GEOG 358:
Introduction
to Geographic
Information

Systems

Maps &
geovisualization




Maps, Cartography, GIS and Geovisualization

® Significance of maps
® The language of geography
e Existed betore written languages
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Purposes of Maps

® Map as a visual communication
e For decision makers or the public
® Make a point and communicate what we known
® Map as visual thinking
® For spatial analysis
e Prompt insight, reveal pattern, and highlight anomalies



Representing Geographic Features

® Represent where features are and what attribute(s)
features have

¢ Symbol

e A graphic or drawing representing certain
characteristics of features

® Types of symbol
¢ Point, line, and area symbols
® Properties of symbol
® | ocation
e Shape, size, and color (visual variables)



Measurement Level

Nominal

Ordinal

Interval/Ratio

Cartographic Features

Point Line Area
O cit
d road
; church
; sehiool * stream
A campground
BM_ benchmark utility
ﬁ small city Highways Soil Permeability
== dual
ﬁ medium city primary
s.econdary Low
ik large city light B Medium
-------- trail M High
2010 Population Wheat Yield
e 10,000
@ 25,000
® 50,000 contours
@ 75,000 0 - 99 bushels/ac

@ 100.000

flow (ft*/sec)

I 100 - 199
B 200 - 299
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Standardized Point Symbols (USGS)

Control Data and Monuments

Selected Features
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Standardized Linear Symbols (USGS)

Selected Transportation Features

Primary highway

Selected Hydrologic Features

Secondary highway

Light duty road

Unimproved road

Trail

Highway or road with
median strip

Highway or road
under construction

Highway or road
underpass; overpass

Highway or road bridge;
drawbridge

Perennial stream i
Perennial river s
Intermittent stream i, 2l
Intermittent river :::::::
Disappearing stream i

Falls, small il P
Falls, large :s/
Rapids, small —H—
Rapids, large x
Masonry dam Q

Highway or road tunnel =9===f=
Standard guage railroad -+
Railroad yard — =I| %{I %
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Styles

® A set of symbols used by an organization, community or

a field
@) i

Above Ground Air Air Facility
Storage Tank
eyl = Yt
Automobile (left]  Automobile [right) Automobile
Junkyard
® & o
Boom Deployed Catch Basin Combi Sewer
Owverflow (left)
Combi Sewer Communication, Communication,
Overflow [right) Telephone Radio

2 wire OH
Secondary

UG Secondary

City Limits
Boundary

School District

1 wire OH UG Primary

Secondary

HIINIIN HIINIIN
General Plan Sphere of

Boundary Influen...

..

Neighborhood Zipcode Boundary
Boundary

Yating District

Public Utility

District

Tax District

Census Block

Business District

Sanitation District

Yoting District

Census Tract

City Council
District

School District

Zip Code District

Banking District

Curfew District



Visualize Feature Attributes

® Types of feature attributes
e Numeric or categorical attributes (symbols)
e Textual attributes (labels or annotation)

® Measurement levels of numeric attributes
e Nominal, ordinal, and continuous

® The number of attributes
e )—single symbol maps (only location)

® ] —unique value, graduated color, graduated symbol,
and dot density maps

® >]—multivariate and chart maps



Representing
Nominal
Attributes

e Unique value
map—each
unique value
(representing a
category) is
represented by
the color or shape
of a symbol

Castro Valley

A

Downtown Hayward
Regulating Plan

! Neighborhood Edge

.‘ Neighborhood General

| Urban Neighborhood 4\.
’ -

_______ Urban Neighborhood Limited > X

- Downtown Main Street
- Urban Center

- Central City Residential
- Central City Commercial
== Planned Development

' Open Space

. 1 Pedestrian Easement

| Long-Term
Improvement

4

Required Shopfront Frontage ~

(see 3.4.110) = -
10’ Stepback Figure 2.1.020.1 (Regulating Plan)

= wma BART Line

i -

i i Hayward DTSP Boundary

Hayward City Limits
Creeks
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Figure 3.
Largest Ancestry: 2000

(Data based on sample. For information oa confidentiality protection, sampling error,
nonsampling errce, and definitions, see wwi census gov/ prod/cen2 0N doc/sf 3. pdfh
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Source: U.S. Census Bureau, Census 2000 special
tabulation. American Factfinder at
factfinder.cemsus.gov provides census data
0 100 Mles and mapping tools.
| S|

Ancestry with largest
population in state
see categories below

Ancestry with largest
population in county

- African American

- Aleut/Eskimo

:] Amerkcan

E Amerkan Indian

- Dutch

[ enotsh

- Finnish

- Fremch

l: Cerman

I: Hispanic/Spanish

- Irish

- taian

- Mexican

l:l Norweglan

- Fuerto Rican
I:] Other

OTHER:

Chinese (San Francisco County, CA)

Cuban (Miami Dade County, FL)

Dominkan INew York Counmty, NY)

Filipino (Kaual and Maud counties, HD

Fremch Camadian (Androskoggin County, ME)
Hawalian {Kalawao County, HD

Japanese (Hawall State; Honolulu County, H)

Polish (Luzerne County, PA)

Portugese (Bristol County, MA and Bristol County, RI}




Representing Ordinal Attributes

® Graduated symbol or color map—color, size

Total Precipitation Percentiles

June—August 2018
Ranking Period: 1895-2018

National Centers for
Environmental
Information

Record Record Much Below Near Above Much Record
Driest Driest Below Average Average Average Above Wettest
(Tie 0.00") Average Average

Created: Wed Sep 05 2018 Data Source: 5km Gridded Dataset (nClimGrid)



# of Mosquitos per Trap

<70
<300
<3000

<30000




Representing Interval or Ratio Attributes

® Graduated symbol or color map—color, size

>32.97%

<7.08%

j?




10,000,000 ..
County
population

1.000.000
500.000

100.000




Representing Multiple Attributes

Hispanic Population
As % of Total Population

‘ 10,000,000
B Hspan: Poguaten
B et Pogulaten




Sequential and Diverging Colors

Three Sequential Color Schemes Extracted from ColorBrewer

R G B R G B R G B
241 238 246 255 255 204 255 255 212
189 201 225 194 230 153 254 217 142
116 169 207 120 198 121 254 153 041
. 043 140 190 . 049 163 084 C 217 095 014
004 090 141 000 104 055 153 052 004
a. b. C.

Three Diverging Color Schemes Extracted from ColorBrewer

R G B R G B R G B
I 166 097 026 | | 202 000 032 | | 215 025 028
223 194 125 244 165 130 253 174 097
245 245 245 255 255 255 255 255 191
128 205 193 186 186 186 166 217 106
I oot 133 113 | | 064 064 064 | | 026 150 065

d. €. f.
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Feature Classification

o Ageregates features into a number of classes or groups
® Based on feature attributes

® Degrading the attribute levels from interval /ratio to
nominal or ordinal

e Show and find the general spatial pattern
e Classification methods:

e Natural breaks

e Quantile

® Equal interval

e Standard deviation
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Sequential Color Scheme Choropleth Mapping of
Population Density of South Carolina Counties in 2000
Persons per Square Mile

Spartanburg
' Richland N

Lexington
Jenks

Equal Intervals e 3 Natural Breaks

| 24-110 T | 24- 54

120 - 190 VAR ] 55- 97

I 200 - 250 e Py B 95150
\ = Charleston

B 290 - 360 N /;-%5 O : B 160 -220
§ 0 60 120

Bl 370-450 <v“/ Km B 230 - 450

a,b. Equal area and Jenks natural breaks class intervals with the same sequential color classification scheme.

Diverging Color Scheme Choropleth Mapping of
Population Density of South Carolina Counties in 2000
Persons per Square Mile

Standard Standard

Deviation Deviation
B < -0.49 5ud. Dev. B < -0.49 Sud. Dev.
L -0.50-049 T 0.50-0.49
L 0.50-1.49 | 0.50-1.49
B 150-249 Mean= 120 § [ 1.50-249 Mean= 120

B > 250 Std. Dev Std. Dev. = 100 B > 2.50 Std. Dev Std. Dev. = 100

c.d. Standard deviation class intervals with two different diverging color classification schemes.
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Standard Deviation Method

e Shows the amount a feature's attribute value varies from

the mean.

e (Classes generated by successively adding or subtracting

the standard deviation from the mean.

POpuIation Under b
Deviation from Mean

B <-25Std Dev
-2.5--1.5 5td Dev
-1.5--0.5 5td Dev
hMean

0.5-1.5 Std Dev
1.5-2.5 Std Dev

B > 25 Std Dev




Equal Interval Method

® Divides the range of attribute values into equal-sized subranges.

e attribute values ranging from 0 to 300 and you have
three classes ( 0—-100, 101-200, and 201-300).

Percent Population
Under 5

3% -b6%
6% -9%
9% -12%
12%-15%
15%-18%




Natural Breaks Method

e (Classes are based on groupings and patterns inherent
(natural) in the data.

® The features are divided into classes whose boundaries
are set where there are relatively big jumps in the data
values.

[Percent Population
Under 5

3% -b6%
b%-7%
1% -8%
8% -10%
10%-18%




Quantile Method

e Each class contains an equal number of features.

® Resulting map can be misleading.

e Similar features can be placed in adjacent classes, or features with
widely different values can be put in the same class.

| Percent Population
Under 5

W 27%-6.3%
e 5.3%-6.8%

B 65%-72%
L B 72%-78%
B 75%-18%




Representing Count Attributes




Representing Count Attributes

Population Population Density



Create Maps

® Features
® [ .ocation
e Cartograp.

and attribute(s)
nic elements

e Title, sca

e, legend, north arrow, cartographer, sources



Map Elements

Population of South Carolina by County in 2000

Spartanburg
® North
Carolina
ol

Georgia 6b
2000 i
Population

e 10,000
® 25,000

U.S. Burcau of the Census, 2000

Km SC Dept. of Natural Resources

01020 40 60 80 .
Cartographers
UTM Zone 17 N Jensen, ) R.: Jensen, RR.

.....................................................................

Map
Frame



Map Scale

The ratio of a distance on a
o map to a distance on the
! ground

Commonly reported as a:

Unitless ratio : 6: 600,000 = 1:100,000
Scale bar: O—_ -

500 1000
kilometers




Large and Small Map Scale

e Map scale is reported as a ratio, e.g., 1:100,000 scale. As a fraction this
is 0.00001

e A large scale map is one where the fraction is large.

¢ This happens when the second number is small.

e Example:
® 1 to 1 million map scale (1:1,000,000) expressed as a fraction is 0.000001;

® a 1:200 map scale, expressed as a fraction, is 0.005.

® Which is the larger scale, 0.000001, or 0.005?

e Larger scale maps cover less area, but show more detail.

® People are often saying "large scale" map when they mean "large area".
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