. All other counties have low numbers of ethnic minorities
(less than 39,000). Thus, based on use of equal intervals, Figure 1 has only two counties highlighted. In
contrast, the use of quantiles (Figure 2) forces cases into each category. Thus, the highest quantile group is
overrepresented (weighted in favor of the group with the highest minority population range)—making it
seem as though there are many "hot spots" of minority population.

Natural Breaks

The natural breaks approach ameliorates the extremes affecting the equal intervals and quantiles methods as
they are based on the average. Natural breaks in the data are determined through an algorithm that
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maximizes between-class variance and minimizes within-class variance. In other words, the natural breaks

method makes classes where there are clusters in the data (population) distribution. The natural breaks
method is the default setting in many mapping programs, and its calculation can be found in earlier scholars'
descriptions (e.g., Jenks, 1967). Several examples of the use of the natural breaks approach can be found in
articles published in the Journal of Extension (e.g., Harris, Aboueissa, Jacobus, Dharod, & Walter, 2010;
Rebori & Burge, 2017). Regarding our example of mapping ethnic minority concentrations in Nebraska,
Figure 3 shows one county in the group with the highest minority population range; two in the group with
the second highest range; 13 in the group with the third highest range; and the rest in the group with the
lowest range.

Figure 3.
Concentrations of Ethnic Minorities in Nebraska (Natural Breaks)
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Conclusion

Reflecting on such issues as the purpose of a mapping exercise, the geographic spread of the data (e.g., are
the data of interest highly concentrated in a handful of areas?), and existence of outliers can guide Extension
professionals in their interpretation and development of maps for programming. In our example, if our
intention is to highlight locations with high concentrations of ethnic minorities, the equal intervals approach
(Figure 1) may be most helpful. However, equal intervals would be a poor choice if we want to communicate
where in the state we can find more ethnic minorities. If our need is to highlight counties in which special
attention should be paid to new audiences or topics relevant to ethnic minorities, the natural breaks
approach (Figure 3) might be most useful. As for quantiles (Figure 2), it is difficult to envision a situation in
which this would be most useful. Given the nature of our data, the use of quantiles (Figure 2) is in fact quite
misleading, exaggerating the presence of minorities and suggesting greater dispersion across the state.
Nonetheless, quantiles may be useful in other scenarios, particularly if one is mapping data that are more
evenly distributed across the range. Understanding issues around the seemingly small detail of determining
data breaks is extremely important in effectively communicating with maps and avoiding miscommunication
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of data.
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