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What is Map?

Characteristics of a Map

e Location, Attributes, & Time: Maps show
Location and attributes (qualities or

Cartography:

magnitudes) at a given time
Science, art, and
e Scale: All maps are reductions technology of map
making and map use
e Transformations : Maps Transform. To alter Robinson

markedly the appearance or form of; i.e. to

transform from a spherical shape to a flat GeoVisualization

map sheet or computer screen ~ Creation and Use of
Visual Representations to
e Abstractions: Maps can classify, simplify, and FELEELS Uil ik

Understanding, and
Knowledge Constructions

. about Human and
e Symbolism: All maps use symbols to stand for ohysical Environments at

elements of reality. Geographic's Scales of
Measurements
MacEachren

exaggerate to communicate a message
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ALASKA DOG MUSHERS ASSOCIATION TRAILS
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Some Cartographic References
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Fundamentals of Map Design

Principles Controls
of Map Design of Map Design
* Ensure Legibility e Geographic Reality
* Ensure Visual Contrast * The Audience
* Consider Figure — Ground * Purpose of Map
 Employ Visual Hierarchy * Available Data
* Maintain Balance * Map Scale Options

* Conditions of Use
 Technical Limitations

.

Graphic Variables
Position Size Shape Color Pattern

Hue Value Saturation



The Map Design Process

ket
Identify Map Audience Publish
Requirements _ _
& Constraints

'] o S O 4

Consider Data - . - Draft - Refine
Geographic » Acquisition DESIg n Assess &

Phenomena Test
Characteristics

Each Mapped Phenomena (aka Layer) 5 Design
. . Page
Select Data Generalize Symbolize Label Layout
|

Fundamentals of Map Design



Data Models for Maps

Continuous Raster

A grid of squares
Rasters divide the
world into arrays
of cells and assign
attributes to the
cells

Continuous Phenomena is best
represented as Raster Data

Vector

Discrete Phenomena is best
— represented as Vector Data

Discrete The worldis empty except for the . . .
well defined objects. Discrete Dlmensmnahty

objects can generally be counted.

Points are connected

to make Lines and
Polygons to

represent the

location of discrete
objects ——

0-D » point
1-D » line
2-D »polygon

3-D »volume



Page Layout Elements
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Common Combinations of Map Elements on the page

Primary Map Element with
Only Primary Map Element Smaller Scale Inset

-

Primary Map Element with Larger Multiple Primary Map Elements
Scale Insets(s) to show Detail in comparison




Common Combinations of Map Elements on the page
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Break

Coming up

PART Il

* Understanding Color

* Symbolizing Features
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Hue Value Saturation




Color Fundamentals
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Color Fundamentals
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Color Fundamentals
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Color Fundamentals
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Color Fundamentals
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Color Dimensions

2\

D -0 <

Satu ration>

Hue

Wavelength (nm)

Visible Spectrum

»

Hue
The Dominate
wavelength of a
color

Value
The amount or
Brightness of a
color

Saturation
(Chroma)
The Intensity or
purity of the
Color




igh Value and Saturation can be
“Harsh”
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Bedrock Mapping Over Priority Basin
edroc apping € o ty asins m Large Scale Bedrock Maps
A t 2015
uous Priority Basins - - August 2015
Cenozoic / Chukeni ™ N

Basin BesulortBasin__, _

Mesozoic \
Paleozoic-Mesozoic &\ [ ol
[ SN y
o QS

Quad Boundaries Basin

eeeoes TAPS

g oG | \
[ o l.s \_~wlvilkon Flats
,%ﬂukﬂasﬂ-{: &= j’“} Basin
S5 .'..\_ = — Kandik Basin
| ﬂ ‘ﬂl\/snsnsﬂ(t_

g} Basin 4, | &
1 Minch! m/na,\ .

Basin

A}
o o North Aleutian/
TAPS - Bristol,Bay /1
" Basin |
\ Large Scale Bedrock Maps| ; /
fority Basins

Quad Boundaries [ o®

Cenozoic ‘9\ =/ v A /

Mesozoic .

Paleozoic-Mesozoic




Subtractive vs Additive

Colors
Y

Subtractive Colors Additive Colors

W@’: Reflective Light Emitted Light

Printed Map on Paper




Color Perception

psychological primary colors

Opponent Process Theory:
We perceive colors as
combinations of these

three pairs
Red or Green
Blue or Yellow
Dark or Bright




Color Perception

psychological primary colors

Opponent Process Theory:
We perceive colors as

combinations of these
three pairs -
Red or Green
Blue or Yellow -

Dark or Bright

Hue Sensitivity: Maximum number of Different Hues a person
can distinguish on a map is 8-15

Colors affect appearance of each

Simultaneous Contrast: Adjacent ‘
other




Hue Value Saturation
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Other Color Models

* Hue, Saturation, and Luminosity (HSL)
* Hexidecimal triplet used for web

* Black  RGB 000,000,000 = 000000
* White RGB 255,255,255 = HFFFFFF
* Green RGB 000,255,000 = #OOFFOO

e Commercial Color Models

Munsel

B Natural Color System (NCS)
PANTONE"




Color Use while Mapping

* Hue Conventions

* Blue — Water
Brown — Land/Elevation
Yellow/Tan — Arid/Dry
Green — Vegetation

* Organizational Standards
* Alaska
* DNR
* Geology
* Many Many Others

* Consider color deficiencies

Suggested Colors for Geologic Maps.

B e gl e e e vy g it
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Selection of Colors and Patterns for
Geologic Maps of the U.S. Geological Survey
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Color Progressions

* Value Progression
 Single Hue Progression

* Multi Hue Progression
e Sequential (Low to High)
* Diverging (Negative to Positive)
e Quantitative (Nominal)

* Complex Multi Hue Progression

* Elevation
e Other
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Color Progression/Ramps
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Color Ramp Examp
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Color Brewer Web App:
http://colorbrewer2.org

number of data classes on your map o use pdate ed
5 w | learn more =

[ sequential - '.J leqrn move = J?IL

pick a color scheme: OrRd
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1 |

multihue single hue

|| colorblind safe || print friendly
|| photocopy-able learn more >
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Symbolizing Phenomena

x%%ﬁ\

Identify Map Audience Publish

Requirements
& Constraints

Consider Data . Draft Refine
Geographic Acquisition DESlgn Assess &
Phenomena Test
Characteristics
Each Mapped Phenomena (aka Layer) Design

Select Data Generalize Symbolize Label Page
Layout

Fundamentals of Map Design



Graphic Variables

Ordering

Position Size Shape Hue Value Saturation Pattern

Differentiating



Graphic Graphic Primitives

Variables

‘ Point ‘ ‘ Line ‘ ‘ Polygon
Position Hard to use effectively on a map
| | || | |
Shape
® A X / ¢

e XX /] vee

Size

i /[ [/ \d

Value ‘ . / / "

Saturation . . ’ / / / ’ "

Pattern . . o
D S v 4 / =
W I % “ﬁ} —
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Symbol Characteristics

Marker Symbol/Shape
Size
Fill Color Border Color
Fill Pattern Border Pattern

Border Width

Mask/Halo/Casing
Angle Others

Transparency




Building Complex Symbols by Layers

|1

Symbal Property Editor - —
Preview Properties:
Type: |Cartog|aphic: Line Symbaol ~

Cartographic Line | Template | Line Properties

i Color: D Width: 32000 =

| @ — WA Line Caps Line Joins
@ k |E| 100% - @ Butt Miter
Round @ Round

Layers Square Bevel




Drawing Order in ArcGIS

By Default ArcGIS draws by Layer, from bottom to top
of the table of Contents

Alaska Off Shore Alaska Canada
Polygon Buffer 10km Shoreline Land Border
Fill: HSV 0, 0, 88 Fill: HSV 201, 15, 100 Outline: HSV 213, 55, 100 Outline: HSV 0, 0, 67

= AK 1AM Boundary and Coast with 10km Buffer
= AK_Boundary_1M_Canada_AK_border_line

= AK_Coast_1M_line_MADE3_Albers
= AK_Coast_1M_10km_Buffer_MNADE3_Albers

= AK_Boundary_1M_poly MADES_Albers



More Advanced Drawing Order Issues

By Default ArcGIS draws by Layer, from bottom to top
of the table of Contents

And Then...
 Each feature within the Feature Class is Drawn in the

Order it is stored in its Data Table, and...
« Each Symbol Part is Drawn in Order of Symbol Layers

Table Of Contents O =
This can 3 CE| o
cause = & Drawing Order Example
= Grouped Layers
your map = [ District <
look odd at @ Roads ~—
times —




-
Symbaol Property Editor - — - — 3

° Preview Propetties:
D ra W I n g O rd e r Typs: |Cartographic Line Symool - Units:

Cartographic Line |Template Line Pmperties|

Example | Py

Line Caps Line Joing

W
ax) €3] ] © bt e
() Round @ Round

() Square ) Bevel

Roads:
Four Features in Table
with Two Symbol Parts:
1. White Line
2. Larger Black Line

| [ ok | [ caeel

= Grouped Layers
= Roads

= District

0(0 f Symbaol Property Editor l l @1

Preview Propeties:

Type: [Simple Fill Symbol v] Units:
Simple Fill

oo (3
Outline Color: B

Outling Width: 4.0000 =

District:

One Feature in Table
with Two Symbol Parts:

25 (€3] n] [100x -]

2. Grey Border without<Fill [ c= |




Draw layers by Symbol Level

Allows you to customize Drawing Order

New Drawing Order
1. District Blue Fill
2. Roads White Line
3. Roads Black Line
4. District Boundary

=N

\

= Grouped Layers
= Roads

= District

This does slow
rendering times!

Symbol Levels

i

Draw this layer using the symbol levels specified below

Symbol Layer Name Label

Switch to Default View

About symbal levels

0K | [ Cancel




Customizing End Caps

Symbol Property Editor =)
o - ::::mf;nogmphic Line Symbol - Urits
Specifies the way that the =
endpoints of cartographic ecov | W™
S om e

line symbols are drawn

Options for caps are: butt,

round, and square

O M
) Round @ Round
B

f This does slow
rendering times!

Butt Line Cap

\

— N\

AN

Square Line Cap

N




Symbol Level Drawing Order Example




Symbol Level Drawing Order Example

=

\v...‘___\ Age
Each feature within the Feature Class is Drawn | 42 m:z::::z
_in the Order it is stored in its Data Table @ 7-10 Million Years
@ 10-25 willion Years
. 25 - 30 Million Years

& @ 3o 45 wiion vears

. > 45 Million Years

Quaternary Faults & Folds

This default
behavior causes
Large Symbols
to Cover smaller
symbols at
times.

L4 Kilometers
/i 0 35 70 o~ 140 210 280




Symbol Level Drawing Order Example

Sy
\_\\ Age

\ < 4 Million Years
/ 4-7 Million Years

- @ 7-10 Million Years
@ 10-25 willion Years
@ 25 - 30 million Years
. 30 - 45 Million Years

. > 45 Million Years

Quaternary Faults & Folds

=22

.
Symbol Levels e = S S -

[//raw this Faver using the symbol levels specfied below:
Symbol  Layer Name Label Join Merge
< 4 Million Years
4-7 Million Years
[ ] 7-10 Milion Years
[ ] 10-25 Million Years
[ ] 25 - 30 Milion Years
[ ] 30 - 45 Milion Years
- > 45 Milion Years
N
__-_--—_
o N
=
7
.
7, 3§
Switchto Advanced View £bout symbol levels Kilometers
Ho 210 280




Other Symbol Characteristics

Geometric Mimetic

(realistic)
Q| -

VANID ¢ <]

Symbol Complexity

Potential Legibility & Visual Hierarchy Difficulties along with drawing speed issues

# A4

Thin Lines hard to see Box helps, but Transparency of
and slower to draw takes up space Mimetic possibly a problem




United States Military Academy

Reference Ma
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Achieving more Cartographic Control:
Representations in ArcGIS

* Representations allow you to customize the
appearance of features by storing symbol
information with the feature geometry inside
feature classes.

* This additional control can help you meet stringent
cartographic specifications or simply improve the
display.

* Representations are a property of a feature class
that are stored in system tables inside the
geodatabase and in the feature class itself.



Some
Representation
Dialog Boxes

in ArcGIS

{'f Insert Yertex
{'ﬁ) Insert Bezier
@ Insert Control Point
{'f Delete Vertex

ﬁﬁ) Delete Bezier Q Rokate
@ Delete Control Point L A Orient
Represe d 1
[Representation <] Pa P R SRS o/ LN Q| Sl -l BB
Make Invisible | |
Make Visible NEREET
Clear Shape Overrides SE Mask +1+ | Offset

Clear Property Overrides

Free Representation b==8  Convert to Free Representation

Options... Convert Effect to Geometry

Ungroup Elements
Separate Symbol Layers

Delete Element

Edit Free Representation. ..

)

Layer Properties

B

| General || Source || Selection || Displa}ll Symbalogy | Fields || Defintion Cuem || Labels || Joing & Relates || Time || HTHL F'l:npup|

Show:
_Featums |Dlaw uzing reprezentation stored in the layer's data source. Impart. ..
Categones . —
Quantities (1] Trail w5 LS
Chats | |‘—J |
Multiple Attributes — Palterm: = geometric
Representations [2] Hiking Path [ 2 | effect
" Trail_Rep Endings: |With half patters M
Pasition: I'I Apt 5
l Offzet at end: ID pt
representation +
rules - +|
) = syritol
width: 075 pt laver
Caps: |F|Dunu:| M
Joins: | Round [v] M
s+ 4 x » w1t 3| x|[s3 D)
[ Ok ] [ Cancel ] Apply

J Marker Editor mm
FRECYEIERS
R R R X
¥ RADA- 4L

Urits: Paints % =08 % =-1.26 0k, Cancel




Saving & Reusing Symbology
In ArcGlS

L]
o L Fil |
dayer rilies (.1yr
= £ \\PANGEA\gis\statewide_data\layerfiles
o St | t I # £ AK_GNIS_Layers
e S . S e = £ Alaska Reference Data

.4 AK 1tolM Boundary and Coast with 10km Buffer.lyr
.0 AK 1tob3K Boundary.lyr

* Representation in a S
Feature Class
Q@ Untitled - ArcMap JEVIOE W WD 304 AR Y

o o5

L] L]
. File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
I II I a a QAN RN WY =F o (%] O-A-72 ame
Y ) & - 120221950

. Drawing - -0 -BI1u [
2 R l=1=1=]-l=lE 2 50 & B | ¢ Editor-
- Flters

Document/Templates
(.mxd)




Styles (.style

-
Style Manager "

'S

=13 ESRlstyls
[ Reference Systems
B3 Maplex Labels
Shadows
-3 Area Patches
Line Patches
Labels
[E5 Representation Markers
[E5 North Amows
5 Scale Bars
3 Legend kems
3 Scale Texts
S
5 Borders
B9 Backgrounds
-3 Colors
Vectorization Settings
Fill Symbols
Line Symbols
[E5 Marker Symbols
5 Text Symbols
{E3 Representation Rules
£ Hatches

-E3 C:\Users‘mdhendricks\App Data\Roaming \ESRINDesktop 10 2%ArcMap mdhend

Name
I 1o to Dark Red
W = Lih to Dark
-Purple-BIue Light to Dark
W < Green Light to Dark
Il e Light to Darkc
W P vle-Red Light to Dark
I R Ligh to Dark
I <low Green Light to Dark
W =y Licht to Dark
Brown Light to Darc
M Or=ne Light to Dark
-E\ue Bright
Furple-Blus Bright
.E\ue-Green Bright
Wl Green Bright
Purple Bright
Sl Furle-Red Bright
M Red Eright
Yellow Green Bright
Wl Orange Bright
I it o Black
B Bk to White
I Wl Scecirum-Ful Bright
Spectrum-Ful Light
I s-ecirum-Fuil Dark
B lRed to Green
_Cyantc Furple
—

Category

Defautt Ramps
Default Ramps
Diefault Ramps
Default Ramps
Diefauit Ramps
Default Ramps
Default Ramps
Default Ramps
Default Ramps
Defautt Ramps
Default Ramps
Defautt Ramps
Default Ramps
Defautt Ramps
Defautt Ramps
Defautt Ramps
Defautt Ramps
Defautt Ramps
Default Ramps
Diefauit Ramps
Default Ramps
Diefauit Ramps
Default Ramps
Default Ramps
Default Ramps
Default Ramps
Defautt Ramps

»

i

Close

Symbol Selector

Type here to search Current Symbol
Search: Alstyles
ESRI
[ ] u A | ] ] L ] ] @
Cirde 1 Square 1 Tranglel  Pentagon 1 Hexagonl  Octagonl RndSquare 1 Cirde 2 Color
Size .00 =
[ ] A ® ® (] ® ® L]
ande: 000 =
Square2  Trange2  Pentagon2  Hexagon2  Octagon2  RndSquare2  Crde3 Square 3 =
EN L 4 & [ ] [ ] * * *
Tiange3  Pentagon3  Hexagon3  Octagon3  RndSquare3  Starl Star2 Star 3
* @ ® + & O 14 ¢
Star 4 star 5 st Dimond 1  Dimondz  Dmond3  Diamond4  Diamond 5
X + + > & ¥ x X
X Cross 1 Cross 2 cross 3 Cross 4 Pushpin 1 Pushpin2  Pushpin 3
£ (] ? v 7] * #*
Bolt Identify Question Inuiry Check 1 Check2  dsterisk1  Asterisk2
i £ * < 4 + T &)
Asterisk3  Astersk4  School 1 School 2 ailane airfield Aport Handicapped 1
B B ®m ® ® = = B
Handicamned ) Hosnital 1 Hosnital 2 Inferctate HWY Inferstate WY LS. Route 1 1LS. Roufe ) Trans Canada o Cancel

-

Style References

il

==

["]ERS Homeland Security
[C1ESRICAD

[T|ESRI_Optimized
[ Forestry

[ Geology 24K
[~ Hazmat

[CIGL

[ Meteorological

[ Military METOC
[ Mining

[T MSExp258
[|Ordnance Survey
[ Petroleum UK

[ Petroleum

[ Public Signs

[ Military Emergency Managemert ||

m

[ Set as Default List

)

| Add Sleto List... |

’ Create New Style... ] I

[ ok

Cancel

J J

Symbal Selector

Type here to search

Current Symbol

Search: (@ AllStyles ©Referencedstyles
Geology 24K E
- < B t ' £ t t
Mnor Dome  Minor Basin  Horizontal Incined Indred  Indredand  Indined  Overtumed
beddng  beddngSh... bedding—Sh... enuateda... beds—Shoni... beddingSh... Color:
t b 4 + ' } ! = .00 (2
Overturned Beddng Vertical Vertical  Gradedbedding  Overturned Inciined Overturned Ange: 000 (T
beddng-Sh... overtumed ... bedding—Sh... bedding-sh.. gratied bedding beddng nc... beddinginc.
I -
Horizontal  Gently indined  Moderately  Steeply incined  Vertical o Photo-intern... Photo-nterp... Photo-interpr...
beddng, ... beddng, det... incined bedd... bedding, det... near-vertical... bedding: Stri... bedding: Sti... bedding: Str..
N B H B
Photointerp...  Horzontsl  VerticalSvata  Massive Worizontsl  Horzontsl  Crinedor  Verteal folation
bedding: Str... igneousrock  foliationl,..  folationini... deformed f...  inigneous ro...
: ® - - H + ¢ T
Vertcalor  Horizontal Indined  Crinkiedor  Inclned Indined Verteal vertical
nearvertic... aumlate fol... cumuiate fol.. deformed au... cumiate fol... cumuate foll.. amuiate fo... cmulate fol
s s ¢ + ® B : I
vertialor  Horizontal Indined  Crnkiedor  Verticalornear Horizontal  Horizontal
near-vert... compacto... folistoni... deformedc... vertcalcom... folatoninl... folation para... foizton inla.
b + ' + 4 ® ®
(
Crinkied o ndined Indined  Vertical faliation Vertical foliation  Verticalar  Horizantal oint, Horizontal joint,
deformed fo.... foliation para... foliation para. . inlayered an... n layeredgn... near-vert. type 2 tpe 1
: . * [ wememene )
Indinedjoint, Incinedjont,  Vertcalor  Verteslor  Horzontsl  Horzontal Indined Incined - oK Caneal
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Generalizing

Identify Map { Publish
Requirements _ AUd’ence _

& Constraints

3 o S O 0

Consider Data . Draft Refine
» Acquisition » DESIgn - Assess & -

Geographic
Phenomena Test
Characteristics

Each Mapped Phenomena (aka Layer) h Design

Select Data Generalize Symbolize Label Page
Layout




Generalizing

A Good Map

Classify
Simplify
Exaggerate



Generalizing Example
Create a simple contour layer

10m Simplify
Contours by
Derived Elimination
From of short
IFSAR Data contour lines

Simplify
by
Smoothing
the complex
contour lines

Classify
Index Lines

Exaggerate
& Offset
Cliff

o

DN




United States Military Academy
2014 Half Marathon

Route & Reference Map

M
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Each elevation contour represents
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of elevation change
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Start
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Map Designed by
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Classification

* When you perform a classification, you group similar features
into classes by assigning the same value or symbol to each
member of the class.

» By altering the class breaks (the boundary between classes),
you can create very different-looking maps.

* Classes can be created manually, or you can use a standard
classification scheme.

Classification o |
o E q u a | I nte rva | C;:;:\‘ioc;:ﬁon |Manua| - C(I:T;:lcaﬁnn Statistics —
Classes: 7 Minimurn: 0.90001
1 B Masimum: 12030001 =
d D efl n e d I N te rva | Data Exclusion sj:I:mum 5335.5100:
‘ Exclusion ... | ‘ Sampling ... | Mean: 20.3226
° Q t' | E"Iedian: — 9.800}0! -
u a n I e Columns: 100 = Show Std. Dev. Show Mean
558 ] = Break Values El
* Natural Breaks
=] 9 g = 7.000000
. 10,000000
* Geometric Interval 2500000
45,000000
H 1 —+ 186.,000000
e Standard Deviation &
104
0.900000 30.750000 G0.600000 90450000 120.300000
Taken from ESRI ArcGlS 10.0 help S breks o data yslues Cancel




Effects of Different Classifications

Percent Population
Under b

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

Equal Interval

EEEEC

Percent Population
Under b

Defined Interval
-4
s - 3%
G -12%
13%-16%:
179 - 20%:

|| (S

Percent Population
Under 5

Quantile

2% -B3%
B.3%-6.8%
B.E%-7.2%
72%-7.8%
78%-18%

EEEEC



Dissolve Boundaries

A geoprocessing command that removes boundaries
between adjacent polygons that have the same value
for a specified attribute.

I',.-r"--l""

INPUT OUTPUT



Classifying Rasters

Reclassify: The process of taking input cell
values and replacing them with new output cell

values.

| General I Source I Key

| Extent I Displayl Symbalogy |

Show:
Unigue Values
Classified

Discrete Color

Stretch values along a color ramp

Value  Label

[ ] 869,547
Edit High/Low Values  [7]
427.79
|
Color Ramp: _

[ Display Background Value:

[ use hilshade effect
Stretch

High : 869.547

Low : 427.79

Display MoData ESE]

Type: [Mimmum-Ma}rimum

'] [ Histograms J

[ Apply Gamma Stretch:

Invert

.
. mental 4ft DTM.6if [

Statistics
/ min: 427.79

max: 869.55

mean: 579.59

std, deviation: 72.09

Info

Input: l
Qutput: L
Count Out:

Count In:

427

869

Reclassify
The process of taking input cell
values and replacing them with
new output cell values.
Reclassification is often used to
simplify or change the
interpretation of raster data by
changing a single value to a
new value, or grouping ranges
of values into single values

discrete

continuous

10 Classes

Equal Interval

8
7
6
5
4
0 I

Reclassify




Raster Resampling

Rarely do you see 1 for 1 the pixels of a raster on your screen.
You typically are seeing pixels & parts of pixels grouped into
one.

Set Resampling
* For on-the-fly viewing in Layer Properties
 When Projecting Data & Building Pyramids

* Others ' l
| General | Source | Key Metadata | Exent | Display | Symbology | Fields | Joins & Relates|
Met h o d S g s
[ pisplay raster resolution in table of contents
[ Allow interactive display for Effects toolbar
.
* Nearest Neighbor et
{Ell nnnnnnnnn polation (for continuous data)
. . . Orthorectification
([ ] B I - LI n e a r I n te r p O I a t I O n Contrast: 0 % Orthorectification using elevation
Brightness: 0 % 8) Constant glevation:
Transparenc : b ‘
. . nsparency 0 % DEM =]
e Cubic Convolution —— Bevaten sdusinent
Display Quality
eeeeeeee dum  MNormal !
. . ( 0
* Majority )




Zoomed
Out

Zoomed
In

Raster Resampling Example

Nearest Neighbor

Bi-Linear Interpolation




Simplification

* Point Removal You can achieve

* Line Elimination Visual Hierarchy
on map with

* Line Simplification e
simplification

* Line Smoothing

* Polygon Removal

* Polygon Edge Simplification
* Polygon Edge Smoothing

* Other




1:55,000,000

1:63,500 Shoreline

1:1,000,000 Shoreline

Simplified Shoreline




1:55,000,000

1:3,000,000

1:63,500 Shoreline

1:1,000,000 Shoreline

Simplified Shoreline




1:55,000,000

1:3,000,000

1:250,000

1:63,500 Shoreline

1:1,000,000 Shoreline

Simplified Shoreline




Exaggeration

Exaggerate the characteristic of a feature to bring
feature forward in visual hierarchy or increase
legibility.

For example:

Road/Trail symbol widths often greatly exaggerate actual
road width

Polygon Features such as town boundaries at small scale
are exaggerate with a point symbol

Increase curviness of river to highlight that characteristic

Exaggerate Height in Hillshade to highlight topography



Labeling
Kk
eenens G Audience  qmm

3 I — — I, %

Publish

Consider Data . Draft Refine
Geographic » Acquisition » DES|gn - Assess & -

Phenomena Test

Characteristics

Each Mapped Phenomena (aka Layer) 1 Design

Select Data Generalize Symbolize Label Page
Layout




A Label is just a Special Symbol

3/4 Mile

from
Washington
Statue

Labels are a Literal Symbol
je. the word themselves

I Allsy | So/drer
Lil* Sk

ing
il* Skeeters

Labels can also be: c:z“] it e

Washington
Statue

a Locative Symbol
along rivers, mountains
on lakes, fields, etc.

" CENTER
l o N ‘| Stat

also Quantitative Symbols GE
variation of }

/‘ 1 1/2 Mile

Size, Case, Value & Saturation g 11
(




Characteristic of Type in ArcGIS

@] Arial 22 vB I U A~
' [\ 1‘

]

Type Family Type Size Type Style
Arial - 14 * Normal
Times * 20  Bold
Calibri e [talic

e Underlined

Case Spacing
UPPERCASE Character Spacing
Lowercase Character Spacing
Title Case Word Spacing

Sentence Case

Type Color
Red

Green

Blue

Orientation
Angle
Curving Text



Labeling General Guidelines

* Do not Passively Use Software Defaults

«‘ﬁ\j

* Avoid Decorative Type T

natic
=== Cartography and
s alisat

" Geovisua lization

* Use Bold and Italic Sparingly

* Two or less type families H ==
* Use Smallest Font Size Possible

* Type Size Should relate to importance (Slocum, 2005)
* Spelll Cheeck ©

* Clearly associate Labels with features

* Avoid overprinting features, particularly boundaries & lines:
consider Masks, Halos, Callouts

 Normally Orient Type Horizontally




Doz Muosher™s Hall =

ALASKA DOG MUSHERS ASSOCIATION TRAILS

The main trailhead is located on Farmers Loop Road and features 27 miles of
trail with options of 1.0 to 27 miles. The Alaska Dog Mushers Association
(ADMA) grooms the trails for dog mushing, but skiers and skijorers are
welcome if they yield to dog teams, pay the daily use fee ($5), or buy a (@ - e
season pass. If you venture beyond the front fields at Creamer’s, you're likely i QA= F o
on trails groomed by ADMA. Please no snow machines or ATVs. \ ]

1P
: To Creamers
1.6

Fairbanks

Golf Course

Army Rd

n'lf" 1ua
4

Small Loop
0.7 Creamer's,

anana Valley
airgrounds.

Training
ridgewater-0 Loop A
0.5

Creamer's
Field

\\mf
EPRtLTNOTTR

FAIRBANKS
(g |

ALASKA

turnoff;

Great Northwest -~ Large Loop
nc. peat pits ’/ Wiy & e 1.0 \—:lml. ‘I-:I\
0.4 )’ g N lfice Y
— -3 ] Behool
3 |r See Creamer's Field Trail Maps
] : " T for more detailed informatian fohanzen—Expy N
UAF | u ! ferh
cumpuz Beiver ﬂ| = 7 e
spormsl A3 uthern Ave &
Pod Thai .
. t 1.2 ! ; . . : : 0 025 05 1 Mile
ﬂ Parking area C—==————— ADMA trail, showing direction of travel and distance between markers ; , : , \ , , , )
0 . a0 mile] ) \ oA . .
% Radio tower 'i ) Turnoff for total loop distance fram Musher's Hall All trail distances are shown in miles.
= e No significant elevation change along trails.
\ Gate —=24__ Narrow trail or footpath, showing distance
02 Trails mapped using differentially corrected GPS in March of 1959 by Northern Associates, fnc.

Wet areas (summer) e Creamers Field Trails, showing distance Cortography by Patricia Gollogher. Basemap from ESRI World Topo Map service.
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United States Military Academy
2014 Half Marathon

Route & Reference Map
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Types of Text in ArcGIS

* Labels: A label is a piece of text that is automatically positioned
and whose text string is based on feature attributes

* Two Label Engines (1) Standard and (2) Maplex

* Annotations: Annotations provide more flexibility over the
appearance and placement of your text because you can select
individual pieces of text and edit their position and appearance

e Stored in Map or Geodatabase

* Graphic Text: Graphic text is useful for adding information on
and around your map that exists in page space—as opposed to
annotation, which is stored in geographic space.




Placement Options

ArcGIS Standard Label Engine

Placement Properties

)

Placement | Conflict Detection

Polygon Settings

Duplicate Labels

[“Jonly place label inside polygan

(C)Remove duplicate labels

(7)Place one label per feature

(@) Always horizontal
() Always straight

() Try horizontal first, then straight

-.Q.-Place one label per feature part

OK l ’ Cancel

Placement Properties

Conflict Detection

Label Weight

Labelweight

This determines whether the labels in this layer can be overlapped by
labels from other layers. The higher the weight. the less likely the
labels are to be overlapped

Feature Weight

This determines whether the features in this layer can be overlapped
by labels from this or any other layer. Labels will only be placed over
features with a lower weight.

Tip: Forfastestdrawing speed use feature weight None

Buffer

Buffer defined as a ratio ofthe label's height: 0
This prevents adjacent labels from being placed too close together

by defining a buffer around each label within which no other labels will
be placed.

Tip: 0= no label buffer, 1=label buffer same height as label.

["|Place overlapping labels

OK l ’ Cancel




Placement Options
ArcGIS Maplex Label Engine

4

Placement Properties

-

Label Position | Fitting Strategyl Label Denswtyl ConﬁlctReso\utlon|

General

lReguIarPIacement V][ Options... l

Horizontal within the nolvaon

-

Placement Properties

Try horizontal position first

[ May place label outside polygon bound

[ | Place Iabel at fixed position within poly -
Label
Internal Zones External Zones.
Overrun

(Word) (Spacs

["|spread words

["|spread characters

Label Position | Fitting Strategy | Label Dens

[¥] overrun feature

["]Reduce font size

Dﬁbbreviate label

|| Key numbering

Strategy Order...

Placement Properties

)

| Label Position | Fitting Strategy| Label Density |C0nﬂ|ctResqut|on|

Hepaal

GEEED []Remove duplicates

Options
(Repeat]

-

Placement Properties

)

["|Repeat label

| Label Position | Fiting Strategy | Label Den5|ty| Conflict Resolution

Label Buffer (% font h

15 5 []Hg

(Label

Label _ . o>
Minimum feature size (%A Label

c

gz

[ Label largest featu

Options

=
L4

Interior feature weight:

Boundary feature weight:

4

["|Background label (placed first)

[ Mever remove (place overlapping)

[ o

||

Cancel

OK

Cancel




Extending Basic Labeling with Label Expressions

* You can use label expressions to further adjust the formatting of
your labels

* Requires some coding (choices are Python, VBScript, or Jscript)

Basic Examples:

Concatenate a string Create stacked text based
to the value in a field. on text from a field value.
For example, this expression uses the
comma to specify where the stack
happens:

"Parcel no: " + [PARCELNO] def FindlLabel ([LABELFIELD]):
S = [LABELFIELD]

S = S.replace(', ', '\n'")
return S




Some Maps
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+ Known fault with activity n the past 150 years

Known fault with actvty in the past 15,000 years
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 Known fault with activity in the past 1,600,000 years

* Questionable or suspected faults

Historic earthquake rupture area, year, and
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magnitude of most recent event
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