Introduction to Tableau Desktop




What is Tableau?

Software tool to visualize and analyze your data

Versatile data sources
CSV, JSON, MS Excel
Databases: MySQL, PostGreSQL, MongoDB...
Data warehouses/cloud: Amazon Redshift...

Some data processing

Transformation of data types: geographic region —> latitude/longitude
Some statistics
Possibilities to derive new data types

Based on the principles of information visualization



Tableau Software

Tableau Desktop
Authoring tool for interactive visualizations

Tableau Public

Free platform for creating and publishing interactive visualizations on the web
Visualization is public
Data is public

Tableau Prep

Data wrangling and transformation in Tableau
Clean, re-shape and combine data for analysis

Tableau Server
Managing data-driven projects



where can | get Tableau Desktop?

Installed on all lab machines in John Honey 110
Start into Windows
Look for “Tableau Desktop”

You can install it on your own computer
Option 1 — get a free student license (valid for 1 year)

Option 2 — get a license for this module (valid until May or so)
Download Tableau Desktop from here:

Install Tableau Desktop. When prompted enter your school email address for “business email” and
“School of Computer Science” for “organization”

Activate with your product key: TC87-BA48-9590-AC99-A88C



some example Tableau visualizations



athletes convicted of doping

Lorenzo B.
L’ALTRA FACCIA DELLE OLI!MPHADI_!»'

Dal 1968 al 2016 sono 138 le medaglie ritirate per violazioni anti-doping.
Il lato oscuro dell’evento sportivo pil importante al mondo ve lo mostriamo qui,
fino al piu recente scandalo di doping di stato Russo.
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comparison of cryptocurrencies by value/supply
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ife of a hashtag
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notes on Tableau learning material




creating visualizations in Tableau

Tableau folder on StudRes
CS5044/Tutorials/Tableau

How-to instructions on:
Manipulating data
Interactive Elements
Visualising geospatial data

Additional resources

Official free tutorials by Tableau:
See also Resourcelist



designing visualizations in Tableau —some advice

Don’t let the tool drive your visualization design
Come up with visualization ideas THEN try to implement them in Tableau

Think critically about the design solutions that Tableau is offering
Colour schemes
Spatial layout
Labelling
Legends

Explore different possible design solutions (beyond the “Show me” panel)

If you have an idea, and you don’t know how to do it
Try to find solutions online
Ask in class



creating visualizations in Tableau

Today: Intro to Tableau
Getting started
Creating basic interactive visualizations in Tableau
Follow-along demo + tutorial

Some preparation
Got to
Open [go to Slide 12]
Go to your home directory
Create a folder “Tableau”

Go to and download the into the Tableau folder
in your home directory



File Data Server Help
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loading the data
data: studres/CS5044/Tutorials/Tableau/data

Connect Open

MICTOSOTE CXLS

Text file

* Find ecofootprint.csv in the “data” folder

PDF file
Spatial file Superstore

* Open Tableau

* Load this data as “Text File”

Tableau Server
Microsoft SQL Server
MySQL

Cracle

Amazon Redshift

More..

Sample - Superstore

* More info about the data:

https://en.wikipedia.org/wiki/List_of countries by ecological footprint
Sample Workbooks
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File Data Server Window Help

< & &

loading the data

ecoFootprint

8- ecoFootprint

I ecoFootprint.csv

Files fel

Use Data Interpreter

Data Interpreter might be able to
clean your Text file workbook.

You will be taken to the “Data Source” view

ecoFootprint.csv
B OilData.csv
ER WillOckenden.csv

The table shows all attributes in your data

ER New Union

Note the icons above each column — -

& b8 s +F 3

Ta b | e a u re CO g n i Ze S t h e ty p e S Of d a ta t h at i S Country Ecological Footpri... Biocapacity (per p... C02 emmission (2... Populat
bein g loaded ——

Sort fields = Data source order v

Saudi Arabia 5.61000 0.5000 17.5000

Russia 5.65000 6.7900 12.5000

Countries are automatically recognized as
. Canada 8.17000 16.0100 13.5000

ge Og ra p h I C d ata United Kingdom 7.93000 0.5600 7.1000
taly 461000 1.0800 5.7000

France 5.14000 3.1100 5.0000

Sweden 7.25000 10.6200 4.6000

Denmark 5.51000 4.7800 6.8000

Netherlands 5.28000 1.1700 10.1000

Brazil 3.11000 9.0800 2.5000

Argentina 3.14000 6.9200 4.5000

Germany 5.30000 2.2700 9.2000

!L. Go to Worksheet . Nigeria 1.16000 0.7000 0.6000

~ maann a_aran A annn

B Data Source Sheet l_T-_"_ E?I- 0}
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File Data Server Window Help

€ & <

©- ecoFootprint

=

loading the data e

Files o

I ecoFootprint.csv

Use Data Interpreter

Data Interpreter might be able to
clean your Text file workbook.

* You can also directly modify the attribute

B ecoFootprint.csv
R 0OilData.csv
type of your data  Wiosanden o
R New Union
Sort fields | Data source order -
- # +#* #* #*
urnber (decimal) LI Footpri... Biocapacity (per p... CO2 emmission (2... Populatio
MNumber (whole)
Date & Time 8.22000 3.76e00 16.4000
Date 5.61000 0.5000 17.9000
= .
string 5.65000 6.7900 12.5000
Boolean
3.38000 0.5400 7.6000 1,
v Default
13.5000
MNone
7.1000
Airport
Area Code (U.5) : 5.7000
CBSA/MSA (U.5) _ < 0000
City
4.6000
Congressional District (U.5.)
Country,/Regicn 2 5.8000
LI 10.1000
MNUTS Europe
State/Province 2.5000
ZIP Code/Postcode . 4.5000
£ 30000 92000
*
il. GotoWorkshest 0.6000

\.// ~ a1 ar - A nannn a_arnan nrenn

B Data Source Sheet 1 EIETRN =R 15
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File Data Server Window Help
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Tableau worksheets o

Files Jol

B- ecoFootprint

ecoFootprint.csv

Use Data Interpreter

Data Interpreter might be able to
clean your Text file workbook.

Navigate to “Sheetl” to open your first
worksheet where all the visualization
actions will take place. S

ecoFootprint.csv

OilData.csv

HE H

' 2] . iE Sortfields Data source order v

@ # # # #
Country Ecological Footpri... Biocapacity (per p... CO2 emmission (2... Populat
United States 8.22000 3.7600 16.4000
Saudi Arabia 5.61000 0.5000 17.9000
Russia 5.65000 6.7900 12.5000
China 3.38000 0.9400 7.6000
Canada 8.17000 16.0100 13.5000
United Kingdom 7.93000 0.5600 7.1000
ltaly 4.61000 1.0800 5.7000
France 5.14000 3.1100 5.0000
Sweden 7.25000 10.6200 4.6000
Denmark 5.51000 4.7800 6.8000
Netherlands 5.28000 1.1700 10.1000
Brazil 3.11000 5.0800 2.5000
Argentina 3.14000 6.9200 4.5000
Conany 5.30000 2.2700 9.2000

I. Go to Worksheet g Niglria 1.16000 0.7000 0.6000

v ~ ar - -~ mannn A aran A nnnn

B Data Sourc Eijﬁ}l B B 0



FEile Data Worksheet Dashpoard Story Analysis Map Format  Server  Window  Help

Tableau worksheets (= == V= [

i= Rows
Dimensions

ilters
@ Country S h et 1l
abc Region

abc  Measure Names

» Left: list of data attributes

— Dimensions > categorial data
— Measures —> quantitative data

* Middle: choices for marks
and visual variables

* Right: visualization space g

H# Ecological Footprint (per ...

that is structured into rows o e

& Longitude (generated)

and columns O e

H+  Measure Valves

17

8 Data Source Sheetl [ H O
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Eile Data Worksheet Dashpoard Story Analysis Map Format  Server Window  Help

€ = G & - g - [ - B3 g - # | Standard  ~ B

Data Analytics s i Columns

visualizing countries

Rows

Sheet 1
abe  Measure Names Country
Argentina
Marks Erazil
o 77 Canad
¢ D ra g t h e CO u nt ry Automatic - C::naa .
1 : (o V4 =H & Denmark
attribute into the “Rows o o ] 2=
, Ital
p a n e Detail | | Tooltip N:t:;;erlands

Migeria

Russia

Saudi Arabia
South Africa
Sweden

United Kingdom

* All values for “country” will
be distributed by row in
the resulting view

C02 emmission (2013)
Ecological Footprint (per ..
Paopulation

Latitude (generated)
Longrtude (generated)
Number of Records

Measure Values

# BB H # H H

8 Data Source Sheetl | [p H O

- o7 oG



choosing marks

* You can choose the type of marks to
represent countries

4% Tableau - B

File Data Worksheet Dashboard Story Analysis Map  Format  Server Window  Help
W€ = G G g - o g - B g - T &
Data Analytics $ | Pages iii Columns
Dimensions E L -
Filters
@ Country Sheet 1
Abc Region
Abc  Measure Mames Country
Argentina
Marks Brazil
5 Canada
circle - T China
Automatic Denmark
nl Bar France
~ Line Germany
¢ Arza Italy

AD
Text
ﬁﬂ Map
® Pie
==, Gantt Bar

Measures & Polygon

## Biccapacity (per person)

H# CO2 emmission (2013)

H# Ecological Footprint (per .

H# Population

@ Lafitude (generated)

& Longitude (generated)

= Number of Records

H# Measure Values

B Data Source

Sheetl [  H O

Metherlands
Nigeria

Russia

Saudi Arabia
South Africa
Sweden

United Kingdom
United States

Standard

-

19
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choosing visual variables

You can also choose visual variables
to change the characteristics of
marks according to the data.

Here we choose colour (hue) to
represent the countries by region.

Eile Data Worksheet Dashboard Story Analysis Map  Format  Server Window  Help
g - & g - B3

# € >R 8 §-
Data Analytics #

& ecoFootprint

Dimensions EL -

=y B

Abc  Region

Measures

Biocapacity (per person)
C02 emmission (2013)
Ecological Footprint (per ..
Population

Latifude (generated)
Longitude (generated)

MNumber of Records

# BB H # E H

Measure Valves

B Data Source Sheet1 | [

FPages
Filters
Marks
& W al rle L
[ 1 (5:'
Caolor Size Lzbe

o

Detail | Teooltip

:: D

B |

Il Columns

= Rows

Sheet 1

Country
Argentina
Brazil
Canada
China
Denmark
France
Germany
Italy
MNetherlands
Nigeria
Russia

Saudi Arabia
South Africa
Sweden
United Kingdom
United States

Z- T R

L N

Standard

= Show Me

Regicn

. Africa
America

. Asiz
Europe

. Southamerica



country by population

* We can now bring in an additional attribute to show the population per country.
Drag the population attribute from the “measures” into the “columns” pane

+i2| Tableau - Boo
Eile Data Worksheet Dashboard Story Analysis Map Format Server Window Help

# | € >2>RIGG-C- M-Phg- 5 RIF £-7- T & Standd -~ a-T

Data Analytics % Pages jii Columns SUM(Population)
o ccoFootprint =
Dimensions E P -
Filters
@& Country
Abc Region

Abc Measure Names

Measures

* Biocapacily 100 200 300 400 500 600 700

500

clU

# CO2 emmission

<
I<e a
Population
# Population

© Longitude (generated)
=4  Number of Records 2 1

# Measure Values



country by population

* Not happy with the visualization? Try a different type of marks.

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

[l - = o = Show Me

ooo

a2 e = ROR B S .I!'_-IL,IJI' W - B 12 IF g~ B -1 4§ |Standard -

Data Analytics # | | Pages iii Columns SUM(Population)

:'?o ecoFootprint

Dimensions EL |-
Filter=s =
e Sheet 1
-
Abc Region s
Country . America

abe  Measure Names

h ! Argentina - . Asiz
Marks v erazil [ I Europe

. Southamerica

T

= —
O square Metheriands .
O it viges
20 Shape russia [
[T] Text
"{-a Map
® Pic |
==, Gantt Bar United Kingdom [ NRNRNNIR

Meastaas B Polyzon United States [N

- Bipcapacity (per persdn) 0 100 200 300 400 500 500 700 800 500 1000 1100 1200 1300 1400

# CO02 emmission (2013) PR

# Ecological Footprint (per ..

#  Population

& Latitudes (genersted)

& Longitude (gensrated)

= Mumber of Record's

#  Measure Valves

22



tooltips

* |Interactive tooltips and legends are provided automatically, but you can customize
them via the tooltip button in the “marks” pane or by double-clicking the legend.

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

# € oREAB8-C- M-PH- DIEIE L-0-F & [Sndd -] @D & = ShowMe
Data Analytics % Pages jii Columns SUM(Population)
E‘e ecoFootprint = Rows
Dimensions B P |~

Filters Region
@ Country Sheet 1

.
Abc Region .A:rlca
Abc MeasureNames ) Country - Amerlca
Argentina [N W Asia
Marks erazil [ M curope
B Southamerica

Measures
# Biocapacity (per person) 0 100 200 300 400 500 600 700 800 S00 1000 1100 1200 1300 1400
# CO2 emmission (2013) Popilation
# Ecological Footprint (per ...

23



File Data Worksheet Dashboard

w € >R G 6
Data Analytics ¢

3 ecoFootprint

Dimensions EEPL |~
@ Country

Abc Region

sheet [abeling

Abc Measure Names

* Always label your sheets, so you can easily
distinguish them.

* Double-click on the tab of your sheet to
rename it.

Measures

Biocapacity (per person)
CO2 emmission (2013)
Ecological Footprint (per ...

# % % #

Population

@

Latifude (generated)
Longitude (generated)

Number of Records

# # @

Measure Values

Story Analysis Map Format Server Window Help

[y -

Pages
Filters
Marks
tol Bar -
- &
Color Size Label
)

Detail Tooltip

:: D

B Data Soulce Population | [, B} NU}

ol [ -

2 & IF | £ - - 1T, # | Stan
jii Columns SUM(Population)
= fow
Population
Country
Argentina -
srazil [
Canada [N
vin
Denmark |
taly [ N
Netherlands .

russia [N
Saudi Arabia [}

South Afri

Sweden [§

<= I

United Kingdom [N
United States [N

0

100 200

24



File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
# € >R QG0 WM-P - BIERIFE L-0-T & [Sded -] BT R
Data Analytics ¢ Pages iii Columns

country by eco footprint ==

Dimensions #p
® Country Filters Sheet >

Abc Region

Country
Abc Measure Names

Marks

* Let’s create a new sheet for a new | .
visualization T
* Let’s create a similar bar chart, focusing on 6

Measures

Biocapacity (per person)

country vs. ecological footprint this time.

# # # H#

Population

Latitude (generated)

Ecological Footprint (per person)

Longitude (generated)

Number of Record's

# 4+ ©®®
w

Measure Values

Argenti France Germany taly Netherla.. Nigeria Russia

B Data Source Population ' Sheet2 [ H

25



i Tableau - Book2
File Data Worksheet Dashboard Story Analysis Map

Format Server Window Help

# € >R G §-C- - M- 5

country by eco footprint o

Filters

arks

ool Automatic

* Again, we choose colour (hue) to
. . . . b4 &
distinguish between regions. cvr | sn || om

oy

Detail | Tooltip

:: QTN

* Note that even if you change the colours
of individual regions (double-click the e

4# Biocapacity (per person)

legend), the colour scheme will still be + czemsencos

# Ecological Footprint (per ...

consistent across the different sheets = ==

& Latitude (generated)
@& Longitude (generated)

—> Currently population and eco footprint =+ smserorecor:

# Measure Values

12 IF ¢-0/ -1 &£ |Standard <~ @ Bw-TJ of
i Cotrms

= Rows SUM(Ecological Foot..
Sheet 2

8

6

Ecological Footprint (per person)

5

EEEE

Country

6Ff-a*ce Netherla.. Gern



File Data Worksheet Dashboard Story Analysis Map Format Server

Window Help

# €S> R88-C- MW@ E-

Data Analytics

& ecoFootprint

i
©

Dimensions

an ountry

Marks

country by eco footprint T

- & I
Color Size Label

* Ordering by region = [

Detail Tooltip

:: CEND

Measures

Biocapacity (per person)
CO2 emmission (2013)
Ecological Footprint (per ...
Population

Latitude (generated)
Longitude (generated)
Number of Records
Measure Values

# OO # # # #

B Data Source Population = EcoFootprint [, H. 0}

J

I ¢-0 -1 & | Standad <~ gW- T |
SUM(Ecological Foot..

EcoFootprint

Ecological Footprint (per person)

0

~J

(o))

(%2

Iy

w

~

[

(=]

Region / Country

Africa America Asia Eurc
Nigeria South Canada  United China Saudi Russia Italy France Netherla.. Germ
Africa States Arabia 27



eco footprint vs. biocapacity

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
# € SRB8-C M-@m- BIRIE L-0 T & [Sendd - EE-T

a’ nalytics s Pages Il Columns Region Country

Data Analyti 2g ii ©

o | WO b a r ra h S ? G ecoFootprint i= Rows SUM(Ecglogical Foot.. ] SUM(Biocapacity (pe..
° Dimensions i v

Filt: .
® Country e EcoFootprint

Abc Region

Region / Country

Abc Measure Names
Asia Europe Southamerica

Marks
8
~ All ool
ol Automatic -
HH & o

Color Size Lap

Ecological Footp

16

# Biocapacity (per person)
# CO2 emmission (2013)

cological Footprint (per ...

# Population

@ Latitude (generated)
@ Longitude (generated)
#  MNumber of Records

14

12
# Measure Values =
2
& 10
5
v
s
g 8
v
o
o
o
8 3
@
4
2 . .
Nigeria South | Canada United China Saudi Russia Italy France Netherla.. Germany Denmark Sweden United Brazil Argentina
Africa States Arabia Kingdom

B Data Source Population = EcoFootprint | [ W H O



eco footprint vs. biocapacity

Eile Data Worksheet Dashboard Story Analysis Map Format Server Window Help
- 2l lF 4- - iT: # |Standard ~ gm- T3 o = Show Me

* Grouped bar chart? e T e

EcoFootprint

-~ Via show-me panel ™

Nigeria Brazil Argentina | South Africa China taly France Netherlands | Germany Denmark |SaudiArabia Russia Sweden Kingdom Canada  United State

L]
Color Size Label

.
000

Detail Tooltip

B Measure Nam.. 12

Measure Values 10
Measures
Biocapacity (per person)
CO2 emmission (2013)
Ecological Footprint (per ...
Population
Latitude (generated)
Longitude (generated)
Number of Records
Measure Values
m B I me R I I =

For side-by-side bars try

Lormore (RS

1 or more (QUIEERTIES
Requires at least 3 fields

Value
[¢+]
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# # O @ # # # #
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updating tooltips in “Population™ visualization

* Go back to the “Population” worksheet and update the tooltip to integrate a mini
tooltip visualization of eco footprint vs. biocapacity.

# € > E8R-° W& 2-0 - R [sendad | G-
Data | Anaytics ¢ | Pages i Columns
= Rows

% ecoFootprint

Dimensions v
Fitters :
® Country Population
Abc Regicn
Country
abc  Measure Names

o Country <Country>
: .TL'SSfa I Region <Region> Data Update Time
audi Arabia [l Population <SUM(Population)=
South Africa - sheet Neme
Workbook Name
United Kingdom _ Page Count
Measures United States Page Name
# Biocapacity (per person) Page Number 1000 1100 1200 1300 1400
# €02 emmission (2013)
4 Ecological Footprint (per .. Default Caption
4 Population Show tooltips  Responsive - Show tooltips instantly  + Default Title
@ Latitude (generated) Indude command buttons Full Name
B Longitude (genarsted,
= £ (& ) Allow selection by category User Name
=%  MNumberof Records
#  Measure Values [ Reset ] [ Breview E Country
Regicn
SUM(Pepulation)
All Fields

30



updating tooltips in “Population™ visualization

* Make sure to avoid inconsistencies in colouring (here, orange and blue are used
for different attributes, which is not good).

File Data Worksheet Dashboard Story Analysis Map Format  Server  Window Help

2 | e = DR Ben8 [ - ol - 83 1B 1§ £ - T, f |sStandard | | HEH- T | of = ShowMe

Data Analytics % || Pages jii Columns SUM(Population)

1 -m e
= i - ..I
Dimensions ¥ ) e
Filters - x 3 »
@ Country Population : -
Abc Region — ™
——— [4]
abc  Measure Names _ Country - Il I I p
B = R —
s ] o} S0 | O¢
Marks : =.!- 8 2 .:‘
noll Bar - ¥ o
|| & || D
Color Size Label
ato .l
Detail |  Tooltip

: T

For symbol maps try

- teeo @ (RRD
Measures United States
Biocapacity (per person) 0 100 200 0 500 700 200 500 1000 1100 1200 1300 1400

Country SR b 1300 1400
CO2 emmission (2013)

; . o102 QUEEED
United States Population
Ecological Footprint (per ... |

m

Population

Latitude (generated)
Longitude (generated) =
Number of Records

# # 0 O # % # #

Measure Values

Value

31




@ Tabl=au - B_

delp

B- ecoFootprint

biocapacity “deficit/surplus”

ecoFootprint.csv

o

Use Uata Interpreter

Data Interpreter might be able to

clean your Text file workbook

In the previous bar chart we can see that =™
some countries clearly have less biocapacity %=

R WillOckenden.csv

(by person) compared to their eco footprint ...
(by pe rson)_ B | = Sortfields | Data source order

2] & H - # H#

Let’s highlight this more by calculating a conwy___ Ecoegtronpr.__ Bty e | ol
country’s biocapacity deficit/surplus s e N
Go back to the “Data Source” view and let’s o o it
create a calculated field that shows the
biocapacity deficit e . e o
biocapacity — ecological footprint — o e o

nnnnn

B Data Source Population | EcoFootprint LT'.'|_ Eﬂ_ []1



biocapacity “deficit/surplus”

USE UGia INTerpreter

* Creating a calculated field

— [Biocapacity (per person)] - [Ecological Footprint (per person)]

Ea New Union

iE Sortfields | Data source order

Calculationl

- [Eg2l

# Ecological Footprint (per pers.

b

Country
United States
Saudi Arabia
Russia

China
Canada
United Kingdom
Italy

France
Sweden
Denmark
Metherlands
Brazil
Argentina
Germany
Migeria

- _Ar -

B Data Source Population | EcoFootprint | [ | H} | O}

=

Ecological Footpri...
8.22000
5.61000
5.65000
3.38000
8.17000
7.93000
4.61000
514000
7.25000
5.51000
5.28000
3.11000
3.14000
5.20000

1.316000

=~ _Samnn

$+
=4 Number of Records
Biocapacity {per p...
i
0.5
6.7
0.9 The calculation contains errors - E
16.0100 13.5000 34.84 America
0.5600 7.1000 65.65 Europe
1.0800 5.7000 60.92 Europe
31100 5.0000 6398 Europes
10.6200 4.6000 9.51 Europe
47800 6.8000 560 Europe
11700 10.1000 16.71 Europe
9.0800 2.5000 19866 Southamerica
6.9200 45000 4109 Southamerica
2.2700 9.2000 82.80 Europe
0.7000 0.6000 168.83 Africa
b o i | 33



considering population size

Create another calculated field in the same way for “total biocapacity

deficit/surplus”
[Biocapacity deficit/surplus] * [Population]

R WillOckenden.csv

E% New Union

8 Data Source

Total Biocapacity

[@]| = sortfields | Modified .

& #* i

Country Ecological Footpri... Biocapacity (pel ...

United States 8 22000 5. 7600

Saudi Arabia 5£.61000 1.5000

Russia 5.65000 ). 7500

China 3.38000 Sgaop | [hecaleulatic N
Canada 817000 16 0100 ° S z S
United Kingdom 7.53000 0.5600 -7.3700 7.1000 65.65 Europe

taly 461000 1.0800 -3.5300 5.7000 60.92 Europe
France 5.14000 3.1100 -2.0300 5.0000 63.98 Europe
Sweden 7 25000 10 6200 3.3700 4 6000 951 Europe
Denmark 5£.51000 47800 -0.7300 6.8000 E.60 Eurcpe
Metherlands 5.28000 1.1700 -4.1100 10.1000 16,71 Europe
Brazil 3.11000 9.0800 5.9700 2.5000 198.66 Southamerica
Argentina 3.14000 6.9200 3.7800 4 5000 41.0% Southamerica
Germany 5.30000 2.2700 -3.0300 9.2000 8280 Europe
Migeria 1.1:000 0.7000 -0.4600 0.6000 5883 Africa

Population | EcoFootprint | [ | B3 | O}



the new data table

BB| i= Sortfields Modified

@ v #

Coﬁnfry o = Ecélogical l-"ootpri...
United States 7 8.22000
Saudi Arabia 5.61000
Russia 5.65000
China 3.38000
Canada 8.17000
United Kingdom 7.93000
Italy 4.61000
France 5.14000
Sweden 7.25000

Biocapacity (per p...

3.7600
0.5000
6.7900
0.9400
16.0100
0.5600
1.0800
3.1100

10.6200

3

Biodiversity Deficit

-4.4600
-5.1100
1.1000
-2.4400
7.8400
-7.3700
-3.5300
-2.0300

3.3700

4
062 emmiséion -
16.4000
17.9000
12.5000
7.6000
13.5000
7.1000
5.7000
5.0000

4.6000

#
Pobulatioh |

317.50

28.29

143.17

1,408.04

3484

65.65

60.92

63.98

9.51

3
Totél Biocapacity

-1,416.05

-144 .56

157.49

-3,435.62

273.15

-483.83

-215.05

-129.88

32.05

Abc
ﬁegion
America
Asia
Asia
Asia
America
Europe
Europe
Europe

Europe
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showing total biocapacity surplus/deficit

* Create a new worksheet

* Now we can, again, create a
simple bar chart by mapping “total
biocapacity surplus/deficit” by
country.




showing total biocapacity surplus/deficit

= Rows SUM(Total Biocapaci..
Filters SUM(Biodiversity Deficit)
Sheet 3
EE
C try -7.37 7.
Mar
I — I .

* Now map “biocapacity
surplus/deficit” to colour

* A diverging colour scale
further highlights surplus
and deficit.

Arabia Africa Kingdom States



visualizing the data on a geographic map

We create a geographic map, showing countries and their population
Create a new worksheet

Simply drag “Country” — geographic dimension — into the canvas.

+#| Tableau - Book2

File Data Worksheet Dashboard Story Analysis Map

Format Server Window Help

@@ E- 5 g-6 - R

< = & & -
Data Analytics *  Pages
(@ ecoFootprint
uimensions =P | v
- . Filters
@ Country
ab. _Rogion
Abc Measure Names
O Automat®
&
Color Size Labe
o

Measures

#

Biocapacity (per person)
Biodiversity Deficit
CO2 emmission (2013)

# Ecological Footprint (per

Population

# Total Biocapacity

Latitude (generated)
Longitude (generated)
Number of Records

Measure Values

Detail Tooltip

jii Columns Longitude (generated)
= Rows Latitude (generated)

Sheet 4

Cada

Unzed
Staces

India

Ru@sia

Ciena



geographic map

* You can also work directly with the latitude and longitude measures,
which are automatically generated by Tableau.

* Drag “Country” into the “Marks” pane to show countries as circles.

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
# |l e>ERNABE-C M-PHR-|BBLIFE|L2-0-F 2 - T
Data Analytics * | Pages jii Columns

& ecoFootprint

:= Rows Latitude (generated)
ol

Abc_Region

Abc Measure Names

Ru@sia

Ca®uda

Unzed
Staces
Measures

Ctena
# Biocapacity (per person)
=3# Biodiversity Deficit
# CO2 emmission (2013) \ ,
: : India
# Ecological Footprint (per ...
# Population
=3# Total Biocapacity

@ Longitude (generated)
3 Number of Records




geographic map

* Now show population as circle size.

File Data Worksheet Dashboard Story Analysis Map Format  Server  Window  Help

# | € >RBR-°- M-PE- DIEIEFE L-0-T R =R

= Show Me

Data Analytics % | | Pages |iii Columns ‘ Longitude (generated)

Dimensions

o
|

fe ecoFootprint | = Rows ‘ Latitude (generated)
Filters

@ Country Sheet4

abc Region

abe  Measure Names

Marks

O Automatic - Finland

Norwa .|,'

Carsada

| Belarus

. : Paland
SUM(Populati..

3 Gersany

. ) ; v - _|--.‘i:||-.-. ] KA pkistan

I 1 _'
United [ Sl By
S‘ca.ces

Turkay

Measures )
4 Irao fran

Algeria ) < Pakistan
Libya 3,
Egypt r
= Saud|
Mexico Arabia

Sudsn = Yemen

Latitude (generated)
Langitude (generated)
Number of Records

@
@
#
#

Measure Values

Laongo

Ruesia

Mongotis

SUM(Population)
3

@ 500

© 1,000

40



geographic map

* Double-clicking the legend allows you to adjust the circle sizes relative to the data.

File Data  Worksheet Dashboard “Story  Analysic  Map  Format  Server  Window  Help

4 & > R 8 §-2- | W W B IR LE g @ -jm Bml- @ | =5
jii Columns Longitude {generated)

‘= Rows Latitude (generated)

Data Analytics ¥ || Pages

[ ecoFootprint

Dimensions Ep |

Filters SUM(Population)
@ Country Sheet 4
abc Region
abc  Measure Mames

Marks Ruesia

O Automatic - Finland
Norway
.o
. & Carsaada
Color Size Label
ol =)
Detail | Tooltip ’ - ) £
Edit Sizes [Population A G
I8Y SUM(Populati. Ll T 3 -
aBo Country b= Sample legend: Py | -4 .
- k nMongolia
. Automatically
United ] ] e Mark size range: :\ Je™y v -
Staces . Turks B ) :
) 1,408 ~\
Measures Smallest Largest 3 C. a
Iraq Irzn
# Biocapacity (per person} [ reversed !
=# Bindiversity Deficit Start value in legend End value for range: Pakistan Ch
# C02 emmission (2013 Saud ; . ) IS
o) e | [nsonos | o
# Ecological Footprint {per ...
4# Population £ o« | ’ Cancel ] [ Apply ] Y
=# Total Biocapacity L Memen 1
& Latitude (generated)
& Longitude (generated) c 7y f | 3 z ) L
4 Number of Records st ] b N LT . iy
#  Measure Values T : Y J congo
s (Kinshasa) ¢
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geographic map

* We apply colour to also show the “biocapacity surplus/deficit (per person)”.

File Data Worksheet Dashboard Story Analysis Map Format  Server Window Help

# | €« B8 GO |- W 3 e F
Data Analytics % | Pages jii Columns
% ecoFootprint s
Dimensions i
Filters
@ Country WOrldMap
Abc Region -~
abc  Measure Mames o)
Marks =5
big
Labal »
oe; ||| 57 I
Detail | Tooltip
L L

M SUM(Biocapac..
I8 SUM(Populati..

F Biocapacity (per person)
Biocapacity Surplus/Deficit

# Ecological Footprint (per ...

4 Population
= Total biocapacity

@ Lafitude (generated)
& Longifude (generated)
=3 MNumberof Records

# Measure Values

B OpenStreetMap contributors

2~ 4 L 4
Longitude {generated)
Latitude (generated)

Ca@da

Bal- T g

Firland

Norway

krain:

Turkay

Sudan Yeman

Kazakhstan

India

Mongolia

Australia

42

= Show Me

SUM(Population)

3]

| 500

| | 1000

( 1,408
SUM(Biocapacity Surpl...
-7.37 7.84



Crwen-reo e 2. 0 0

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
< =l & G - Ly - P g -
Dashboard Layout

Device Preview

creating a dashboard

Desktop Browser (1000 x S~

Sheets

(@] Population

Now let’s put multiple visualizations o e
. (1] Map
together into a dashboard.

To the left we can see the different
visualization worksheets we have
created.

We can drag them into the
dashboard canvas.

B Data Source Population = EcoFootprint | Total Biocapacity | Map B Dashboard 1 D_'_‘._ Hﬂ_ 0



| Tableau - Bookl

Eile Data Worksheet Dashpoard Story Map Format  Server  Window  Help

B e >R G & - - 7 W T | &

creating a dashboard .. o0 '

A

worldMap =

Device Preview -
E:1 an

1,000

Size -
Desktop Browser (1000 x 8... - .‘ B

Biocapacity Surplus/Defic..

.‘ 727 [ 7 54

We are dragging the map and the ... )

[i] ecoFootprint

“biocapacity surplus/deficit” bar = 2w

(] Sheets

chart into the dashboard canvas. ®

@ OpenStreetMap contributors

biocapacity surplus/deficit

Country
1K
8l _ - ———————
= B | I . — -
‘i3
i+
(=8
m
g -1K
£
‘m
L
(=] L
[
2K
3K
: = : Z . w
Objects o 5 - o s ] = = B z z 2 5 T BE 8
= t @ o = o o = T i T - o frgL) o]
00 Heriza @ v 2 = 7] 5 W E o] E ' = o &1 o o ] c g i
Herizonta Web Page o - M = = i = % = or = < = s 20 i
o T a L?': z - ™ = 2 = B
3 vertical [ Blank o = " o 3 = 8
) = o u 5
A Text 5'h Extension =
B Image

Show dashboard title

B Data Source population | ecoFootprint | biocapacity surplus/deficit  worldMap | Sheet5 [ Dashboard1 | [ Hy O}



rd  Story Analysis Map Format  Server  Window Help

(O WP W B RIE| L0 S - oo
" t t. f.‘t : worldMap =
INteractive Titers
o Biocapacity Surplus/Defic..
737 I 7 5
: . . O ‘e
* Let’'s make the map an interactive
filter for the bar chart.
* If we select a country in the map, &
the “Biocapacity” chart will be ® @
automatically filtered to only show  brocepacity surplus/defici
this country. l
%‘GK_ [ R — ___-I
45

ecoFaootprint | biocapacity surplus/deficit | worldMap | Sheet5 | B Dashboardl [ | Hy | [}



I Story Analysis Map Format  Server  Window Help

g - o g - B 2-8 -1 R - O | o
ulation
. . worldMap ;
inconsistent colour scales E
. Ej;o;ipﬁy Slu r|:||i's;'D;f;z..
However, this changes the colour
scale in the Biocapacity chart, as only
the selected value is considered.
biocapacity surplus/deficit

The value ranges in both
visualizations are inconsistent,
although both show the same values.

Total biocapacity

ecoFootprint | biocapacity surplus/deficit | worldMap | Sheet5 | Dashboardl | [ H [0}



inconsistent colour scales

To fix this, we have to fix the range of
values in the colour scale of the
Biocapacity chart. -

Go back to the Biocapacity worksheet
and double-click the colour legend.

Under “Advanced” check the fixed
ranges. {

Click “Apply”

= .

y surplus/deficit | worldMap | Sheet5 B Dashboard 1

5 &

Edit Colors [Biocapacity Sufpmsjoeﬁcﬂ_
Palette:

=

SUM(Biocapacity Surpl...



. . [ "R, 4 THSS—S—_—_—_—"S. .
inconsistent colour scales ~= = m mwew —

ulation
worldMap 2
500
1,000

1,408

Back in the dashboard, the colours ° e Srsaet
between map and Biocapacity chart
should now be consistent when
filtering for particular countries

& OpenStreethap contributors

Apply the same “fixed” colour scale  becepaciysurplus/efic
to the map and make the 3
Biocapacity chart a filter of the

map.

Total biocapacity




applying additional filters

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

# € SR GBGE-C- W@ E- B IRIFE 2.0 - R [Snded -] gl T S
Data Analytics *  Pages jii Columns

£ ecoFootprint = Rows

Dimensions

Show Me

SUM(Total Biocapacity)

Filters . .
: Total Biocapacity
Abc Region Action (Country) @ - I
¢ =000 -3,436 1,186
Marks
1500 —
nol Automatic et E General \ Wildcard I Condition I Top. ]
o
H- &
Color | | Size | | Label 1000 @ Select fromlist () Custom value list () Use all
030 =) Enter search text
Detail = Tooltip © © (] Africa
500 ‘E-' K America
. c [ =
] £ -
- CEED E o
0 Southamenica
o
2
-
<t
£66 S
Measures - -300 3 £
z h S
# Biocapacity (per person) s e
4 Biodiversity Deficit § ﬁ
¥ 1000
4# CO2 emmission (2013) & e %
# Ecological Footprint (per ... s =
X S
-1500 Field: Region] §
L]
* GO back to the Tota ey ;
Wil : Al g
. . -2000 Condtion: None 5
BlocapaCIty worksheet R
2500

* Let’s add a “region” filter
to the Biocapacity chart.

49



applying additional filters

P i Coturs

= Rows SUM(Total biocapaci.. Trerag
Filters ~ . . . (All)
biocapacity surplus/deficit Africa

* To make the filter visible @@=

. . — [¥] Eurape
as an interactive element,| v sone
press the small arrow to v | . v

@ Create Set...

the right and select “Show . ... =N

ST s : - - N
I ter Meazure 4
Rermove

-500
&

B oon

2 -1000
g
a
™
™
[=]
'_

-1500

-2000

-2500

-3000

-3500

Argentina Brazil Canada China Denmark France Germany taly  Metherlz.. MNigeria Russia Saudi South Sweden  United United
Arabia Africa Kingdom States

ecoFootprint | biocapacity surplus/deficit | worldMap | Sheet5 | H Dashboardl | [} Hp [0}



applying additional filters

1 Story Analysis Map Format Server Window Help
[ - - 83 12 1F &~ T, 4 |EntireView ~ | | Em- OJ o
Population

worldMap :
500

* The filter will not be visible : oo
in your dashboard yet. ¥ b :
®

* You have to select it from 3
the “Filters” options of the
Biocapacity worksheet. @

& OpenStreetMap contributors E

Biocapacity Surplus/Defic..

737 I 724

biocapacity surplus/deficit

Country
1K
l o to Sheet
Duplicate Sheet
o — [ —_— — —
z 0K I - Fit b
L]
g v Title
g -1f .
8 Caption
2 Legends 4
e 2K i
Filters b Disable Auto Update
Highlighters r

Action (Country)

2
3K Show Page Control
- View Toolbar r
i = ] i o '] o = n o i m ] cC - i
= i e = & g = = E . 5 & o o g5 B ficnian
= = T i e = i .
B i o = £ s £ = & a “ o ¢ b g ] v Use as Filter Jeficit
o o c 0 c P = o < < > c ld
=] ] 7] o o = = - e - = - . .
= ) ] £ = = 2 Surmn of Total biocapacity
7] T o =
= Ui ] 5

Floating

Select Layout Container

Deselect 5 1

Remove from Dashboard




applying additional filters

d  Story Analysis Map Format  Server  Window Help

- ly. - L] lge = | B3 g - TP 4F Entire View ~ gml - I &8

Population

worldMap

The filter is now :

408

a

=]

2

=]

[=

Biocapacity Surplus/Defic..

visible but only applies °* s "
to the surplus @ E

:
worksheet.

Europe

. Southamerica
Customize

Format Filtores, All Using This Data Source

! Apply to Worksheets ’ All Using Related Data Sources

Selected Worksheets...

-

In the filter options e

R & Edit Title...
S e | e Ct Single Value {list) ®0
biocapacity surplus/deficit Single Value (dropdown) =
“Apply to Worksheets” S|y

ultiple values |1
p p y 1K Multiple Values (dropdown)
Multiple Values (custorm list) ETTH, |
(o . .

A” US| ng Related oK - — B - Wildcard Match

Only Relevant Values

Data Sources”

All Values in Database

Total biocapacity
;
[ /]

. @ Include Values

Exclude Values

23K Floating
Fix Height
¢ ) = = 1 3 3 g un - :
o = o o i o} = = 5 " s _[ 3 o B E o Edit Height...
. [ 1] ] = o 3 = o s 3 ; 5
= & = 5 E o £ : = & 3 £ % B ch A
S S & u o o o < = & = = Select Layout Container
5 e w = = 5 : g
= 3 = +
o w o = Deselect
w 7] =

Remaove from Dashboard

ecoFootprint | biocapacity surplus/deficit | worldMap | Sheet5 | BH Dashboard 1 EL EE"_ [III-



Population

worldMap = .

all done ' =

[ | 1,000
[ ] 1,408

Biocapacity Surplus/Defic..

727 I 7 24

Region

(AlT)
Africa
America
Asia
Europe

. Southamerica

& OpenStrestiMap contributors

biocapacity surplus/deficit
Country

1K

Total biocapacity
s o
= =

ra
-

Argentina
Brazil
Canada
China
Cenmark
France
Germany
Italy
MNetherlands
Migeria
Russia
Saud| Arabia
South Africa
Sweden
United
Kingdom
United States



additional exercises, tutorials, data, resources

Tableau visExercise 01
Try to visualise this small dataset in your own time

How-to instructions in on studres:

Manipulating data
Interactive elements
Visualising geospatial data

More general Tableau tutorials on resource list

Lots of resources on the web!

Next week Monday (Week 4) — Tableau tutorial Il



Additional material



Creating a grouped bar chart manually
eco footprint vs. biocapacity

Dashboard Story Analysis Map Format Server Window Help

h “" ” File Data ﬂ;rkshee’:
Drag the “"Country NPT WA TRV T T
: : ata nalytics * | Pages iii_ g [ Country ] MeasureNames
dimension to columns F
Dimensions gL |~
D h ((IVI N Va4 @ Country ShedVs
rag the “Measure Names”| =
Abc Measure Names
Saudi South United = United

L] L]
d I m e n S I O n to CO | u m n S Marks Argenti Brazil Canada China |Denmark France Germany Italy  Netherl.. Nigeria Russia = Arabia Africa Sweden Kingdom States
Automatic - o i 7; ; ~ Ha :: e :: - N ) ° N - ° ° E:
e & A;c A;c A;c A;C Abc Abc Abc H:".c Abc A;C H:c
Color Size Text
- (=]

Detail Tooltip
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=3 Biodiversity Deficit
#  CO2 emmission (2013)
# Ecological Footprint (per ...
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D Latitude (generated)
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# Number of Records

4 Measure Values



eco footprint vs. biocapacity

3. Dragthe “Measure Values”
to rows

Eile

Data Analytics ¢ || Pages iii Columns
£} ecoFootprint = Rows
Dimensions v

Filters
@ Country Sheet 5
Abc Region
Abc  Measure Names
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eco footprint vs. biocapacity

/. Delete the unwanted S W . W W . o

oard Story Analysis Map Format Server Window Help
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eco footprint vs. biocapacity

.
3

File Data Worksheet Dashboard Story Analysis Map Format  Server Window Help
# | ¢ 2 G G-C- M- RBIF| L8 - # | Standard -~ Eul- I g
‘ jii Columns | Measure Names
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