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DEFINITION

* A map designed to demonstrate particular features or concepts.
In conventional use this term excludes topographic maps

— Meynen 1973

- Major Components
* Geographic base
- Thematic overlay
- Ancillary elements (title, legend, etc)
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https://smokymountains.com/fall-foliage-map/
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https://medium.com/@agafonkin?source=user_popover

COMMUNICATING MAP

INFORMATION

* Define a clear purpose

* Level of data — detailed or generalize

- Display data

* Avoid distortion

* Make datasets coherent

* Encourage the viewers to compare different pieces of data

* Provide descriptions of datasets and statistics that support
visualization

Edward Tufte’s principles of graphical excellence.



MAP DESIGN PROCESS

Drupose > Data o> scale ) Design > Revew >




DATA CHARACTERISTICS

- Location
- Point, Line, and Area

- Form

* Qualitative/Quantitative
* Mine —Tons of Copper
* River —Volume of Water

- Discrete/Continuous
- Temperature at your home vs. Temperature across the US
- Elevation of the tower vs. Topographic surface

- Total/Derived
- Total Population vs. Population per square mile

* Employment in Agriculture vs. Agriculture employment as a percentage of all
employment.

* Time



DISPLAYING QUALITATIVE

VALUES

- Features & Categories

Primary symbology

Graduated Colors

Draw using single symbol.

Draw categories using unique values of one or multiple fields.

Draw quantities using graduated colors.
| Draw quantities using bivariate colors.
Draw quantities using an unclassed color gradient.
Draw quantities using graduated symbols.
Draw quantities using proportional symbols.
Draw quantities using dot density.

Draw quantities using chart symbols.
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DISPLAYING QUANTITATIVE

VALUES

- Quantities & Charts

Draw quantities using graduated colors.

[ Draw quantities using bivariate colors.

Draw quantities using an unclassed color gradient.

Draw quantities using graduated symbols.

Draw quantities using proportional symbols.

Draw quantities using dot density.

Draw quantities using chart symbols.




DATA MEASUREMENT

Nominal

Industrial

Ord | nal Nominal Residential

Commercial

Different hues

Spacing between patches

Interval

Low

Ratio

Medium
High

1310 3.9 Slingle Hue .
Different saturation or value
4.0 to 13.7

Mo spacing between patches

13.8ta 226 1
(unless gaps exist)

0 to 1,000

1,001 to 2,000
2,001 to 3,000

Image Credit: Richard Smith, Del Mar College ©National Information Security, Geospatial Technologies Consortium
(NISGTC). CCby 3.0




THEMATIC MAPS

* Display the spatial pattern of a theme or attribute
- Types: Qualitative and Quantitative thematic Maps

- Thematic Mapping Techniques
* Choropleth

- Dot Density

* Proportional Symbol
* Flow

* Isarithmic

- Cartogram



QUALITATIVE THEMATIC MAP

Land use

[:] Mo data - Dryland horticuttere
- Matura conservation D Imigetad modfied pastures
:] Ciher protectsd arses :E Imgated cropping
Q Minimal use - Imigetad horticu Iture
|:| Grazing natrve vagetabion - Urban mtensive uses

Il Frocucton forestry [ intenstve animal and plant production
- Grazing rmodified pasturas D Rural residential

[ Prantation ferastry Il ining and waste

I: Cryland cropping - Wiiater

Figure 2. Land Use of Australia 2005-06, Version 4 (ABARE-BRS 2010)

According to this dataset, in 2005-06 the total area of land under primary production (livestock grazing, dryland and ag ricultu re.gov.au
irrigated agriculture) was nearly 4.6 million square kilometres or 59% of the continent. The dominant land use is
livestock grazing which makes up 56% (or 4.3 million square kilometres) of land uses.




QUANTITATIVE THEMATIC MAP

Cost of Care per Capita for Medicare Beneficianes*
Diagnosed with Heart Disease, 2016: Total Costs
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CHOROPLETH MAP

- Greek: Choro (place/area) plethein (to fill)
- Quantitative Mapping technique

- Data collected for enumeration units such as statistical or
administrative areas

* Colored or shaded area can be used to represent magnitude



CHOROPLETH MAP

Deaths among children under 5 due to HIV/AIDS (%)

Mo data

0.0t 11.4

Fopulation undernourished 2004 to 2006 (%)

No data

0.0 to 15.0

http://www.petercollingridge.co.uk/data-visualisation/choropleth-maps-africa




DATA APPROPRIATENESS

When data occur or can be attributed to enumeration units

Not suitable for continuous data

Map scale should be chosen appropriately

Data can be totals (rates) or derived values (ratios)

Traditionally totals are not accepted

100 parsons

10 s4q. km.

500 p . L
s SEIB{;?‘HS 10 personsisq. kM. porived values (densities) mapped

10 personsisg. km.

Image: http://go.owu.edu/~jbkrygie/krygier_html/geog_353/geog_353_lo/geog_353_loo7.html



SYMBOLIZATION AND LEGEND

* Continuous Class Range
* No gaps or overlaps
* Used for map sequences

* Non Continuous Class Range

* Reduces map reading errors and
depicts better data ranges

* Used for single maps



SYMBOLIZATION AND LEGEND

* Unipolar Choropleth — A map where data class has no natural
dividing point (central value) represented using a sequential
color scheme

* Bipolar Choropleth — A map where data class ranges diverge
from a central value and are encoded using a divergent color
scheme

MNature of your data: Nature of your data: i
'® sequential '~ diverging “ qualitative | I sequential '® diverging '~ gualitative

Pick a color scheme: Pick a color scheme:

Multi-hue: Single hue: E E E E E E E E

TTTTNTT] COEe




BIVARIATE CHOROPLETH

Change in Population & Crime in the United States

between 1985 and 2005

(P 100000 inbabitares) inthe U5, from 1965
t0 2005
(Exchdles District of Colamabia)
Crime
High more than 1.3

Medum 1.1 t02.9

Low less than 1.09

1:15,000,000
1D.ﬂﬂ

http://reidarthur.ca/portfolio-maps/bivariate-choropleth-map/



3D CHOROPLETH

METRICS
HANNAH FAIRFIELD

In the Shadow

Of Foreclosures

N the subprime mortgage squeeze,
I yme regions are feeling the pain

maore acutely than others.

Although many Seuthern metropoli-
tan areas have high percentages of
subprime mortgages, homeowners in
those areas have largely been able to
pay their bills, so subprime foreclosure
rates are low.

Not 50 in the Rust Belt, whe
prime mortgages are less common but
foreclosure rates are sky-high, mostly a
result of rising unemployment.

And overbuilding in regions of

Cal =

residents to become speculators, buying
up several homes with the expectation
that their values would rise. Getling
subprime loans was all too easy.
But paying the loans as housing
prices fall is all too hard, and many
ists believe thal loreclosures
o ri
pse will affect other
. like New York, Boston and
said Dean Baker, co-director of
the Center for Economic and Policy
Research. “Suburban areas near those
cities are already seeing prices plunge.

Height shows subprime
mortgage foreclosures as
a percentage of all
subprime mortgages in

Average annuai permits
ve U.S. average

Color shows subprime mortgages
as a percentage of all morigages
December 2007
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Prism Map by @kennethfield. The New York Times




MAPPING WITH HEXAGONS

esri.com

https://pro.arcgis.com/en/pro-app/latest/tool-reference/spatial-statistics/h-whyhexagons.htm



MAPPING WITH HEXAGONS

2024 UK Elections

Party
I Labour Party
I Conservative Party
N Reform Party
[0 Liberal Democrat Party
1 Green Party

Scottish National Party
I Plaid Cymru
- E:rrtv:lucnkm Unionist

I Sinn Féin

Alliance Party of
Northern Ireland

Social Democratic &
B Cabour party

[0 Ulster Unionist Party
Independent

https://www.esri.com/arcgis-blog/products/arcgis-pro/mapping/a-melange-of-maps/




MAPPING WITH HEXAGONS
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Figure 1: Mapping English Secondary School GCSE attainment levels as points. Figure 2: 40km resolution hexagonal polygon feature class at 1:4,632,845.

esri.com




DOT DENSITY MAP

* Point symbol represents data
- A quantitative mapping technique
- Introduced as early as 1863

- Frequency of the symbols are proportional to the number of
objects being represented

- Effective way to illustrate spatial density



DOT DENSITY MAP

—
Distribution of Selected Languages Spoken at Home
Southwestern and Northern Wisconsin, 2000

"Ihe variety of languages the people of Wisconsin speak at home
reflects the state’s linguistic diversity. These maps show the distribution
of German, Hmong, Native American, Scandinavian, and Spanish languages

City of Superior

| Population: 25,701

| Speakers of Other than
English at Home:
1,072 (4.2%)

spoken at home at the county subdivision level. The data represented in these

“Language Spoken at Home,” and was collected in a 1-in-6 sample,

Wausau Area
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b peakers of Other than

ik “‘| maps comes from the 2000 US Census, Quick Table QT-P16,
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= ]

English at Home:
6,365 (11.5%)

Green !ay ii
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English at Home: 13,461(8.6%)

ty
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Speakers of Other than
English at Home: 412 (3.490)
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Speakers of Other than
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Population: 40,461

Hmong

Scandinavian® Population: 62,791

Spanish | Speakers of Other than
English ar Home: 4,084 {6.5%) 1 B % L .
t Language Matters for Wisconsin: A Community-Based Initiative
Language Matters strives to engage Wisconsinites in an informed discussion about language

48— Interstate 7 3 T . i 4 o
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County Seat Max Kade at www.csume.wisc.edu/wep/Lang_Matrers.html or call (608) 262-2192.
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Institute Supported by a Grani from the Ira and Ineva Reilly Baldwin Wisconsin Idea Endooment

HoChnk, Menominee, Ojf
Tncludes Danish, Norwegian
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DATA APPROPRIATENESS

- Totals or non derived values are used

- Examples: agricultural production data, numbers of livestock,
population totals, etc.

* Derived or ratio values are difficult to interpret

- Data sets with extremely small or large attribute ranges are
Inappropriate



DOT VALUE, SIZE, AND
PLACEMENT

Wisconsin

Lake
Michigan

Acres of Harvested
Wheat in Illinois

Dot Value =5

Missouri

—
]

Representative Densities:
Acres of Harvested Wheat
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Box size is 100 square miles
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One dot represents 1,000
acres of harvested wheat

Dot placement is random
using county level data

(km)

Kentucky

(mi)

Source of Data: USDA 2012

Kelly Ziegenfuss University of lllinois A Projection: lllinois Albers Equal Area
Produced December 9, 2014 Standard Parallels: 39° N and 41 N°

https://en.wikipedia.org/wiki/File:Acres_of_Harvested_W

https://www.axismaps.com/guide/univariate/dot-density/
heat_in_lllinois_in_2012.pdf




LEGEND

* Indicating the dot and its unit value
—Traditional

- Example: One dot represents 50,000
acres of cropland

- Legend with three squares

* Representing different densities —
low, medium, and high

* Indicating the dot placement with
a statement, if they were placed
randomly within an enumeration
unit

Representative Densities:
Acres of Harvested Wheat

[*] 10acres/square mile

70 acres/square mile
130 acres/square mile

Box size is 100 square miles

One dot represents 1,000
acres of harvested wheat

Dot placement is random
using county level data



MORE EXAMPLES

San Bernardino County Population Density, 2004 San Bernardino County Population Dot Density, 2004

98 people
per sq.mi

- 1 Dot = 1,000 People

1:1,100,000 1:1,100,000
Projection: WGS, Datum NAD 83, Data: ESRI StreetMap Pro 2007, Authors: Alex Quintera, Daneil Eljjah Smith Projection; WGS, Datum: NAD 83, Data: ESRI StreetMap Pro 2007, Authors: Alex Quintero, Daniel Elijah Smith




DASYMETRIC MAP

* Refining a map (choropleth or dot-density) using additional
geographical information.

* Boundaries are modified to conform to areas of homogeneity
and are not restricted to administrative or statistical boundaries



DASYMETRIC MAP

Elements of the dasymetric population mapping
workflow. (a) Block group population estimates
for south-central Anne Arundel County, Maryland
(boundaries between block groups shown in
white). (b) Impervious surface area (30 m) from
the NLCD. (c) Impervious surface classification,
block g(oup“ impervious surface_ showing roads and non-road areas. (d) The final
population 1000 1500 2000 2500 3000 percentage 25% 50% 75% 100% population map, with population distributed
across non-road impervious surface area and all
Census blocks with zero population removed.

Swanwick, R.H., Read, Q.D., Guinn, S.M. et al.
Dasymetric population mapping based on US
census data and 30-m gridded estimates of
impervious surface. Sci Data 9, 523 (2022).
https://doi.org/10.1038/s41597-022-01603-2

dasymetric
population

surface type road (discarded) non-road (kept)



2016 US
Presidential
Election Results

https://www.nytimes.com/elections/2016/results/president

https://carto.maps.arcgis.com/apps/webappviewer/index.html?id=8732cg1baza14d818cd26b776250d2c3



PROPORTIONAL SYMBOL MAP

- Data is represented by 2D or 3D symbols
* Symbol size represents magnitude

- When data occur at points

- When data are aggregated at points within areas



PROPORTIONAL SYMBOLS

 Geometric or Pictographic Symbols
- Geometric: two-dimensional or three-dimensional

- 2D Symbols: Circle, Square, Triangle
* Area is scale to represent magnitude difference

* Easy to understand

- 3D Symbols: Sphere, Cube, Cylinder, etc.
» Visually attractive but difficult to understand magnitude

Ox8 "EE




Visual variable Point

Spacing

Perspective height

Orientation

pro.arcgis.com

i Lightness

Saturation

True 3D

Visual Variables




PROPORTIONAL SYMBOL MAP

Earthnuakel 1973-2001
Magnitude
O =80
@ 50509
® 4049
. 3039
* 0020

The Ring of Fi
Volcanoes and Earthquakes
around the Pacific Rim

The Ring of Fire is a zone
of frequent earthquakes
and volcanic eruptions
that enci
the Pacific Ocean. Ahom
90% of the world's
earthquakes and §1% of
the world's largest
earthquakes occur along
the Ring of Fire.

The western edge of the
North American
continent falls along the
Ring of Fire. Here,
earthquakes are primarily
located along the shifting
edge between two of the
world's largest plates, the
ican and

c plates.

there have
been no "big” earthquakes
in Oregon's brief history.

Earthquakes in Oregon
1840-1998
@50 ©20.20
® 40-49 10-18
© 30-39 <10

,‘n

the Cascades is at
risk from subduction-
zone earthquakes.

eo, Do nce from the
il o e .3 @ epicenter, local soil
o‘j %, 8 ° yﬁms‘ and types

Qn.,.,,,e...mmm,.mm




PROPORTIONAL SYMBOL MAP

Craters

The emrth is rarked with about 180
namad craters thal ane scars from
PrEVOUS FUn-ing Wi astencios ke
thiy pne that axpiocsd oear Russia on
Fray.

Crater diamater

04 e
@ 20

Credit: The Washington Post
https://www.e-education.psu.edu/geog486/node/1869

Credit: The New York Times
https://www.e-education.psu.edu/geog486/node/1871




FLOW MAP

* Linear movement between places

* Data are represented by flow lines/
streamlines

* Flow mapping was introduced in 1837
by Henry Drury Harness

i o

{1 I ')f‘*l'f. .Ifl 5
P

Arthur H. Robinson. “The 1837 Maps of Henry Drury Harness” The Geographical Journal [ . —
Vol. 121, No. 4 (Dec., 1955), pp. 440-450 S\l =6

Harness’ Passenger Conveyance Map, 1837. Original, 1 inch to 10 miles: Brit. Mus.



FLOW MAP

* Qualitative —lines are typically not scaled.

* Quantitative — width of the flow lines connecting places are
drawn in proportion to the quantity of movement represented.

- Data generalization are very common and depends on map
scale.



FLOW MAP

“Maturation” of the
New World founders
-A2;B2; Clb; Clg;
Cld; C4c; DI; D4h3;
X2a - during the LGM

in the Beringian glacial , . o . )
DYNAMIC WIND MAP BY FERNANDA VIEGAS AND MARTIN WATTENBERG OF THE SITE HINT.FM

refugium

http://hint.fm/wind/

Flow Map, Map of gene flow in and out
of Beringia By Erika Tamm et al.
CC-BY-SA-3.0, via Wikimedia Commons

10
thousands of years ago




FLOW MAP
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Charles Joseph Minard, Tableaux Gra-
phiques et Cartes Figuratives de M. Minard,
1845-1869, a portfolio of his work held by
the Bibliothéque de 1Ecole Nationale des
Ponts ct Chaussées, Paris.

Charles Joseph
Minard’s map of
French wine exports
for 1864.




DATA APPROPRIATENESS

- Raw or Derived data can be used
* Totals, Ratios, and Proportions

- Interval data should not be used as it will not ensure
proportionality*

- Weight, volume, value ($), amount, and/or frequencies are the
most common units used



DIRECTED AND UNDIRECTED

FLOWS

- Directed Flow Maps
- Arrows are used to display the flow direction

* Undirected Flow Maps
* Drawn without arrows, can imply movement in both directions

* Undirected flow maps are used:
* When the data are aggregated for both directions

- When it is impractical to portray both directions
* Easy to generate in GIS and mapping software



FLOW MAP TYPES

* Traffic Flow Maps
* Actual routes and the magnitude of traffic are important.

* Commonly found without directional symbols as most of the roads
accommodate traffic in both directions.

- Origin-Destination Maps
- Desire Line Maps (Davis 1974).

* Typically illustrate social or economic interaction using a line/arc
connecting points of origin and destination.

- Used when exact routes cannot be displayed.



TRAFFIC FLOW MAP

Average Daily Long-Haul Truck Traffic on the National Highway System: 2015

Flow Scale (FAF Truck/Day)

50000 25000 12500

Note: Major flows include domestic and international freight moving by truck on highway segments with more than twenty five FAF trucks per day
and between places typically more than fifty miles apart.
Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, Freight Analysis Framework, version 4.3, 2017.




TRAFFIC FLOW MAP

Interstate Movements of Natural Gas by Pipeline: 2011

R
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Ocean [
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Atlantic

Distribution

(Million Cubic Feet)
10,000,000
5,000,000
2,500,000

Inbound
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[ (ntrastate

MEXICO

Gulf of Mexico
Flow
(Million Cubic Feet)

»— 0-499999
wpe 500,000 - 1,799,999
1,800,000 and more

Source: U.S. Department of Transpartation, Federal Highway Administration, Office of Freight Management and Operations. Freight Analysts Framewerk, verson 3.4, 2013




ORIGIN-DESTINATION MAP
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MAP ORGANIZATION AND
FIGURE-GROUND

Top Ten Countries of Birth Fen P 7866081
on the 20th of May 2014

for Overseas Born Australians Applod Cartography 200

Semester 1, Assignment 28

Total Population as per 2011 Census — ey Softwood Lumber Exports from British Columbia in 2014

British Columbia (B.C) is a major exporter of Lagenco
softwood lumber in the world. In 2014, Quantity of softwood lumber export (Cubic Metres) from
B.C exported a total of 25,849,818 m3 of British Columbia to top 10 destinations. - Arrows do not
Sltwicei limnber gloBatly Uniad Statas denate specific rautes, only source and destination.
alone stands for mare than half of B.Cs total
export. This map shows the top 10 destinations 10,000000m3
of softwood lumber export from B.C.

5,000,000 m3
Scale:: 1,000,000 m3

Kilometers
0 2500 5000 750 10,000 .
Map projection: World_Robinsons. Datum: D WGS,1984 Scalin . Geob 372 L2A, Final Project
g method: Perceptual Scaling)
Data Scuree: Statistics Canada - Produced by BC Stats (March 20151, Prepared by: Zhu an Lim (14292149)
Basemap from AreGIS Date: 8 April 2015

Data source; Austraian Bureau of Statistics; https://blogs.ubc.ca/zhuanlim/2015/12/03/proportional-symbol-flow-ma
“Cuural Divarsity Reflecting a Mation: Storias from the 2011 P // g / / 5/ / 3/P P y p/
Cansus™ dated 21/62012.

Flow line thicknesses are unique values representative of tatal
population Movement.

\,}‘3‘:’ &ggt? & L P -

‘000's of Overseas Born Australians

http://aidenprice.weebly.com/blog/flow-line-map-of-count
birth-for-overseas-born-australians




FLOW MAPPING TECHNIQUES

Outgoing migration map from Colorado for 1995-2000. Phan et al.




Party affiliation of
U.S. state governors

Democratic

Number of Followers .
among U.S. Republican
state governors

® 4-5
Mutual friends between U.S.
® 6-10 state governors by party

@ 1-15 Democratic-Democratic

HI
@ 6-20
Democratic-Republican

e
0 250 500 1,000 km 21-25
1,600 km Ol 200 40|0 ] . Republican-Republican

0 800

Following connections among Twitter accounts of U.S. state governors as of 15 June 202o0.
Xi Gong & Xinyue Ye (2021) Governors Fighting Crisis: Responses to the COVID-19 Pandemic across U.S. States on Twitter, The

Professional Geographer, 73:4, 683-701.



https://doi.org/10.1080/00330124.2021.1895850
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MONTICELLO
Lake: Berryessa

River: Putah Creek
Volume: 7,854,818 ac ft

=0 f#:\ :

FORT PECK
Lake: Fart Peck
River: Missouri
Vaolume: 19,100,000 ac ft

GARRISON

“";f 2N

Volume: 23,600,000 ac ft

HOOVER DAM
Lake: Mead
River: Calorado

Volume: 30,237,000 ac ft

GLEN CANYON
Lake: Powelt

River; Colorado
Volume; 29,875,000 ac ft

WHERE THE WATER FLOWS

A multivariate map showing the flow direction and annual mean streamflow
rate for all major rivers in the contiguous United States during 2022, overlaid

with all federal dams that hold an average water volume over 1,000,000 ac ft.

DAM CLASSIFICATION 30,000,000 ac ft
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TOP 10 RIVERS BY STREAMFLOW (cf/s)

(2) st Lawrence River

Cartographer; Adam Themas | Date
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STUDENTS ON THE MOVE

The benefits of crass-border education go beyond the fees that international
students pay, It is increasingly a way for a country to project itself on the
world stage. This graphic breaks down the flow of international students and
where Canada fits in.
Besigrie 5y Careran Tulk
THE PICTURE TN CANADA
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THE TOP 10 SOURCE COUNTRIES FOR ALL TERTIARY-LEVEL INTERNATIONAL STUDENTS IN 2012
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ISARITHMIC MAP

* A planimetric representation of the surface of a three-
dimensional volume.

- Data should be continuous and not discrete.
- A quantitative mapping technique.
- Dates back to mid-sixteenth century.

* Created from a series of sampling points where data are
measured and recorded.



CONSTRUCTION OF ISARITHM

Contours and hachured
contours for a depression at
the top of a hill illustrated on
a topographic map and a
corresponding topographic
profile. Notice that the first
hachured depression contour
line elevation is a repeat of
the closest non-hachured
contour line elevation.
Source: Karen Tefend (2017)
CCBY-SA3.0



https://ung.edu/university-press/books/laboratory-manual-for-introductory-geology.php

MAP TYPES & DATA

APPROPRIATENESS

Isometric Isoplethic
- Data occurring at points - Data occurring over
- Totals geographical areas
- Ex: elevation, temperature * Derived - ratios, proportions
* Derived — average, - Ex: population density, crop
deviations, ratios yield (bushels per acre)

- Ex: drought, mean
temperature



ISARITHMIC MAPS

April 12, 2016
(Released Thursday, Apr. 14, 2016)
Valid 8 a.m. EDT

Crought impact Tvpes:
r~* Delineates dominant impacts

S= Short-Term, typically less than
B months (e.g. agriculture, grasslands)

L= Long-Term, typically greater than
G ronths (e.g. hydrology, ecology)

infansify:
Author: o . [] DO Abnormally Dry
Richard Tinker : [] D1 Moderate Drought

CPC/NOAANWSNCEP o : [ D2 Severe Drought
| 5 I O3 Extreme Drought

W O Exceptional Drought

The Drought Monitor focusss on broac-
scale conditions. Local concliions may The data cutoff for Drought Monitor
vans See accompanying text summany for )
foracast staternents. maps is each Tuesday at 8 a.m. EDT. The
USDA E ) maps, which are based on analysis of the
- { i data, are released each Thursday at 8:30

Ve % - a.m. Eastern Time.
http://droughtmonitor.unl.edu/




New Mexico Bureau of Geology and Mineral Resources
Celebrating 75 Years of Service
ADIVISION OF NEW MEXICO INSTITUTE OF MINING AND TECHNOLOGY
Peter A. Scholle, State Gealogist
2003

=z
RUSGS sunsoneo i cooremnsian wem me u.s. caososzcas sunver




INTERPOLATION

* Interpolation is necessary when data are not at grid
intersections, or are irreqular or sparse.

* Interpolation becomes extrapolation
* When areas deficient of points are interpolated
* When interpolation is carried outside the data area



ISARITHMIC REPRESENTATIONS

* Isarithmic maps can be difficult to interpret by a novice reader

* To assist the interpretation, other three-dimensional views such
as shaded relief maps or Wireframe/Surface maps can be used

TG - Southern
7 Moggllon-1, / High Plains
DatilVelcanic -
v Field. =

.Ea.ni_l lnge*

i . L ; : ~ e
! 1 :\‘ " £
k]
b . .
» https://geocinfo.nmt.edu/tour/provinces/home.html



https://geoinfo.nmt.edu/tour/provinces/home.html
http://www.groundwatersoftware.com/surfer_contouring_software.htm

ISARITHMIC MAPS

Elevation map of Afghanistan

Legend

——— Main ivers
|:| Province Border
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B 271055
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[ 1370 - 1,677
[ 1677 - 1,961
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Motes. i this map do not imply DACAAR D 4,085 - 4,707

Province borders and rivers provided by AIMS ” [ ]4707-8986
Elevation dala provided by SRTH dataset




ISOPLETH MAP

Isopleth Map of H1N1 Deaths in California (November 10, 2009) (Kriging interpolation based on counties)

Density of H1N1 Deaths
in California { Movember 10, 2009)

Data column: H1M1 Deaths

O

EEENEAOC

=TI

Data Source http:#www flutrackers. com/forum/showpo st php?p=317 07 S&postcount=5




CARTOGRAM

- Areas of the enumeration units are scaled to the data they
represent

* Geographical relationships within the mapped space should be
familiar to the readers

* Must preserve total shape of the study area



CARTOGRAM

» Construction Approaches
* Manual or automated

- Data
- Raw or derived
- Ratios
- Not intervals — no classification of data

- Types
* Rectangular — Erwin Raisz
* Circle—Danny Dorling
- Square —Demers



CARTOGRAM

- Forms
- Contiguous or noncontiguous

- Requirements
* Preservation of shape and orientation

Cartogram of 2012 Electoral Votes it The Electoral Col Ieg e

Barack Clbem ----_II-I-I-I sl (2012 2020)
Reapportionment Gains & Losses Following 2010 C

Total =538 Needed to Win =270

Seats Gained/Lost:
No




CONTIGUOUS CARTOGRAMS

ARGTIC OGEAN

ARCTIC. DCEAN
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https://www.nominet.uk/mapping-the-online-world/

NONCONTIGUOUS CARTOGRAMS

% 180,400

This map shows each state re-sized
in proportion to the relative
influence of the individual voters
who live there. The numbers
indicate the total delegates to the
Electoral College from each state,
and how many eligible voters a
single delegate from each state
represents.

Source: The United States Election
Project at George Mason
University.

By SARAH K. COWAN, STEPHEN
DOYLE and DREW HEFFRON




TYPES OF CARTOGRAMS
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The Huffington Post analysis of state-level presidential polling data as of Sept. 15, 2012 -- Population Cartogram
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https://www.win.tue.nl/%7Especkman/Cartograms/WorldCarto.html

EXAMPLES

Portion of each state that is federal land
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EXAMPLES

OurWorld

World Population in 2018 - | |
e M In Data

The country’s size in this map represents the size of the population. e
Each square [=] represents 500,000 people.

All 15,266 squares show where the world's 7.633 billion people live. e S
Wisies e 82.5m £ i
by Max Roser for — the free online publication
that presents the data and research on how the world is changing. Keusas =
Population data from the United Nations Population Division France

Version 3 (Oclober 2018) Licensed under CC-BY-54 £5.2m
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EXAMPLES

M North America
B central America
M caribbean
M south America
M Northern Europe
M central Europe
M Easten Europe
Southern Europe
M southem Africa
Northern Africa

-
3
iR

/—-n 251 \;n

<“\" S

Western Africa
Central Africa
Eastern Africa

M russia

M central Asia
Western Asia
Southern Asia
Eastern Asia

B australasia
Southeastern Asia
Pacific Oceania

Population —Year 2000 from ;

Technical Notes: This map shows the land surface resized by its population. Each transformed grid cell in the map is proportional to the total number of people
living in that area.

Data sources: This map uses population estimates for the year 2020 based on data from the at o0.25 degree
resolution, released by SEDAC (Socioeconomic Data and Applications Center) (accessed March 2018).

This work is licensed under a



https://worldmapper.org/maps/droughts-2000-2017/?sf_action=get_data&sf_data=results&_sft_product_cat=environment&sf_paged=5
http://sedac.ciesin.columbia.edu/data/collection/gpw-v4
https://creativecommons.org/licenses/by-nc-sa/4.0/
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