We live in a society obsessed with the visual—from driving directions to decision-making, it's got to be “on
the map.” But, does being “on the map” automatically convey information clearly? Not necessarily, argue Jean
McKendry and Gary Machlis from the University of Idaho in a paper published last year in Climatic Change. Poorly
designed maps can distort information or make it difficult to understand and may lead to poor decision making.
Fortunately, GIS cartographers themselves are calling attention to the need to raise the bar of contemporary map-

ping.

he devil [always] lies in the
Tdetail—in the case of mapping,
it's colors and fonts, the place-
ment of graphic symbols, or how a
map projection represents the areas
on the Earth. For a map to do its job
properly, it should be designed with
cartographic principles in mind. Unfor-
tunately, this is not always the case.
Yet, like other visual media, maps are
essential to communicating informa-
tion about a number of contemporary,
societal challenges, including climate
change. In their paper in the journal Cli-
matic Change, McKendry and Machlis
(2008) describe how the systematic
evaluation of the cartographic design
and quality of climate maps is essen-
tial but has not occurred yet. They offer
one approach as demonstration.

For their demonstration, the authors
chose a “high-visibility” climate change
map published in 2007 by the intergov-
ernmental Panel on Climate Change
(IPCC). IPCC reports are widely con-
sidered to be a definitive source of sci-
entific information on climate change,
and they are often referenced by
researchers and policy makers alike.
The selected map (“Changes in physi-

32 | ACSM BULLETIN |june 2009

cal and biological systems and surface
temperature 1970-2004") appeared in
the 2007 IPCC report’s executive sum-
mary for policy makers (by Working
Group 1l) and has been published in
modified form in The Washington Post
and other media. The original map is
shown on the next page.

In their evaluation of the IPCC map,
McKendry and Machlis apply aselected
set of cartographic principles adapted
from Brewer (2005) and Krygier and
Wood (2005). They examine the map
projection used to show geographic
areas and the distribution of data; the
level of generalization applied; map
layout focus; visual variables such as
color hue, color value, and color satu-
ration; the size and shape of symbols
used to represent either quantitative or
qualitative data; and visual hierarchy.

Consider, for instance, the map pro-
jection used in the IPCC map. The map
would benefit from the use of an equal-
area map projection, which is a pre-
ferred projection for showing data dis-
tributions on small-scale maps. In the
IPCC map, the projection is not equal
area, and the colored squares, equal in
size, do not represent the same area

on the Earth. The authors rate the map
projection choice as “poor.”

Next they look at generalization. As
a small-scale world map, countries are
appropriately the smallest geographic
area. However, linework symbolizing
coastlines and boundaries is rather
detailed. The authors rate generaliza-
tion as “satisfactory.”

Data classification is also evaluated;
the map includes examples of both quali-
tative and quantitative data classification.
Temperature change is an example of
quantitative data (differences in amount).
Such data can be grouped into classes
or groups by external criteria, (e.g., into
equal intervals) or by their characteris-
tics (e.g., natural “breaks” between data
points). The IPPC maps shows five tem-
perature classes, but it is unclear how the
breaks between the data classes were
established, only that the ranges for the
classes are not equal. Overall, the map is
rated as “satisfactory” on data classifica-
tion.

The authors apply two principles deal-
ing with color to the IPCC map —color
hue and color value. Different color hues
(e.g., red, green, or blue) are typically
used to distinguish features that are



qualitatively different, such as rivers
and roads. On this map, physical and
biological systems are appropriately
depicted with different colors (blue for

numbers and darker (e.g., dark green) for
higher numbers. In the map, temperature
data are shown using a sequence that
varies by hue, not value. The authors sug-

gest that a detailed, spectral or “rainbow”
sequence has been simplified for the five
classes. As a result, the visual effect pro-

physical and green for biological). The
authors rate the map as “satisfactory”
on this point.
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However, quantitative data for temper-
ature changes has not been accurately
represented by color value (the light-
ness / darkness of a single hue). Value
is typically light (e.g., light green) for low

duced on the map is a change in color
hue, not value. Consequently, they rate
the use of value as “poor.”

The authors also find that the map
lacks visual focus, with a complex cap-
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tion, legend, and unclear headings. The
visual hierarchy of some of the mapped
data is poor (e.g., overlapping symbols
for biological and physical systems).
In addition, color hues used for these
locations don’t stand out enough from
the map background.

The authors’ evaluation—a demon-
stration applying selected cartographic
principles for good map design to a
highly visible climate change map—
indicates the need to systematically
examine other climate change maps.

With  off-the-shelf desktop soft-
ware, ready-to-use data, and Internet
mapping becoming commonplace,
map-making can seem easy. But are
maps created with little attention to
fundamentals easy to understand and
do they serve the purpose for which
they were created? Scientists who
create poorly designed maps may not
be effectively communicating scien-
tific information about critical issues to
policy makers and the public.

What next? Climate change sci-
entists and cartographers would
benefit from “lessons learned” by
evaluating the cartographic design
of climate change maps. The authors
propose that climate change scientists
“engage” with cartographers to ensure
that their maps incorporate high qual-
ity cartographic design. When the
human connection is not possible, the
authors list numerous resources avail-
able in the literature and online. Maps
can be compelling and powerful visual
representations of spatial features and
data—if both scientists and cartogra-
phers work together to make them so!
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