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Agenda

Introduction to Geographic Data Visualisation

Data, Software and Resources

Types of Geographic Data Visualisations — what they are and when to use them

Interactive exercise — storytelling with geographic data visualisations

Run through exercise and further examples

Close + questions



Why do we need to visualize data?
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RNLI Return of
Service

2008 - 2016 LSOA Rail Station Cycling Accessibilty

Cycling time (5.98 km / h cycling speed) from residential weighted LSOA centroid to nearest rail
station along the road and path network

National Statstis, 2011 Lower Super Output Areas

What is GeoDataViz?

Cycling time along road and path network from LSOA
centroid to nearest rail tation
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The benefits of good data viz

@

Effective Turn raw data Tell stories and Provide elegant |dentify trends,
communication of into actionable deliver powerful solutions to patterns and
information insights messages complex problems relationships




Data, Software and Resources
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OS Open Greenspace Free 0S OpenData

Covering a range of greenspaces in urban and rural areas including playing fields, sports’ facilities, play
areas and allotments.

Coverage: All of Great Britain (Option to set a custom area)

Data structure: Vector

Supply format: ESRI® Shapefile, GML, GeoPackage, and Vector Tiles
Version Date: 2023-04

OS OpenMap - Local

Free OS OpenData

Map, visualise and truly understand your data at street level.

Coverage: All of Great Britain (Option to set a custom area)

Data structure: Raster, Vector

Supply format: ESRI® Shapefile, GML, GeoPackage, and GeoTIFF
Version Date: 2023-04

OS Open Names

Free OS OpenData
A comprehensive dataset of place names, roads numbers and postcodes for Great Britain.

Coverage: All of Great Britain

Data structure: Vector

Supply format: CSV, GML, and GeoPackage

Version Date: 2023-07

OS Open UPRN

An open dataset containing all the Unique Property Reference Numbers (UPRNs) found in AddressBase
Premium, with their respective geometries in British National Grid and Latitude, Longitude.

Free OS OpenData

Coverage: All of Great Britain

Data structure: Vector

Supply format: CSV, and GeoPackage
Version Date: 2023-07

OS Open USRN
An open dataset of all Unique Street Reference Numbers (USRNs) within OS MasterMap Highways

Free OS OpenData

Network, with an associated simplified line geometry representing the geographic extent of each USRN.

Coverage: All of Great Britain
Data structure: Vector
Supply format: GeoPackage
Version Date: 2023-08

Mm Free OS OpenData
Understand how watercourses in Great Britain join up.

Coverage: All of Great Britain

Data structure: Vector

Supply format: ESRI? Shapefile, GML, GeoPackage, and Vector Tiles
Version Date: 2023-04

OS Open Roads

Get a high-level view of the road network, from motorways to country lanes.

Free OS OpenData

Coverage: All of Great Britain

Data structure: Vector

Supply format: ESRI® Shapefile, GML, GeoPackage, and Vector Tiles
Version Date: 2023-04

OS Open TOID

An open dataset providing access to a generalised location to key features found in OS MasterMap
premium products enabling visualisation of third party data linked to their respective TOID identifier.

Free OS OpenData

Coverage: Set a custom area

Data structure: Vector

Supply format: CSV, and GeoPackage
Version Date: 2023-08

0OS Open Zoomstack

Free OS OpenData

A comprehensive basemap of Great Britain showing coverage from national level right down to street
detail.

Coverage: All of Great Britain

Data structure: Vector

Supply format: GeoPackage, and Vector Tiles
Version Date: 2023-06

QS Terrain®50

Visualise simple landscapes in 3D and bring your geographic analysis to life.

Free OS OpenData

Coverage: All of Great Britain

Data structure: Vector

Supply format: ASCII Grid and GML (Grid), ESRI® Shapefile, GML, GeoPackage, and Vector Tiles
Version Date: 2023-07



Aerialod
Free 3D visualisation

QGIS &=
~\ Open Source GIS

software
Mapbox
0 mda pbOX Mapping and location
Inkscape (free version available)
Open Source Vector graphics
editor

StoryMap o tep

Open source storymaps
Maps that tell stories.

Tableau Public

+ableau+!public Free data visualisation and P Python, R, JavaScript
dashboard software R Code based solutions

python’




Geo DataViZ COIOUI" Palettes THEMATIC MAPPING TECHNIQUES
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Geographic Data Visualisation Techniques

Thematic Maps, Graphs & Charts, Dashboards, Storymaps and
Animations
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GREATER LONDON
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Dot Density Map

* A dot density map is a map that uses a
dot symbol to represent a feature.

* One-to-one or one-to-many.
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Dot Density — Pros & Cons

Pros Cons

* You can map raw data / simple counts ¢ Clustering can make data difficult to interpret
©-g number of &b, sUtgenics ~~* Areas with no dots give a false sense of

* Work in black in white emptiness (no population)

* Shows density and distribution across * Geography can become hidden
a wide area i

.' * Dots on a one-to-many can be inferred as a
* Gives a good visual representation of ." single location of something

variations across the data i ANE
_' * Not great for retrieving actual rates or numbers.

The above map depicts structurally deficient bridges in the United States as of 2017




Proportional Symbol

* A proportional symbol map uses map
symbols that vary in size to represent
a numeric variable.

FFFFFFF




Proportional Symbol — Pros & Cons

Pros Cons
* Large data sets can be interpreted quickly * As values get bigger symbols can begin to
* Useful for visualising differences between Q¥R
many places * Size of symbols can obscure location
* Easier to extract actual numbers * Map readers do not always estimate area of
symbol well

* Can use raw data (totals or counts) and
standardised data (ratios or percentages)

* Smaller geographic regions are not
overlooked

ASIA




Regional patterns in deaths from alcohol and drugs across the UK

Comparative rates of alcohol-specific deaths and deaths from drug misuse by Local Authority.

Data is not available for Rutland.

Central Scotland

horopleth Map

More drug poisoning deaths —

More alcohol-specific deaths —

* A choropleth map is a map where geographic
areas are coloured or styled in relation to a
value.

Purple areas mean high
rates of alcohol and high
rates of drug deaths

NE England

What is this?
A live map showing confirmed cases
of coronavirus in the UK. Tap on the
map to see regional figures.

NW England

¥ Share @ share

Live data from gov.uk, gov.scot and nhs.wales.
New figures published at approx. 3pm GMT
(Scotland, Wales) and 8pm GMT (UK). Colours Red | E
indicate number of cases per 100,000 people. £ /Y ratees c?raelizn:;‘\e::d?ivgh
rates of drug deaths

N/A 0-2 2-4
I &6 W 632

S v "’t

There have been 9529 confirmed
cases, 465 deaths and 90436 - Blue areas mean high

tested. Follow @Covidl iveUK for j rates of alcohol and low
updates. A rates of drug deaths

Greater London

areas mean low
rates of alcohol and low
rates of drug deaths

Data from ONS, NRS, NISRA & OHID | Plot by @VictimOfMaths
Data reflects a 3-year average of the most recently-available figures for each jurisdiction




Choropleth Map — Normalise your data!

* Map assumes the region/area has the same value e.g population or size.
Normalise!!

N

(a) Covid-19 Total Cases (b) Covid-19 Cases Per Capita




Choropleth Map — Normalise your data!

Trey Yingst &
2+ Foll
w @TreyYingst L Eolow

Spotted: A map to be hung somewhere in the
West Wing

4375 8877 AEEmE X2

7:03 am - 11 May 2017




Choropleth Map — Normalise your data!
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Choropleth Map - Pros & Cons

Pros Cons

 Easy to understand * May not work in black and white

* Depicts spatial distributions of data really * Map assumes the region/area has the same
well value.

* Works at virtually all scales Smaller regions/areas can get easily overlooked

Not suitable for raw data - normalise

Iy that was riven
g racial lines gath-
2008 to elect its
jident. That presi-
four years dividing
| the basis of eco-
The campaign re-
vealed no evi-
dence that Mr
Obama will close
the chasm he has
created between
his woters and
those he attacked
and vilified.

It may be true

R drawn attention o what: hap- Obama. SpoKestomm

# Obama M Romney




Heat Map

* A heat map is used to represent

the density of data in gradients of

colour.

CLEANER AIR

Measures to contain the coronavirus outbreak seem to
have reduced nitrogen dioxide pollution across China.
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Heat Map - Pros & Cons

Pros Cons

* Hot spots in data can be quickly identified * Excessive use of colour can affect the legibility
and analysed further of the map

* Works well when using temperature or * Does not depict data distribution well

pollution data

* Can you trust your data?

“ Rihanna & L 4
£ @rihanna

devastating. &% #Australia

Q 347K 4:49 PM - Jan 6, 2020 ®

© 79.1K people are talking about this >




Graphs and Charts

904

CLIMATOLOGICAL EVENTS
Extreme temperatures,
drought, forest fire

HYDROLOGICAL EVENTS
Flood, mass movement

METEOROLOGICAL EVENTS
Tropical, extratropical,
convective, and local storms

NUMBER OF

WORLDWIDE

CATASTROPHIC

EVENTS
v

291 GEOPHYSICAL EVENTS
1980 - Earthquake, tsunami, volcanic activ|ty

total Though they can be extreme, geophys-
ical events are not directly associated
174 with changes in climate and weathe.

1980 1990 | 2000 ] 2010 | | 2014

Notable natural disasters: Hurricane Andrew Hurricane Hurricane Japan earthquake, Hurricane
Ilvan Katrina  tsunami Sandy

2014
total



Dashboards
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Storymaps

Q@g;‘ gﬂg\?gpcn Protecting Hampshire's environmen

Protecting Hampshire's environment

Informing planning decisions with location intelligence

February 10, 2021




Animations

Grounded containéer.ship causes dehéys in the Suez Canal

/Suez Canal
17:35
Mar 21

Source: VesselsValue - FINANCIAL TIMES
-




Using colour in Geographic Data Visualisations

To work out which colours to
choose, you need to know what
type of data you’re working with.
Qualitative

Sequential

Diverging

Qualitative Red Amber Green
Sequential (single and multi-hue)

Diverging



Red

Excitement
Strength
Danger
Love

Navy

Professional
Responsibility
Finance
Security

Colour associations

Orange

Creativity
Confidence

Warmth
Bravery

Purple
Wealth

Imagination
Mystery
Spirituality

Yellow

Happiness
Youthfulness
Energy
Friendship

Pink

Playfulness
Femininity
Compassion
Beauty

Green

Calm
Nature
Balance
Jealousy

Black

Power

Elegance
Discipline
Formal

Blue

Trust
Peace
Water
Relaxation

White

Pure
Fresh
Hope
Simplicity




Interactive Exercise — Using Geographic
Data Visualisations to tell stories

The Ukraine refugee crisis
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Refugee Crisis - Ukraine

Ukraine_Refugee Data BE{&d v 2 Saved to Drive
File Edit Vview Insert Format Data Tools Help Lastedit was on 3 October

~ o~ @& P 1005 v £ % .0 .00 123+ +- 12 ~ B I &
A - COUNTRY
A B c
I COUNTRY TOTAL
. RUSSIA 2 775000
3 |POLAND 1 410 000
4  MOLDOVA 93 000
5 |ROMANIA 81 000
8 SLOVAKIA 96 000
7 HUNGARY 30 000
& |BELARUS 10 000
9
10 | GERMANY 598 000
1 |CZECH REPUBLIC 440 000
12 ||TALY 170 000
13 |TURKEY 145 000
14 SPAIN 145 000
15 |UNITED KINGDOM 132 000
18 | FRANCE 105 000
17 |OTHER 509 000

18 | Data correct as of September 2022




How would you visualise this dataset?

Imagine you are a data journalist tasked with telling the story of the Ukrainian refugee crisis.
Discuss how you would present this data in a way that best conveys this information.

RUSSIA 2 775000
POLAND 1 410 000
MOLDOVA 93 000 BELARUS RUSSIA
ROMANIA 81 000 POLAND
SLOVAKIA 96 000 KYIV g
HUNGARY 30 000 SLOVAKIA UKRAINE
BELARUS 10 000 HUNGARY MOLDOVA
ROMANIA
GERMANY 998 000
CZECH REPUBLIC 440 000 BULGARIA GEORGIA
ITALY 170 000
TURKEY 145 000 TURKEY
SPAIN 145 000
UNITED KINGDOM 132 000
FRANCE 105 000 SEA S
OTHER 909 000 e —

Data correct as of September 2022




The Sun BBC

Which countries are Ukrainians fleeing to?
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Europe’s New Migration Crisis

The Russion invasion ol Ukraine began on Febreary 24, 2022, with airstrikes hitting ocross the country, some
an far west as Lviv. In oddithen to widesprood destruction, the conflict has caused a migration crisis as over
& millhon refugess hove fled to nelghboring Europaan countries during the first three months of the war,

iy 34, 2602

REFUGEES MOWTHLY REFUGEE DEPARTURES
FLEEING —
UKRAINE  'rev.24.20

Ovve dot equals This map displays the & 552,571 refugees, mostly
* 1000 red women and children, who fled Ukroine betwesn
DA eIV February 24 and May 24, 2022,

RUSSIA
919,934

Russian RUSS| A
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RUSSIA'S As of Moy 24th, ofter losses in the narth,
Russian forces are locussing offensives in

WAR the eastern and southern regions of
Ukrairee, Mariupsl officially fell to Russkan
Forces on May 16th, lollowing one of the
war's bloodiest bottles.
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James Cheshire -
@spatialanalysis

Here's my more detailed thoughts this map and how we
might do better when charting the flow of people from
Ukraine (and elsewhere)
jcheshire.com/resources/more...

Which countries are Ukrainians fleeing to?
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Financial Times

Refugees: more than 2mn people have left Ukraine

Total recorded arrivals from Ukraine 'beTween Feb 24 and Mar 8 2022

RUSSIA
BELARUS A further 96,000
POLAND | 453 went from Donetsk

" and Luhansk regions
to Russia between
Feb 18 and Feb 24

Y

GERMANY

 CZECH REPUBLIC
: SLOVAKIA (&L

2.0lmn
UKRAINE

" HUNGARY

ROMANIA

! AUSTRIA

3 .
CRIMEA*.
Other Europ: s

Cartography: Steven Bernard and Ala . Black Sea
Source: UNHCR  *Crimea.is annexed by Russia but Th;s is not recognlsed by the international community
©FT :
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BBC

Which countries are Ukrainians fleeing to?

N RUSSIA
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Source: UNHCR, 12 March
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Source: UNHCR




Thank you — any questions?

jessica.baker@os.uk @Geospatialjess Linkedin: Jessica Baker

OS GitHub Repository
github.com/OrdnanceSurvey

GDV Gallery
labs.os.uk/public/os-virtual-gallery/

OS Flickr
flickr.com/photos/ordnancesurvey/albums
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