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Cartography

Maps as a Communication Medium

Bad Maps, Bad Maps, What’cha Gonna Do,
What’cha Gonna Do When They Come For
You?

“... Internet map servers are taking map design from the
hands of cartographers and the result is the worst kinds
of carto-crimes, as I call them. Great data, great idea, terrible

execution!"

— Martin von Wyss




Cartography

Maps as a Communication Medium

Why do we use Maps? Maps are popular because:

They simplify the complexities of the world

They have a strong visual impact
They are convenient to use
They are considered a credible source of information




Map Elements

Just what are the basic elements of a map?

Purpose
Titles and Subtitles
Legends or Keys
Scales
Text

Balance and Layout

Symbols




1)

2)

3)
)
5)

Map Elements

Titles and Subtitles

DO NOT INCLUDE THE WORD “MAP”
IN THE TITLE!!!

Keep it simple and about the subject

The subtitle should enhance or clarify the title
The subtitle should be a smaller type size

Should be prominent but not dominant
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Map Elements

Map Legend

DO NOT USE “LEGEND” AS THE TITLE!!!

Should not contain any elements that are not on
the map

Should be subordinate to the title

Describes all the symbols on the map; provide
good definitions

Layout should be hierarchically and logically
structured




Map Elements

Map Legend — An Example

—

Map Features
Major Basins and Sub-Watersheds Water Features
;"¢ HUC12 Sub-Watershed Perennial Stream, Canal, or Ditch

“ — .' .
! Boundary Intermittent Stream
Administrative Basin Delineations Dam

CS Calio Coulee Lake, Pond, or Reservoir®

(::_C)) Comstock Marsh or Swamp*

Devilg Lake Additional Map Features
@  Populated Place or Locale
Edmore Coulee City / Urban Area /

. Corporate Limits
Hurricane Lake Scale 1:158.400
One nch rep rsents cwe and onadialfm iles

/?./ uUs Hl ghwaﬁ’ L fisd State Phne Coord naes fyzesm, South Tone
Mauvais Coulee /J State Highway

St. Joe Coulee ~ N Ralroads
N\, County Lines

Starkweather Coulee
+ PL3S Section Corners

Stump Lake ~" " PLSS Township Lines




1)

2)

)

Map Elements

Map Scale — Representative Fraction

Is the ratio between
two points measured
on a map and the
corresponding
distance measured -

on the ground Scale 1:158,400

One inch represents two and one-half miles
Modified State Plane Coordinate System, South Zone

A Representative
Fraction 1s unit-less

1:24,000 1:63,360
1:100,000 1:126,720
1:500,000
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Map Elements

Map Scale — Verbal

States the scale definition in simple terms
Ex. One Inch Represents One Mile

Pay attention to terms such as “Equals”,
“Represents”, and “Approximately”

1:63,360 — One Inch Represents One Mile

1:500,000 — One Inch Represents Approximately
Eight Miles (actually 7.891414141 miles)




1)
2)

3)

Map Elements

Map Scale - Graphic

Make sure you have the units displayed

Make sure you have a graphical scale
on maps that may be reproduced at
different scales

Use units that are most likely to be

used by the reader




Map Elements

Map Scale - Graphic

F

Scale Bar Selector @1

Preview

Stepped Scale Line

Alternating Scale Bar 1

Alternating Scale Bar 2

100
Inles

Single Division Scale Bar

= ———
Haollow Scale Bar 1

Properties
=1 =N = ——— —

Hallow Scale Bar 2

Double Alternating Scale Bar 1




Map Elements

Map Scale — The Layout

Miles
Scale 1:158.400

One inch represents two and one-half miles
Modified State Plane Coordinate System, South Zone




1)

2)

3)
)
S)

Typography
Type must always be legible and clear;
6 to 8pt type 1s smallest that should be used
Type can have a hierarchical component;
bold/dark/latger sizes suggest importance
ITtalicized type can suggest movement

Try to space lettering across the entire feature

How about coloring the text the same as the

symbol you are labeling







Typography




Typography

Lettering generally should be aligned horizontally and not
obliquely. If you cannot align it horizontally, curving the

lettering 1s acceptable.




Typography

If curved parallels appear on the map, the curvature of the

graticule is often strong enough to place the type along
the parallel.




Typography

Vertically placed type should be placed so that it can be read







Typography

If lettering 1s on a diagonal, it should be placed so that it
will “fall on its feet” if it 1s swung into

the horizontal position.




Typography

The point symbol should be seen first and its identification




Third .First
Fourth Second

Fifth
Sixth

cur VeO’.O“wed
Curve® Curved

Name
* .Name

e %2 o
Name/ Name

Leader




QUEBEC

O >
{\\ e\ Y
-\0‘?__ e '//—-:\;
Lake U“mﬂﬂ
Ve

Philadelphia

> /ATLANTIC

<%~ NORTH CAROLINA

Raleigh e

Robinson, et al.




—_—
-y
Toronto af
ke Ont
La - \,J
' Buffalo Albanyg

NEW YORK ¢

0 H l 0 ~ Pittsburgh &
| A Harrisburg

Philadelphia

)

.
Columbus

|

v
WEST
‘(‘.harle.-.-;tun

VIRGINIA

® Raleigh

—S. CAR. ) CAROLINA Robinson, et al.




QUEBEC

O >
{\\ e\ Y
-\0‘?__ e '//—-:\;
Lake U“mﬂﬂ
Ve

Philadelphia

> /ATLANTIC

<%~ NORTH CAROLINA

Raleigh e

Robinson, et al.




—_—
-y
Toronto af
ke Ont
La - \,J
' Buffalo Albanyg

NEW YORK ¢

0 H l 0 ~ Pittsburgh &
| A Harrisburg

Philadelphia

)

.
Columbus

|

v
WEST
‘(‘.harle.-.-;tun

VIRGINIA

® Raleigh

—S. CAR. ) CAROLINA Robinson, et al.




Map Layout — Figure/Ground




Map Layout — Figure/Ground




igure /Ground

F

Map Layout —




igure /Ground

A

Map Layout —




GIS Lecture 2 - 2"9 E.g.

Map Design




Outline

—Vector GIS

— Graphic Elements
—Colors

— Graphical Hierarchy
—Choropleth Maps
—Map Layers

—Scale Thresholds
—Hyperlinks



Vector GIS




Graphic Features on the World




GIS Map




Vector GIS

Point o

Line o

Polygon Q



Points

Data Attached to Points

B Attributes of MID911 Point

=101 %

=

DATE TIME EVENT_NUM CCR NATURE_COj ZONE_NU| ITEMO04 ITEMOD3 ITEMDO2 ITEMOO1
320720 45845 7 ROBPER 72 -1 -1 -1
520720 132154 DRUGS Z2 -1 -1 -1
. 520808 104555 1 BUR Z2 -1 -1 -1
520701 232282 1 AUTTHE Z2 -1 -1 -1
320701 231200 2 1 AUTTHE 72 -1 -1 -1
520723 41028 20700151 1 ASS Z2 -1 -1 -1 20700151
320801 105022 20814840 1 ASS Z2 -1 -1 -1 20814240
520819 23216 20842248 2 AUT Z2 -1 -1 -1 20842348
32081 12145 20823870 1 BURRES 72 -1 -1 -1 20823870
520805 30810 20820486 1 AUT Z2 -1 -1 -1 20820486| &
| | ;I_I
Record: ﬂl;ll—D_DIﬂI Show:W Selected | Records [0 out of 274 Selected.) Options v|
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Points

Same data displayed as two different points




Queries and Restrictions

— Restricts the features to
a specific subset

Query Builder

Figlds: Unigue values:
"EVEMT_MUMB!| =

| [ | Like ‘ WU e
“CCR" AUTTHE
"NATURE_COD" | s=| and]| [suR
"ZONE_NOM" BUREUS
" TEMOD4" | <=| or | |BuRRES
" TEMODZ" DO
“ITEMO0Z" _|z| (] | Mot ‘ DRUGS
" TEMODT" AN’
"CEMSUS_BLO" N v

"TRACTED! [’
< 5> SOL Info...

SELECT *FROM MIDI171.Paint WHERE:
"NATURE_COD" ='DRUGS

Clear ‘ Werify | Help | Load... | Save... |

(]9 | Cancel ‘




LInes
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Highwway Highway Famp Expresswa iy
Expreszma w Ramp  Major Road arterial Street
—_—
Collector Skeet  Residential Street Railioad
R B ound Boundary, Stat



Presenter
Presentation Notes
Attached Database Attributes 


POlyg()nS

POlngnS

——

o

=

A

A

2
L
T

ALk

=
il
il
\;

1]

[

A

Ll
-'"i‘l
s

ST = /
\ ) \M\‘ .
\kw/ﬁﬂ«_

2

e S i
=

T

P

“t E‘Wl‘

A

i)

7

S

f"//“mw.g /]

4/

»“4&.5

% 2 . " \)‘”c%“f..l.l“!
-‘ .

e CaN ST
e ,wrsm‘?dyﬁrwr‘%m%ﬁﬁ%,\

Vot
/T

Green
Spaces

Buildings

Census

Tracts
or Blocks



Graphic Elements




Jacques Bertin

Visualization Information

“What should be printed to facilitate “communication”, that
IS, to tell others what we know without a loss of
iInformation”

-Jacques Bertin, Paris, February 1983


Presenter
Presentation Notes
Formally educated in cartography
One of the first to explain principles of Visualization Information
Embodied in the theory of graphic representation
Principles of the semiology of graphics
Visual language.
Jacques Bertin is one of the fundamental gurus of Information Visualisation since he was the first in articulating a coherent and reasoned theory for the analysis of quantitative graphic representation. 
Treating data to get information.
Communicating, when necessary, the information obtained. 
Interview with Jacques Bertin http://www.infovis.net/printMag.php?num=116&lang=2



Bertin’s Graphic Variables

Shape Orientation

Texture More Value Saturation




Point Symbols

Shape Orientation

Texture More Value Saturation



Presenter
Presentation Notes
Keep shapes simple
3-7 maximum different shapes (more than 7 make it hard to read)


Use Solid Point Markers




Use Three to Seven Categories Max.




Orientation

Shape Orientation Value

o N
A

Texture More Value Saturation




Polygon Symbols

Shape Orientation

Texture More Value Saturation




Texture

Black and White Prints
*Polygons
el arge Areas




Texture

* Brings object to the front (figure)
— long wavelength hues
— coarse texture

=)




Size — Point Symbols

Shape Orientation

Texture More Value Saturation



Presenter
Presentation Notes
Numeric Data
Low/medium/high
Must read the key to understand the magnitude


Size

Graduated Symbols
Show Size or Amount

i




Values

Shape Orientation

- N .
Ax ™=

Texture More Value Saturation



Presenter
Presentation Notes
White – less ink – smaller values
Black – lots of ink – higher values
Eye can distinguish better at the lower values – harder to distinguish at the larger values.


Values

e |Increase/Decrease Contrast

* The greater the difference in value
between an object and its background, the
greater the contrast.

|| | I. .\:x l.. |



Presenter
Presentation Notes
In the above examples, the lighter value recedes into the light background. 
The design with the greatest contrast makes the darker object more dominant.



Values

* By creating a pattern of dark to light
values, even when the objects are equal in
shape and S|ze |t Ieads the eye In the
directiol



Presenter
Presentation Notes
In the above example, the first set of all dark lines are static. The middle example leads the eye in a downward direction (dark to light). Reversing the values of the lines leads the eye upward.


Values




Color Hues

Shape Orientation

Texture More Value Saturation



Presenter
Presentation Notes
Hue not good for showing value 
Yellow in middle


Color Values

Shape Orientation

Texture More Value Saturation




Saturation

Saturation



Presenter
Presentation Notes
Purity of color
Narrow band with



Saturation

* You can change the saturation of a hue by
adding black (shadow) or white (light). The
amount of saturation gives us our shades
and tints.

shace [l B B B N <

fint [ i\:




Saturation

e Customize the Properties...of a layer

Layer Properties

General] Sourc Edit Color Ramp ..=I$] Joinz & Relates ]
Shawy: General l
Edit Color Ram ? |63 Impart,..
Features P .I e
Categories Colors f
g_ . EEAC] Edit Color Ramp [21Fd
Quantities - o —
Graduated c = Layer Prop
Gradua.led ] o " Co Color General] 5
Proportional Shawe
Dot denzity * Co © 1 [Features
l:hal_ts ) Categories
Multiple Attrib Black. « [ |Quantities
Graduat
_ Black Graduat
‘wihite Froporti
. Black Dot d
Presview: fhite Ehalfs =

Prewview: \whie Multiple A

Prewie




Color




Color Hues and Values

Each of individual color is a hue

Colors have meaning (i.e. cool colors, warm
colors, political meanings)

-Cool colors calming
-Warm colors exciting

-Cool colors appear smaller than warm colors and they

visually recede on the page so red can visually
overpower and stand out over blue even if used

equal amounts.

www.colormatters.com www.colorbrewer.org



http://www.colormatters.com/�
http://www.colorbrewer.org/�

Color Wheel

red

orange ‘ violet

yellow ‘ blue

green




Color Wheel

e Harmony
— two adjacent hues

red

orange ‘ violet

yellow ‘ blue

green


Presenter
Presentation Notes
The term harmonize sounds nice, pleasant. But some harmonizing colors may appear washed out (yellow/green) or too dark and similar (blue/purple) to work well together. 


Color Wheel

e Harmony
— two adjacent hues

red

orange ’ violet

yellow ‘ blue

green



Color Wheel

e Harmony
— two adjacent hues

red

orange ' violet

yellow ‘ blue

green



Color Wheel

e Harmony
— two adjacent hues

o Contrast
— two hues with
one hue skipped
In between

red

orange ‘ violet

yellow ‘ blue

green


Presenter
Presentation Notes
While contrast is often needed to provide optimum readability (such as high contrast between background and text) contrasting colors on the color wheel when printed side by side can appear to vibrate and be very tiring on the eye. 


Color Wheel

e Harmony
— two adjacent hues

o Contrast
— two hues with
one hue skipped
In between

red

orange ’ violet

yellow ‘ blue

green



Color Wheel

e Harmony

— two adjacent hues

e Contrast
— two hues with

one hue skipped

IN between

red

orange ‘ violet

yellow ‘

green

blue




Color Wheel

e Harmony
— two adjacent hues

o Contrast
— two hues with
one hue skipped
In between

red

orange ‘ violet

yellow ‘ blue

green



Non-Contrasting vs. Contrasting




Color Wheel

e Harmony
— two adjacent hues

o Contrast
— two hues with
one hue skipped
In between
Clash
— Opposites

red

orange ‘ violet

yellow ‘ blue

green


Presenter
Presentation Notes
Although it sounds bad, sometimes clashing colors can work together in a design depending on the amount of color and how close they appear together on the page or screen. 


Color Wheel Review

e Harmony

— two adjacent hues

e Contrast
— two hues with

one hue skipped

In between
Clash
— Opposites

red

orange '

violet

yellow ‘ blue

green



Double-Ended Scales

e Extremes Emphasized

— critical value of zero

— e.g., regression residuals,
time change

— blue and red contrast
— white center is ground




Change Map




Double-Ended Scales

 Balance Emphasized

— 50% is desired

— yellow contrasts with
white paper

— green and orange
contrast




Color Spot

White background allows yellow color spot to be visualized
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Color Spot Ramps




Graphical Hierarchy




Graphical Hierarchy

e Goal

— direct attention toward or away from available
Information




Graphical Hierarchy

* Figure-Ground

— visual separation of a scene into recognizable figures
and inconspicuous




Graphical Hierarchy

e Ground
— larger of two contrasting
areas



Graphical Hierarchy

&

— grays, light browns,
heavily saturated hues



Graphical Hierarchy

t

* Figure
— long wavelength hues
— coarse texture

i
B
N



Graphical Hierarchy

— strong edge

i e
- . T
.




Choropleth Maps



Presenter
Presentation Notes
A map with areas colored or shaded such that the darkness or lightness of an area symbol is proportional to the density of the mapped phenomena or is symbolic of the class. �classification Process of assigning individual observations of features into groups, categories, or classes. �


Choropleth Maps

Map using different colors or patterns
to show different values over space

ar=sy ;
SO
ShET LS

{Ag
R

me

Legend

|:] States

Counties

POP2003

| -99-162000
| 162001 - 559264
I | 559265 - 1370157
I 1370158 - 3581375
I 3581376 - 9873548



Presenter
Presentation Notes
Knowing what type of data you have and what you want to show will help you determine what quantitative value to map. In general, you can follow these guidelines: 

Map counts or amounts if you want to see actual measured values as well as relative magnitude. Use care when mapping counts as the values may be influenced by other factors and could yield a misleading map. For example, when making a map showing the total sales figures of a product by state, the total sales figure is likely to reflect the differences in population among the states. 

Map ratios if you want to minimize differences based on the size of areas or number of features in each area. Ratios are created by dividing two data values. Using ratios is also referred to as normalizing the data. For example, dividing the 18- to 30-year-old population by the total population yields the percentage of people aged 18–30. Similarly, dividing a value by the area of the feature yields a value per unit area, or density. 

Map ranks if you are interested in relative measures and actual values are not important. For example, you may know a feature with a rank of 3 is higher than one ranked 2 and lower than one ranked 4, but you can't tell how much higher or lower. 



Classifications

Process of placing data into groups that have a similar

characteristic or value

Layer Properties

Genelall Source] Selection | Display  Symbalogy lFieIds ] Drefinition Guel_l,.ll Labelsl Joinz &Helatesl

S::::ures Draw quantities using color to show values. Imnipart...
Categories Fields Clazzification
Quantities Walue: | POP2001 - M aral
oo ot | Nomaizaton:[NONE> | Geees [ 2] D |
Propartional symbals
Dot denzity Calor R amp: | _j
Charts
Multiple Attributes Symbal | Fange | Label
435345 - 2000000 0- 2,000,000
2000001 - 4000000 2,000,001 - 4,000,000
4000001 - 8000000 4,000,001 - 8,000,000
[ 5000001 - 12000000 £.000,001 - 12,000,000
I 12000001 - 18000000 12,000,001 - 18,000,000
I 000001 - 99999939 18,000,001 and greater

[ Show class ranges uzing feature walues

Ok | Cancel

Clazsific.ation
tethiod:

|Manua|

Clazses:

Data Exclusi
0

-

t anual

Equal Interval

Defined |nterval
Liantile

Matural Breaks [Jenks]

Standard Dleviation

-

Sampling ...




Natural Breaks

Classes are based on natural groupings inherent in

the data
Looks for where there are big jumps in data

Percent Population
Under 5

3% -k
b - 7%
1% -8%
8% -10%
10% -18%



Presenter
Presentation Notes
Break points are set by picking the class breaks 
that best group similar values and maximize the differences between classes.
The features are divided into classes whose boundaries are set where 
there are relatively big jumps in the data values. 



Quantiles

Each class contains an equal number of features
Good for linearly distributed data

-
._mlF
o y
‘_ Percent Population
B Under 5

2.7 -h.3%
b.3%%-b.0%
b.O%-7.2%
7.2%-7.8%
7.8%-18%



Presenter
Presentation Notes
Because features are grouped by the number in each class, the resulting map can be misleading. Similar features can be placed in adjacent classes, or features with widely different values can be put in the same class. You can minimize this distortion by increasing the number of classes. 


Equal Interval

Divides the range of attribute values into equal-sized
Subranges (e.g. 0-100, 101-200, and 201-300)

Percent Population
Under b

3% -B%
h% - 9%
9% -12%
18%-15%
15%-18%



Presenter
Presentation Notes
This classification scheme divides the range of attribute values into equal-sized subranges, allowing you to specify the number of intervals while ArcMap determines where the breaks should be. 

For example, if features have attribute values ranging from 0 to 300 and you have three classes, each class represents a range of 100 with class ranges of. 

This method emphasizes the amount of an attribute value relative to other values, for example, to show that a store is part of the group of stores that made up the top one-third of all sales. 

It’s best applied to familiar data ranges such as percentages and temperature 


Standard Deviation

Calculates the mean of the data distribution and then maps
one or two standard deviations above or below the mean

B <-25Std Dev

I -25--155Std Dev
[] -15--05 Std Dev
[ ] Mean

[] 05-155Std Dev
P 15-255Std Dev
B > 255td Dey



Presenter
Presentation Notes
This classification scheme shows you how much a feature’s attribute value varies from the mean. ArcMap calculates the mean value and the standard deviations from the mean. Class breaks are then created using these values. A two-color ramp helps emphasize values above (shown in blue) and below (shown in red) the mean. 

Should only be used when the data approximates a normal distribution


Custom Scales

Know your data!

.

Attributes of Counties

=]

FID | Shape™ | ObjectD | MAME f FOP2003 | STATE_NAME [~

| 281 | Polygon 2349127 Loz Anoele 9873048 | California

N 2182 Polugan 20840454 | Cook. | Classification

— 1433 Polygon 13828033 Harris Clazsification Clazsification Statistics

| 386 | Palygon 4063232 | Marico b ethod: |Manual ﬂ Count 05

382 | Palygon 3997697 | Orangs [ .

| 283 | Polygon 3997693 SanDif Classes =l ﬂ?if?n”u"?n 93?3533

| 30171 | Polygon 28835845 Kings Diata Excluzion Sum; 288250616

— . tdean: 32715

| 1857 | Palygon 17625795 |Miami-ff | - = Evclusion .. Standard Deviation: 304131

| 1388 | Palygon 13434884 Dallas r :

| 3010 | Palwgan 28335844 | Queen - Sampling ...

| 2395 Polygon 2293TE07 W ayne

N 374 | Palygan 3866629 | San Bel Columns: 100 = [ ShowStd. Dev. [ Show Mean Break Walues ﬂ

| 23| Palpgan 458753 | Fing - 5 o 100000

| 1856 | Palygon 17825734 | Browar 3EIDI§-§ = = & BO0000

| 292 | Palygon 3145729 Sarta S8 B B oo0

| 375 Polygon 38EEE30 | Riversi 25004 9573543

373 Palygan 3BEEE23 | Clark.

B 3008 | Palygon 28635842 New 20007

| 1382 | Palygon 13369351 | T arrant

| 296 | Palygan 3074660 | Alamed 15007

| 2924 | Palygan 28639233 | Philads 10004

| 3074 | Palygan 29425663 | Middle

| 1325 | Polygon 12910634 | Bexar sn0d.

<

Record: 14 «| 0 v|m| Show|al s 0-99 2468313 4936725 7405136 9873548 &
—| I Snap breaks to data values 2072 Elementz inClass [ Cancel




Custom Scales

e Edit the legend

-

Layer Properties

Eeneral] Snurce] Selectinn] Display  Symbology l Fields ] Drefinition I]uery] Lal:uels] Joins &Helates]

S b

Features Draw quantities using color to show values. Import...
Categones Fields Clazsification

Quantities Yalue: | POP2003 ﬂ b arLial

Graduated colors .
Graduated symbals Marmalization: |<N|:une> ﬂ Classes: Clazsify... |

Froportional spmbols

Dot denzity Color Ramp: |- j
E’::I'tli::le Attributes Sz | i | Cebl |
-39 - 100000 0- 100,000
100007 - 500000 100,007 - 500,000
500007 - 1000000 500,001 - 1,000,000
P 1000001 - 2000000 1,000,001 - 2,000,000
B 2000001 - 9873548 2,000,001 and greater

[ Show clagz ranges using feature values Advanced -

k. | Cancel | Apply |




Custom Scales

e —

T

Counties

POP2003

. | 0-100,000

| 100,001 - 500,000
" 500,001 - 1,000,000
I 1,000,001 - 2,000,000
- 2,000,001 and greater




Custom Scales

Legend

|:| States

Counties

POP2003

- | 0-500,000

| 500,001 - 1,000,000
| 1,000,001 - 1,400,000
I 1,400,001 - 2,000,000
- 2,000,001 and greater




Normalizing Data

Divides one numeric attribute by another in
order to minimize differences Iin values based
on the size of areas or number of features in

each area

Examples:

— Dividing the 18- to 30-year-old population by the total
population yields the percentage of people aged 18-30

— Dividing a value by the area of the feature yields a value
per unit area, or density


Presenter
Presentation Notes
For example, dividing the 18- to 30-year-old population by the total population yields the percentage of people aged 18–30. Similarly, dividing a value by the area of the feature yields a value per unit area, or density.


Map Layers, Scale Thresholds,
and Hyperlinks




Map Layers

Organizes your layers
Group logically and rename

i




Scale Thresholds

Minimum Scale Range

e If you zoom out beyond this scale, the layer will not
be visible

1%

-l £F Layers [ﬂ
=[] Population by Counlby
= Cities
POP
0- 10,000
@ 10,001 - 50,000
@ 50,001 - 100,000
100,001 - 500,000
(@) 500,001 - 1,000,000
{7 1,000001 and greater
= State Boundaties
O
= Counties
POPZO01
[10- 200,000
[71200,001 - 400,000
I 400,001 - 300,000
I 500,001 - 1,600,000
I 1,600,001 - 3,200,000
M 3,200,001 and greater
= Poulation by States
- State Capitals
77
=] States
POPZO01
[Jo- 2,000,000
[T12,000,001 - 4,000,000
I 4,000,001 - &,000,000
I 5,000,001 - 16,000,000
I 16,000,001 - 32,000,000
| (2]

[il 1]

Helena

Salt Lake City




Scale Thresholds

When you zoom in, the layers are visible

- £# Layers -
- Population by Counky
- Cities
PoP
0- 10,000
@ 10,001 - 50,000
@ 50,001 - 100,000
(O 100,001 - 500,000
{3 500,001 - 1,000,000
() 1,000001 and greater
= State Boundaries
(|
= Counties
POP2001
[0 - 200,000
[ 200,001 - 400,000
[ 400,001 - 500,000
[ 500,001 - 1,600,000
M 1,500,001 - 3,200,000
M 3,200,001 and greater
- Poulation by States
= Skake Capitals
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PoP2001
[]0- 2,000,000
[ 2,000,001 - 4,000,000
[ 4,000,001 - 8,000,000
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Scale Thresholds

Maximum Scale Range

e If you zoom in beyond this scale, the layer will not
be visible

« State Capitals not visible at this scale

-l £ Layers ~
= Population by County (1
= b Ciies
POR
0- 10,000
@ 10,001 - 50,000
@ 50,001 - 100,000
D 100,001 - 500,000
(@) 500,001 - 1,000,000
() 1,000001 and greaker
= State Boundaries
O
= Counties
PORZ001
[]0 - 200,000
[ 200,001 - 400,000
[ 400,001 - §00,000
I 500,001 - 1,600,000
M 1,600,001 - 3,200,000
W 3,200,001 and greater
= Poulation by States
= State Capitals
] éfates
POFZ001
[0 - 2,000,000
[12,000,001 - 4,000,000
I 4,000,001 - §,000,000
B 5,000,001 - 16,000,000,
B 15,000,001 - 32.00&2;".




Hyperlinks

Links images, documents, WEB pages, etc. via
features on a map

}Nww.harrishurg.cnm |




Summary

—Vector GIS

— Graphic Elements
—Colors

— Graphical Hierarchy
—Choropleth Maps
—Map Layers

—Scale Thresholds
—Hyperlinks
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