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Chapter 1

Introduction



Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014

Scale
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Good design matters
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Chapter 2

Creative inspiration
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Your creativity

• Participate in other kinds of creative 
work such as drawing

• Visit art museums - a great source of 
inspiration

• Look at maps you like and note the 
specifics that draw you to that map
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Chapter 3

Layout design
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Which is the better title?
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Map Title Placement Options
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Bringing the title to life examples

(leading dots)

(expanded character spacing)
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Legend color gradient; choropleth

No white space between gradient colors



Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014

Legends

Less clutter 
here; title 
can be 
omitted, 
also
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Chromatic contrast

Matching background 
color of legend to map 
background color 
assures other colors 
will appear the same
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North arrow

• Keep the north arrow small, simple 
and unobtrusive for most modern 
layouts

• Do not include a north arrow on 
any map that uses a spherical 
projection
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Other elements

• Frame

• Date

• Authorship
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Scale bars

Compact form is more modern
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When 2 scales are required

Place them close together
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Scale bar with a representative 
fraction
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Other scale types
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Architectural margin boxes

Less visual clutter in this example
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Lines must snap together

X

Correct
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Graticules on a navigational map

Placed 
beneath the 
land masses
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Network path

For internal workgroup use or to refer 
public to a public data repository
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Data sources information

No abbreviations used (except U.S. for 
United States) – avoids confusion later
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Logos
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Tables – patterns and data 

Red circle 
signals an 
anomaly in the 
data
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Inset maps

Connect the inset to 
the corresponding 
portion of the larger 
map
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Context – visibility of the map at 
a site – where will it hang? 
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Context

Dark color 
contrasts with 
plain office 
walls
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Context

Candy shop 
colors get 
attention on a 
gray cubicle 
wall
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Emphasis map
An important planning sketch
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Margin elements

Common placements
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Architect’s box

Split into 3 segments
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Balance = harmony
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Font style matches content
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Symmetry and asymmetry
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Chapter 4

Fonts
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Serif or sans-serif
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Font examples
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Decorative fonts
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Decorative fonts cont.



Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014

Script-type fonts
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Same point size variation
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Font comparison

Monotype font
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Monotype font - easier to read 
for blocks of numbers

(Monotype)
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Point size
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Point size & viewing distance
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Size in Times New Roman
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Body text point size
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Spacing, cont.

This is easier 
to read
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Spacing relative to size of element
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Subtitles
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De-emphasize margin text

Use of italics
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Standard conventions
Know the standards and consider carefully 
before you veer away from them

(De-emphasizing the uppercase words by 
using a slightly smaller point size) 
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Placing labels next to map 
features
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Readability tool
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Common labeling 
standards
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Halos

A visual disaster
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Halos

Better: halo matches underlying color
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Chapter 5

Color
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Three concepts of color
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Color harmonies

Combinations of colors 
based on their positions in 
the color wheel
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Color harmonies

• Analogous

• Complementary

• Polychrome

• Neutral
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RGB triplets
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Hex notation
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HSV notation 
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CMYK
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CIELAB
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2 important color rules in GIS

• Figure-ground – to differentiate 
an object from its background

• Viewer’s perception – a series 
of rules
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Using color 

Not enough contrast Color, highlighting
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Vignette or gradual fade-out

Contrast between water and land



Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014

5 shade rule

The human eye can only distinguish 
among 5 shades of the same color
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5 shade rule
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Color gradients
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Color connotations (feelings)



Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014

Odd color ramping=surreal map
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Sample color boxes
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These can make you dizzy
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Foreground and background 
color effects
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A dark background is less 
commonly used
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Consider red-green color 
deficiency
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Chapter 6

Features
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A cased road symbol with outline 
in dark color
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A classic land background

Land is  RGB:209 
224 115

Minor roads are 
white with gray 
casing
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Conventional road map
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Hard to understand what this says 
about the stream
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Use of a spline text algorithm
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Basic stream map
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Using variation

Stream lines are 2 
different colors and 
2 different styles

Wide character 
spacing in splined 
text
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Showing hot spots on a map
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Buffering for emphasis

Political 
boundaries are 
layered on top 
of the rivers
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Bathymetric map

Adds richness to large bodies of water
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Another bathymetric map
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Graphics, such as the wave crest 
here, can be a nice touch
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Stippling used for texture
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Light color used to demphasize 
the lakes
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Dark color used to emphasize the 
lakes
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Standards for city and town points
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City points using white circles 
with black borders
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Gradient fill
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Modifying color value to provide 
information
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Differentiation by symbol type 
and size

Stars are 
usually reserved 
for capitals
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Political boundaries shown with 
color
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Fill colors and dashed lines



Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014

Nested hierarchy
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Showing boundaries that are not 
hierarchical

Fill color

Hashing

Outlines
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Dot pattern shows nature of 
imprecise boundaries
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A multi-ring buffer for a stream

Depicts the 
stream buffer’s 

inherent 
fuzziness



Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014

Dot map without boundary lines
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Another way to deemphasize 
boundaries
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Contour label

Label the elevation for every 5 or 10 
contour lines
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Hypsometric tinting

Shaded contour 
map

Data rich
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Hillshading
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Uncommon color scheme 
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Hillshade for hydrological features

Showing the 
relationship 
between 
floodplain and 
elevation
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Parcel map –surveyed and hand-
drawn 
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Highlighted parcel map



Colored lines overlaid on an aerial 
photograph
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Land use parcel map

Green – forest

Orange –

residential

Tan – public 

space



Bay currents – 3 symbol sizes to 
show velocity and direction
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Smaller scale view of the same 
map
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To show currents in small scale 

Elongated arrow
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Ocean currents and sea surface 
temperature
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Red hue shows a lot of hot air
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Wind barbs clutter
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Direction and speed of the wind
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Another way to show wind speed 
and direction

Darker and longer 
arrows = a fast 
wind



Resampled to decrease visual 
clutter
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Effect of enlarging the map 
extent – all barbs visible 
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Temperature isolines in color
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Area between isolines is shaded

This gives a 
different view. 
Consider your 
audience’s needs 

when deciding 
which view to 
use. 



Temperature isoline map with 
degrees shown

May need to 
use halo-text 
for the labels or 
a symbol with 
text
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Temperature points, cont.

This design also 
shows clearly 
that the data 
was taken at 
discrete stations
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Level 1 Anderson 

Original Munsell 
model converted 
into RGB triplets
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National Land Cover Database (NLCD)
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1992 NLCD for S. Carolina
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NLCD for Colorado

Graphic 
color filter 
used 
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Same map with suggested color 
scheme



Same map, zoomed in with 
modified color scheme
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Same scale, suggested colors
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Appalachian Trail

States outlined
in white do not 
compete with 
the trail line
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To show the NY portion of trail

State 
boundaries in 
light orange 
so the trail 
line is 
prominent
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Common way to show a trail system

Numbers reference trail 
names
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Example of ordering features



Transparent manhole covers 
shown on top of sewer lines
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Smaller manhole covers

Provides for 
equal focus on 
storm and 
sewer drains



Polyline format 
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Focus is on the bold color areas 
with thick black outlines 

Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014



Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014

Think about frames



Impervious surfaces data 
overlaid on highway and road to 
show correlation
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Use of color ramp for data in 
percentage form
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The same map lightened to show 
another dataset

Number of 
households per 
census block
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Population in gray, 
imperviousness in red pixels
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Showing nested basin levels with 
line thickness and color
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Absence of data around the map 
focuses attention
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Achieving a balance between 
contextual detail and focusing the 
viewer’s attention
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Hillshade map with basins

Hillshade 
lightened by ~ 
50%
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Use of 3D software
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Building footprints with parcels in 
light gray
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Scale is critical- be sure the data 
use the same scales

Building 
footprints

Land parcels

Land cover
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Orthophotograph with outlined 
footprints
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Bold color applied to small 
features
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Soil map under hydrology data 
and parcel boundaries
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How to show 2 polygon datasets
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Dot-density soil map
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Predefined color scheme for some 
geologic data 
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Use of white for land, gray for 
water 

Good contrast 
with dark gray 
labels
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Standard color scheme showing 
geologic age



Mt. Rainier – using a muted geology 
background so overlying roads and other 

boundaries are visible
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Use of bright geologic line 
features
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Chapter 7

Static maps

Slides



Slide 1 shows a study area and its 
impervious surfaces

Giving a presentation

Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014



Slide 2 added the national park 
lands

This layer dominates the 
map

No text or legend means 
the audience must listen

Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014



Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014

A complex slide can work for a 
small group
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Guidelines for small, in-line report 
maps 

1/5th to 1/6th of 
overall page 
area
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Chapter 8

Projections
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Deciding which projection to use
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Properties of projections
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Robinson projection



Projections
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Azimuthal projection - equidistant



Rotated polar stereographic 
projection

Lecture slides for GIS Cartography: A Guide to Effective Map Design, 2nd ed, G.Peterson, CRC Press, 2014
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Skills for a cartographer 
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Chapter 9

Zoom level designs
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Digital map at 3 zoom levels

Zoom 2
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Zoom 7
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Zoom 14
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Maps may appear differently on 
different devices
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Approximate map scales by zoom 
levels
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“This book is an excellent text for the practicing GIS professional and for anyone who 
wants to know both the theoretical as well as practical underpinnings of cartography.”

—Jack Dangermond, Esri President

“… Ms. Peterson provides easy-to-understand, detailed guidance on creating effective 
mapped communications. … an excellent resource for geo-professionals and early 
career mapmakers alike. … significantly contributes to better communications between 
mapmakers and the decision makers and consumers who need to understand phenomena 
being mapped. I highly recommend it to readers who want to tell the story of their  
studies in maps and don’t want limitations in design to detract from their important 
analytical message.”

—J. Edward Pickle, Chief Executive Officer, Boundless

“ … Gretchen Peterson demystifies successful cartographic communication. She reveals 
that it is not talent or templates that make great maps; it is the insightful coordination 
of each graphic element. In user-friendly language, Peterson presents insight that 
cartographers and GIS professionals—at all levels—can use to improve the quality of  
the work.”

—Dave Imus, Imus Geographics

See What’s New in the Second Edition

•	 Projection theory

•	 Hexagonal binning

•	 Big Data point density maps

•	 Scale-dependent map design

•	 3D building modeling

•	 Digital cartography and its best practices

•	 Updated graphics and references

•	 Study questions and lab exercises at the end of each chapter

In this second edition of a bestseller, author Gretchen Peterson takes a “don’t let the 
technology get in the way” approach to the presentation, focusing on the elements of 
good design, what makes a good map, and how to get there, rather than specific software 
tools. She provides a reference that you can thumb through time and again as you create 
your maps. Copiously illustrated, the second edition explores novel concepts that kick-
start your pursuit of map-making excellence.
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