The Choropleth Map: How to
Use it and Why

Michael P. Larson
OSU Cartography Services



Central Europe, 919—1125.
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Thematic/Statistical Maps
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http://www.bigmapblog.com/2012/cowdons-statistical-map-of-the-u-s-1888/
http://www.bigmapblog.com/2012/cowdons-statistical-map-of-the-u-s-1888/

Why are we discussing Choropleth Maps?
Simple and easy to create

Widely used (some may even say over-used) and trendy


https://www.google.com/search?q=choropleth+map+examples&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjHpcHhzdXaAhUp4YMKHfZAAVwQsAQIaw&biw=1536&bih=747&dpr=1.25

Definition: Choropleth Map

A thematic map In which areas are distinctly
colored or shaded to represent classes of a
particular phenomenon. (esri Gis Dictionary)

Enumeration Areas
countries, states, counties, census tracts, etc.

Common Methods for Classification
Equal intervals/Equal steps method
Quantile method
Natural breaks




Equal Interval/
Equal Steps Method

Each class occupies an
equal interval along a
number line.

0 to 20

21to 40

41 to 60

61 to 80

Equal Steps

Four Classes
Range 0to 80

80 divided by 4 give a

class range of 20




1990 population Equal Interval
[ |727 -41736

[ 141737 - 827486

I 82747 - 123755

I 123756 - 164765

I 164766 - 205775

Find Your Place



Find Your Place

Classification 7] x|
— Classification —Classification Statiskics
Method: Equal Interval Count: 44
. Minirnarn: 727
Classes: |5 =] Masimum: 205775
—Diaka Exclusion 3 1006743
Mean: 22881
Exclusion ... | Sampling ... Median: 1126859
Standard Deviation: 34763
Colurmns: 100 = [ show Std, Dev, [ show Mean
o " " Ereak Values o |
- o
B i o 2 o £ 41737
i iy o) =t L
= o = = =] 2746
123756
164765
BT 205775
4__
24
| i
0 l T T ik
727 19849 103291 154513 208774
™ snap breaks to data values Cancel




Quantile Method

Data are rank-ordered and equal
numbers of observations are

placed in each class.

Class 1

Class 2

Class 3

Class 4

Quantiles
(Quartiles)

Four Classes

There are 20
data values

The number of
data values
divided by the
number of classes

20 divided by 4
gives 5 data
values per class




Find Your Place

1990 population Quantile
727 - 3516
4133 - 8392
i 8505 - 13931
B 15138 - 30617
I 33754 - 205775




Find Your Place

Classification 2 x|
—Classificakion —Classification Skakiskics
Method: Counk: 44
. Minirnurn: ey
Classes: Masimum: 205775
—Daka Exclusion aum: 1006749
Mean: 22881
Exclusion ... | Sampling ... | Median: 11285
Standard Deviation: 34765
Columns: 100 =2 [~ show Std, Dev, [~ show Mean
Ereak Yalues e
Coocd - L —
CHEh = - 3516
[Ty L
mol R = 5392
13931
a0617
BT 05775
4__
24
« | ]
0 I I I K,
727 51989 103251 154513 20587745
Cancel

™ Snap breaks to data values




Natural Breaks Method

Defines classes based on
natural occurring breaks or
gaps in the data set

1990 population Natural Breaks
727 - 9232
[ ]9233-2120%
I 21206 - 37583
I 37584 - 90076
I 90077 - 205775
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Classification

21

~Classification ~ Classification Statistics
=yt B I atur al Breaks (Jenks) Count: 44
Mininumn: 727
Classes: | S j' Maximunm: 205775
—Data Exclusion Sum: 1006749
Mean: 22881
Exclusion ... | Sampling ... Median: 11285
Standard Deviation: 34768
Columns: 100 = ™ Show Std. Dev. [~ Show Mean
. Break Values o
uh o] w
e 8 8 = £ 9232
@ = e = =
o~ m @ = 21205
37583
90076
61 205775
4...-
2-4
0 ! T 1 | OK
727 51989 103251 154513 205775
I Snap breaks to data yalues Cancel

Find Your Place



Equal Interval

1990 population Equal Interval
[ 1727 -417386
[]41737 - 82746
Il 82747 - 123755
123756 - 164765
Il 164766 - 205775

Quantile

1990 population Quantile
[ ]727 -3516

[ ]4133-83092
I 38505 - 13931
I 15138 - 30617
Il 33754 - 205775

Find Your Place

Natural Breaks

1990 population Natural Breaks
[ ]727 -9232

[ ] 9233 -21205
I 21206 - 37583
I 37584 - 90076
I 90077 - 205775



Limitations of Choropleth Maps:



Quantiles - Quartiles

15 7 15 26|29 34 35 42 47|48 51 54 62 76|83 84 85 89 93

Equal Steps

15 7 15]26 29 34 35 42|47 48 51 54 62|76 83 84 85 89 93

1-23 24-46 47-69 70-93

Individual data loss



OKSCALG
2018

Because shading patterns
cover enumeration areas
uniformly, it is not possible
to see variation within areas



http://www-personal.umich.edu/~mejn/election/

Unless enumeration
areas are exactly the
same size, densities,
ratios or percentages
must be used instead of
absolute numbers.

T

1990 population

[ ]3301-18976

[ ]18977 - 43270

B 43271 - 74409
74410 - 174253

B 174254 - 599611

T TwT

1990 population by area
[ ]1.778 - 24.623

[ ]24.623 - 54.268
B 54.268 - 115.413
B 115.413 - 310.596
I 310.596 - 854.319




Choropleth Symbology: Dos and
Don’ts



Choose the appropriate number of classes,
Usually no fewer than 3 classes and no more
than 7 classes.

Oklahoma, 2017 Population

Oklahoma, 2017 Population
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Layer Properties

General Source Selection Display Symbology Fields Definiion Query Labels Joins & Relates Time HTML Popup

gltoe:ujres Draw quantities using color to show values. Import...
Categories Fields Classification
(?uznli:es oo Value: |Pop20‘|? v| Natural Breaks (Jenks)
i Graduated colors
Graduated symbols Normalization: |none v| Clagses: Classify...
Proportional symbols
‘Dot density Color Ramp: ‘ _ v‘
Charts -
Multiple Atiributes Sym.. Range Label ~
4 000000 689000000 4 000000 689 000000
2689.000001 - 3966.000000 2689.000001 - 3966.000000
3966.000001 - 4878.000000 3966.000001 - 4878.000000
4878.000001 - 5642.000000 4878.000001 - 5642.000000
5642000001 - 6183.000000 5642.000001 - 6183.000000
£183.000001 - 7693.000000 £183.000001 - 7693.000000
7693.000001 - 9031.000000 7693.000001 - 9031.000000
9031.000001 - 9498.000000 9031.000001 - 9495.000000 v
[] show class ranges using feature values Advanced -
Cancel Apply
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Find Your Place

STATES
WIDOWED

Meters
0 270,000 540,000 1,080,000




STATES
WIDOWED

[ 111623 - 96052

[ 196053 - 280389
[ 280390 - 521841
[ 521842 - 914691
B 914592 - 1385717

0

270,000 540,000

Meters
1,080,000




Other Types of Area and
Density Maps
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lowa Population in 1990
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Surface map

Dot Density map



Cartograms:

a map with enumeration
area sizes scaled to data
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The world's countries in proportion
to gross national product, 1988



Life in Los Angeles
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horopleth maps — What have we learned?

Choropleth mapping has become commonplace in part due
to the ease of creation.

They are good at showing statistical data compiled on
enumeration areas.

There are some limitations with data loss, being unable to
see the internal distribution within enumeration areas, and
additional limitations when comparing between units.

Chose colors and number of classes wisely.

Possibly consider using other types of maps.




Questions?
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