GIS Lecture 2
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

Points J

Lines —°

Polygons Q



Points

Data Attached to Points

Ed Attributes of MID911 Point
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Points

Same data displayed as two different points




Queries and Restrictions

*Restricts the features to
a specific subset

Query Builder
Fieldz: U rique values:
EVEMT_MUME' | = [ Like AT ~
CCH AUTTHE'
"NATURE_COD! > b= And BUR'
"ZOMNE_MURM"™ BUREUS'
"Hgmgg;“ 3 <= Or ‘BURRES'
‘DOA'
"ITEMDOZ" 4 [ Mat DRUGS'
"ITEMOOT" JJ J J GaN'
"CEMSUS_BLO" Gl d
"TRACTEO" ¥
< 5 SOLInfa... |
SELECT * FROM MID311.Paint WHERE:
"MATURE_COD" = DRUGS'
Clear | Werify | Help | Load... | Save... |
Ok, | Cancel |




Lines
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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 information”
-Jacques Bertin, Paris, February 1983



Bertin’s Graphic Variables

LN




Point Symbols

Orientation

o BN .
Ax =

Texture More Value Saturation




Use Solid Point Markers




Use Three to Seven Categories Max.




Orientation

Shape

o B T
S

Texture

More Value

Saturation




Polygon Symbols

Shape Orientation

o B .
IS

More Value Saturation

DU




Texture

Black and White Prints
*Polygons
el arge Areas




Texture

Brings object to the front (figure)
°long wavelength hues
ecoarse texture




Size — Point Symbols

Shape Orientation

o B .
Ak N

Texture More Value Saturation




Size

Graduated Symbols
Show Size or Amount

Fh




Values

Shape Orientation

o N T
Ax T

Texture More Value Saturation




Values

Increase/Decrease Contrast

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

& || & | &




Values

By creating a pattern of dark to light values,
even when the objects are equal in shape and
size, it leads the eye in the direction of dark to
light



Values




Color Hues

Shape Orientation
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Saturation




Color Values

Shape Orientation

o B .
IS

Texture

Saturation




Saturation

Shape Orientation

o B .
IS

Texture

More Value




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.

N




Saturation

Customize the Propertles...of a Iayer

Layer Properties

Show:

Features

Categories

Quantities
Graduated colars
Graduated symb
Propartional symt
Dot density

Charts

Multiple Attributes

Generall Source] Selechnn Display  Symbology lFleIds l Definition Quer}ll Labelsl Jainz & Flelales]
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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 in

equal amounts.
www.colormatters.com

www.colorbrewer.orq i i



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

Color Wheel

red

orange ‘ violet

yellow ‘ blue

green



Color Wheel

Harmony
°two adjacent hues

red

orange ‘ violet

yellow ‘ blue

green




Color Wheel

Harmony
°two adjacent hues

red

orange ‘ violet

yellow ‘ blue

green




Color Wheel

Harmony
°two adjacent hues

red

orange ‘ violet

yellow ‘ blue

green




Color Wheel

Harmony

*two adjacent hues orange ‘ violet

Contrast
*two hues with ‘ ‘
one hue skipped
In between ‘ ‘
yellow ‘II’

green




Color Wheel

Harmony
*two adjacent hues

Contrast

°*two hues with
one hue skipped
In between

red

orange ‘

yellow ‘ blue




Color Wheel

Harmony
*two adjacent hues

Contrast

°*two hues with
one hue skipped
In between

red

orange ‘ violet

green



Color Wheel

Harmony
*two adjacent hues

Contrast

°*two hues with
one hue skipped
In between

red

‘ violet

yellow ‘ blue




Non-Contrasting vs. Contrasting




Color Wheel

Harmony
*two adjacent hues

Contrast

*two hues with
one hue skipped
In between

Clash

*Opposites

red

orange ‘ violet

yellow ‘ blue

green




Color Wheel Review

Harmony red
*two adjacent hues orange ‘ Solet
Contrast ‘ ‘
°two hues with

one hue skipped

In between ‘
Clash yellow ' blue

*Opposites



Double-Ended Scales

Extremes Emphasized

ecritical value of zero
*e.g., regression residuals, red <-4
time change NN -4 to -2
.blrl:'? and rted _contras.toI white I:I 210 2
ewhite center is groun
NN 2 to 4
blue - <=4




Change Map




Double-Ended Scales

Balance Emphasized
*50% is desired

eyellow contrasts with orange 0-20%
white paper Ry 20-40%
.gcr)enetpag?d orange yellow 40-60%
\  60-80%
green 80-100%




Color Spot

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




Graphical Hierarchy




Graphical Hierarchy

Goal

°direct attention toward or away from available
Information




Graphical Hierarchy

Goal

edirect attention toward or away from available
Information

Figure-Ground

*visual separation of a scene into recognizable figures
and inconspicuous




Graphical Hierarchy

Ground
°larger of two contrasting .
areas



Graphical Hierarchy

Ground
elarger of two contrasting .
areas

°grays, light browns, .
heavily saturated hues




Graphical Hierarchy

Ground
elarger of two contrasting .
areas

egrays, light browns,
heavily saturated hues 1

Figure - e
°long wavelength hues
°coarse texture
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Graphical Hierarchy

Ground
elarger of two contrasting .
areas

egrays, light browns,
heavily saturated hues 1

Figure T -
*long wavelength hues

*coarse texture

°strong edge
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Choropleth Maps




Choropleth Maps

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

:l States

Counties
POP2003

| -99-162000
| 162001 - 559264

| 559265 - 1370157
P 1370158 - 3581375
I 3581376 - 9873548



Classifications

Process of placing data into groups that have a

similar characteristic or value

Layer Properties

S how:

Categories
Quantities
Graduated colors
Graduated symbalz
Praportional symbols

Features

General] Source] Selection] Display  Symbology lFieIds ] Definition Query] Labels] Joins&HeIates]

Draw quantities using color to show values.

Impaort...

Fields Classification
Walue: | POP20M ﬂ I arual
Nomalization: |<NDNE> j Claszes: Classify...

Dot density Calor Famp: _ &
Charts
Multiple Attribut Symbol | Range | Label
4595345 - 2000000 0- 2,000,000

2000001 - 4000000
4000001 - 8000000

[ =000001 - 12000000

120000071 - 18000000

I 1 =000001 - 39339339

2,000,001 - 4,000,000
4,000,001 - 8,000,000
8,000,001 - 12,000,000
12,000,001 - 18,000,000
18.000.001 and greater

Classification
™ Show class ranges using feature values tethod: |MEIHUEI| ﬂ
o |Manual
Classes:

o]

Cancel -

[rata Exclus
7}

Equal Interval

Defined Interval
uantile

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 b

3% -B%
B2 - 7%
/% -0%
8% -10%
10%-18%




Quantiles

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

-b.3%
-b.8%
- 2%
-7.8%
-18%




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%
b - 9%
9% -12%
18%-15%
15%-18%




Standard Deviation

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

Al
Population Under b
Deviation from Mean

B <-255td Dev

B -25--15Std Dew
[ -1.5--0.55td Dew
[] Mean

[[] 05-15Std Dew
B 1.5-25Std Dew
B > :25Std Dev




Custom Scales

Know your data!

=

Attributes of Counties

FID

| Shape® | ObjectlD |

NAME

BEx

E POP2003 i

STATE_NAME

281 | Palygon
2182 | Polpgon
1439 | Palygon

386 | Polpgon

382 | Palygon

383 | Polpgon
3011 | Palygan
1857 | Polpgon
1388 | Palygon
3010 | Palpgon
2395 Palygon

374 | Polpgon

23 Palygon
18586 | Polpgon

298 | Palygon

375 | Polpgon

373 Palygon
3008 | Palygan
1382 | Polpgon

286 | Paolygon
2984 | Polpgon
3074 | Palygon
1325 | Polpgon

Ca TR L e Y P,

Fie-cord: ﬂﬂ’iﬂjﬂ Shnw:|T.\

2949127 | Loz Angeles

3373543 | California

L[]

20540454 | © —
13826099 | H Classification @
063232 | M|  Classification Clazsification Statistics
3997697 (0| | Methed: [Manual =l Court 3103
IRInm; -
3997638 /5) | Dlasses: = Masimun: 9873548
28835845 Kl e dsion Su 288250616
17825795 | M i Mear: 32718
1aaaammalpl | T Enclusion ... Standard Deviatior: 304131
28835844 |0 r Samnpling ...
22937607 r
JBEEEZT |5 . - .
A5G K Columns: 100 = [~ ShowStd. Dev. [ Show Mean B;E‘Eku\;;lues ﬂ
o o) oo
17826734 |B BUUI§-§ § § ﬁ 500000
457233 225 = k= 1000000
3866630 (R 500t |7 o 2000000
30ERE2E|C 3873548
28835842 | N 20004
13369351 (T
0714660 | A) 1500+
2BE39233|F
29425669 | M 1000+
12910894 |B
AnnEACT e 00—
i} T T T
-89 2468313 4936724 7405136 9873548 ____EE___J
[~ Snap breaks to data values 2572 Elements in Class - Cancel




Custom Scales

Edit the legend
rLayﬂer Froperties -\

General] Su:uun:e] Selection | Display  Sembalogy lFieIds ] D efinitiar I:!uery] Lal:uel&] JDinS&Helates]

S

Features Draw quantities using color to show values. Impaort...
Cateqgories Fields Clazsificatian

Quantities Walue: | POPZ003 ﬂ b arwal

Graduated colors .
Graduated symbols Mormalization: |<N0ne> j Classes: Classify..

Propartional sumbals

Dot denzity Colar Famp: |- j
Er:.lal'tli::le Attributes Symbol | Range | Label |
-93 - 100000 0 - 100,000
100007 - 500000 100,007 - 500,000
500007 - 1000000 500,001 - 1,000,000
I 1000001 - 2000000 1,000,001 - 2,000,000
I 2000001 - 9573548 2,000,001 and greater

[ Show clagz ranges uging feature values Advanced -

(1] | Cancel | Apply |




Custom Scales

Legend

|:| States

Counties

POP2003

| 0-100,000
100,001 - 500,000
I 500,001 - 1,000,000
I 1,000,001 - 2,000,000
- 2,000,001 and greater



Custom Scales

o R
O

e
“ Legend
o \ |:| States
Counties
POP2003
| 0-500,000

| 500,001 - 1,000,000

I 1,000,001 - 1,400,000
P 1,400,001 - 2,000,000
- 2,000,001 and greater




Normalizing Data

Divides one numeric attribute by another in
order to minimize differences in 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



Map Layers, Scale Thresholds,
and Hyperlinks




Map Layers

Organizes your layers
Group logically and rename

ER=] Layers
+ Population By City
+ [ Population By Census Tract
+ [ Population By County
+ O Population By State




Scale Thresholds

Minimum Scale Range
-If you zoom out beyond this scale, the layer will not
be visible

|

- £ Layers
=[] Population by County
= Cities
POP
0- 10,000
@ 10,001 - 50,000
@ 50,001 - 100,000
@ 100,001 - 500,000
(2) 500,001 - 1,000,000
(7)) 1,000001 and greater
= State Boundaries
(| o
= Counties i f
POP2001
[]0 - 200,000
[ 200,001 - 400,000
[ 400,001 - 500,000
1 500,001 - 1,600,000
B 1,600,001 - 3,200,000
W 3,200,001 and greater
Poulation by States
= State Capitals
7T
=] States
POPZ0O01
[0 - 2,000,000
12,000,001 - 4,000,000
[ 4,000,001 - §,000,000
[ 5,000,001 - 16,000,000
I 16,000,001 - 32.000.0[[1]
| [2)

1< I

B

*‘*;¥ ovicenos
Bptiton




Scale Thresholds

When you zoom in, the layers are visible

EF=] Layers FY
= Population by County
= Cities
FOP
0- 10,000
@ 10,001 - 50,000
@ 50,001 - 100,000
(O 100,001 - 500,000
(@ 500,001 - 1,000,000
() 1,000001 and greater
= Skate Boundaries
O
= Counties
PoOP2001
[]0- 200,000
[ 200,001 - 400,000
[ 400,001 - 500,000
I 500,001 - 1,600,000
B 1,500,001 - 3,200,000
W 3,200,001 and greater
Poulation by States
= State Capitals
f

= States
PoOP2001

[]0 - 2,000,000

[ 2,000,001 - 4,000,000

[ 4,000,001 - §,000,000

1 5,000,001 - 16,000,00C

I 15,000,001 - 32.000.0[["]
< ] 1 | [ >]

Charle’




cale Thresholds

Maximum Scale Range

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

-State Capitals not visible at this scale

cF=1 Layers ~ mg an \ =
= Population by County \

=l M Cities
POP @,
0- 10,000 L]
@ 10,001 - 50,000
@ 50,001 - 100,000
(@ 100,001 - 500,000
() 500,001 - 1,000,000
() 1,000001 and greater
= State Boundaries
O
=l Counties
POPZ001
[]0- 200,000
[71200,001 - 400,000
[ 400,001 - 500,000
B 500,001 - 1,600,000
I 1,500,001 - 3,200,000
I 3,200,001 and greater
Poulation by States
= State Capitals
i
= [ states
POP2O01
[]0- 2,000,000
[ 2,000,001 - 4,000,000
[ 4,000,001 - 8,000,000
[ 5,000,001 - 16,000,000
I 16,000,001 - 32,000.00 d
>




Hyperlinks

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

kv, harrisburg.com|




Summary

*Vector GIS
°*Graphic Elements
°Colors

*Graphical Hierarchy
°*Choropleth Maps
*Map Layers

*Scale Thresholds
*Hyperlinks
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