L ALY
NMANENIZTHMIO OEZZAANIAZ ’?‘

QAVOIKTA

Thematic cartography

Session 4: Thematic data classification methods —
The role of color

Michail Agorastakis
Department of Planning and Regional Development

OE0)

ek ansor ok 7 E&N1A
ELEVAVEN STNV UoVwvid Tne ©vwen LUUS=£LULD

L . e
YNOYPTEID MAIAEIAL & BPHIKEYMATAN, NMOAITIEMOY & ABAHTIEMOY  even ) KOINONIKO TAMEI
EIAIKH YNHPEELIA AIAXEIPIZHE




Adelec Xpnong

e To mapOV EKTIALOEVTLKO UALKO UTIOKELTOL OE AOELEC
xpnonc Creative Commons.

e [0l EKTIOLOEUTIKO UALKO, OTIWC ELKOVEC, TTOU UTTOKELTOLL

o€ aAAou tUmou adelac xpnong, n adela xpnong
avadpEPETAL PNTWC.

OE0)



Xpnuatodotnon

e To mapov eKMALOEVTLKO UALKO €XeL avartuBel ota mAaiola
Tou ekmatdevtikoU £pyou tou dldaokovta.

* To €pyo «Avoilkta Akadnpaika Madnpata oto MNavernoto

Oeocoaliac» £xeL xpnUatodoTNOEL LOVO TN avadlapopdwon
Tou ekmatdeuTikoU UALKOU.

e To £pyo uAomoleital oto mAaiclo tou Emiyelpnolokou
Mpoypappatoc «Eknaidevon kot Ata Blov MaBnon» ko
ocuyxpnuotodoteitol amno tnv Evpwnaikn Evwon (Evpwrnaiko
Kowwviko Tapelo) Kat oo €Bvikouc TOpoucC.

EMIXEIPHIIAKO NPOrPAMI
EKIMAIAEYZH KAI AIA BIOY MASHZH n—ﬁ EZ nA

= E ﬂpﬂfnnuun Yo mv mmu{n

v
YNOYPIEIO MAIAEIAL & BPHIKEYMATAN, MOAITIEMOY & ABAHTIZMOY
Eup k6 Ko g

Me tn ouyxpnuatodétnon tng EANG@Sag kat Tng Evpuwnaikrig Evwong




Outline

e Thematic data classification methods

e The role of colour



Thematic data classification methods (1)

The objective of classification is to group (classify)
features or data in such way that not only are the data/
features within a class similar but also the classes
themselves are dissimilar.

Regarding thematic overlay, data classification...

“In more technical terms, the goal is to find the optimal
number of classes—and where to put the breaks between
those classes—so as to minimize within-group variance
and maximize between-group differences.”

source: http://axismaps.github.io/thematic-cartography/articles/classification.html



http://axismaps.github.io/thematic-cartography/articles/classification.html
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Thematic data classification methods (2)

The objective of classification is to group (classify)
features or data in such way that not only are the data/
features within a class similar but also the classes
themselves are dissimilar.

Regarding thematic overlay, data classification...

“In more technical terms, the goal is to find the optimal
number of classes—and where to put the breaks between
those classes—so as to minimize within-group variance
and maximize between-group differences.” source:

http://axismaps.github.io/thematic-cartography/articles/classification.html

Too few classes - strange patterns (loss of information)
Too many - confusion (too much “noise”
Difficult to recognize more than seven classes



http://axismaps.github.io/thematic-cartography/articles/classification.html

Thematic data classification methods (3)

Common methods of thematic data
classification

e Equal intervals

e Quantiles

e Mean — standard deviation
e Natural breaks

e Geometric interval



Equal intervals (1)

“Divides the data into equal size classes (e.qg., 0-10, 10-20, 20-30,
etc.) and works best on data that is generally spread across the
entire range.”

Source: http://axismaps.github.io/thematic-cartography/articles/classification.html

“The difference between the top and bottom values in each
range is the same. This means that we can use values like 0-20;
20-40 etc. or calculate the width of the dataset, and divide by the
number of classes wanted. In this case the lowest class will start
with the lowest value; the width between the classes will be the
same, and the top of the highest value in the dataset. This
method is suited for datasets with a smooth linear distribution. If
the method is used on dataset that are not linear distributed, you
will have some classes with many values and others with few or
no values.”

Source: Zanin et al. (2013),
http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING GUIDE EXTERNAL.pdf
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Equal intervals (2)

Class 1 | Class 2

Statistical distribation 2
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Method: Equal ranges

Source: Zanin et al. (2013), http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING _GUIDE EXTERNAL.pdf
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Quantiles (1)

“...Maps that place an equal number of observations in each class: If
you have 30 counties and 6 data classes, you’ll have 5 counties in each
class. The problem with quantiles is that you can end up with classes
that have very different numerical ranges (e.qg., 1-4, 4-9, 9-250...the
last class is huge). Quantiles can also separate locations with very
similar rates and group together places that have very different rates,
which is very undesirable, so use the histogram to see if this is
happening.”

Source: http://axismaps.github.io/thematic-cartography/articles/classification.html

“Equal range contains approximately the same number of records.
With 5 classes, each contains 20 % of the total number of the data
values. This method is suited for comparing one dataset with datasets
from other themes. If the data deviate from a linear distribution, the
absolute class width will show large variations. Equal count

methodology does not take into account exceptional values in the
distribution. ”

Source: Zanin et al. (2013),

10
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Quantiles (2)
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Method: Equal count

Source: Zanin et al. (2013), http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING _GUIDE EXTERNAL.pdf
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Mean - standard deviation (1)

“The class borders are calculated from the mean value
and the standard deviation. Standard deviation is a way
to describe statistical dispersion. The width of the class is
equal to the standard dispersion (or an half depending on
the number of classes expected). This method is suited for
normal distributed datasets only.”

Source: Zanin et al. (2013),
http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING GUIDE EXTERNAL.pdf
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Mean - standard deviation (2)

Statistical distribution 2
Class 1 | Class 2 Class 3 | Class 4
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Source: Zanin et al. (2013), http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING _GUIDE EXTERNAL.pdf
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Natural breaks (1)

“...a kind of “optimal” classification scheme that finds class breaks
that (for a given number of classes) will minimize within-class variance
and maximize between-class differences. One drawback of this
approach is each dataset generates a unique classification solution,
and if you need to make comparison across maps, such as in an atlas
or a series (e.qg., one map each for 1980, 1990, 2000) you might want
to use a single scheme that can be applied across all of the maps.”

Source: http://axismaps.github.io/thematic-cartography/articles/classification.html

“This method sets the breakpoint to “natural points” in the dataset.
The strength of this method is that it increases the information
content. This method is suited when important breaks describe the
dataset.”

Source: Zanin et al. (2013),
http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING GUIDE EXTERNAL.pdf

14


http://axismaps.github.io/thematic-cartography/articles/classification.html
http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING_GUIDE_EXTERNAL.pdf

Natural breaks (2)
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Source: Zanin et al. (2013), http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING _GUIDE EXTERNAL.pdf
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Geometric interval (1)

“....a kind of “optimal” classification scheme that finds class breaks that
(for a given number of classes) will minimize within-class variance and
maximize between-class differences. One drawback of this approach is
each dataset generates a unique classification solution, and if you need to
make comparison across maps, such as in an atlas or a series (e.g., one
map each for 1980, 1990, 2000) you might want to use a single scheme
that can be applied across all of the maps.”

Source: http://axismaps.github.io/thematic-cartography/articles/classification.html

The widths of the class follow a geometric progression. To calculate the
width of the different class, it is necessarily to estimate the geometric
ratio, such as:

log R = (log10 Max — log10 Min) / number of classes wanted

R =10log r

Width of the Classes = (min, min x R); (min x R; min x R x R) and so on.
This method is suited for uneven distribution and particularly distribution
described by a lot of low values and few high values, such as density of

population distribution. source: zaninetal. (2013),
http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING GUIDE EXTERNAL.pdf 16
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Example (1)

Figure 12 shows the importance of the choice of data range on the visualisation of
phenomena.
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Figure 12: Result and efficiency are dependant upon the data dassification mathod
Source: Zanin et al. (2013), http://www.espon.eu/export/sites/default/Documents/ToolsandMaps/MappingGuide/MAPPING GUIDE_EXTERNAL.pdf
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The role of colour (1)

THE MEANING OF COLOUR: THE CULTURAL AMD ETHMIC ASPECTS OF COLOUR LISE

Here are some cultural colour associations

China: the oolour of brides, good luck, celebratian, summoning Colomiia: discourages sales
Cherokess: tnumgh, success Australlan Aboriginals: colour of the Bnd, ceremonial oches
Inia: purity

Sourth Africa: mouming colour

Eastern: wom by brides, joy In combination with white
Red Wisstiern: exciement, love, passion, stop Brown

EuropesA: Christmas (with green), Valentings day fwith whial

Hebrew: sacrifice, sin
Japan: Ife
Christian: sacrifice, passion, love

China: exprosm, green hats Indicate a man's wifie s cheating on him

Japan: Fe

Islam: hape - the claak of the prophet was thought to be green, virtue - only thosa of
perfect falth can wear green

European: saothing, “something biue’ bridal tradition, depression Ireland: symiol of the entire country, Cathollcs

Cherokees: defeat, touble Green ‘Western: speing, new birth, go, safe, environmental awareness, Saint Patrices Day,

ran: moumning, colour of heaven and sprtuality Chnstmas (it red)

China: immortality USA: money

Colombila: soap
Blue Hindutsm: the colour of Krishna Thalland: mourning fwiows)

Judatsms holiness Europaan: royarty

Christianity: Chrisss colour, colour of Marys robe catholictsm: cezth, mouming, auciixion

Middle East: protection

Warkdwide: “safe’ colour

Purple

European: Easter, happiness, hope, joy, cowardice, hazards, weaknes

Asla: imperial, saoed Ewropean: manmage, angels, doctors, haspitals, peace

China: royalty, naurshing Japan: mourring, white carnation symbolizes death

EqQypt: Mourring China: mourning, death,

lapan: oourage India: unhappiness

Indla: merchants - Eastern: funerals

puddhism; wisdom White

Eurcpean: autumn, hanvest, crasthity Eurcipean: mourning, funerals, death, rebelion, cool, restiulness

Metherands: faourite oolour (House of Orangsl China: colour for young boys

Ireland: protestants Thailand: bad huck, evi, imhappines,

USsa: Hallowesn dwith black), cheap goods Judatsm: unihzppiness, bad lude, evi

Hindutsm: safiron {peachy arange) Is a sacred colour australian Aboriginals: colow of the peaple, ceremonizl odhne
Orange Black

3 CABOO DESIGM

Source: http://www.chamberlaindunn.com/documents/Themeaningofcolour.pdf
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The role of colour (2)

“Nominal data are categories that are inherently unorderable
(like soils or landuse) and should only be mapped with nominal
color schemes.

If you have orderable categories (such as low/med/high) or if
you have numerical data, a sequential color scheme is what
you need. Sequential color schemes can be single or multi-hue,
but they are dominated and ordered by differences in
lightness/saturation.

Diverging schemes should only be used when your data has a
natural mid-point such as a zero (e.q., positive and negative
change/growth) or if you want to compare places to something
like the national average (e.qg., county data showing places that
are above and below the national average for a variable like
per capita income).”

19

Source: Adopted by http://axismaps.github.io/thematic-cartography/articles/proportional symbols.html, @ (1) &
E' G
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The role of colour (3)

Nominal Color Scheme

different hues that keep lightness and saturation
. . . constant should be used for nominal data
[i.e., un-orderable categories, not numerical data).
3 D @ & &
"-{'-.E"[:? f_.-d'.‘ {'.‘li'_.. C'# IEI-E}‘
) 4 hd

Sequential Color Scheme
9 any sequence that is dominated by changes in

. . lightness can be used with orderable (rankable)
categories (low/med /high) er with numerical data.

low high
Diverging Color Scheme any numerical data that can be divided meaningful at
a mid-point (e.g., national average, zerc) can use o
. . diverging scheme: the data are split in two around
- .t the lightest, middle color /class.
negative positive

20

Source: Adopted by http://axismaps.github.io/thematic-cartography/articles/proportional symbols.html,
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The role of

colour (4)

Typology of age structure (population pyramids) 2001

Typologie de la structure d'age (pyramide des ages) 2001

Population Change 1989-2001 (%)
Taux de croissement (%)
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The role of colour (5

Mean Age (total population, 1989)
Age moyen (population totale, 1989)

Mean Age (total population, 2001)
Age moyen (population totale, 2001)
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The role of colour (6)

Number of data classes: |3 TI i -

MNature of your data: i

F sequenta r Gnerging r quaircathe

&

Pick a color scheme: I | | | | ll.l ' l

MH.;- Single huwe: I'J-—-' d _ﬂl —
Only shown i | 2-class BuGn ]_I [ |__

I_:: orblind safe ar B o LD E D‘Ji J -
I_:-r"I: Friemdly HEX = g
r o —

L
L]
F

o7
0 .-
.

@ <oha

CO40T Transparendcy’

B Cynithia Breyeer, Mark Harnower and The Pennsyhania State Uinfwersity @ axism C ps

Support
Back to Flash wersion
Back to ColorBrewer 1.0

23

Source: http://colorbrewer2.org/
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