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Geovisualisation

At the turn of this century,
MacEachren & Kraak estimated that
up to 80% of digital data generated
/ captured included geospatial
referencing:
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Geographic Coordinates
Addresses
Post Codes

MacEachren, Alan M., and Menno-Jan Kraak. "Research challenges in

geovisualization." Cartography and geographic information science 28.1 Www_cso_ie
(2001): 3-12.




Geovisualisation

You may be asking: are my data geographic?
If your data have...
Locations (implicit or explicit)
and/or
Times (implicit or explicit)

Then they are probab{ygeographlc or | could attempt to
argue they are! ©




Geovisualisation

Location A Location B
Income €1,000 Income €500
Expense €250 ﬁ Expense €750
Net €750 Net -€250

Comparing two locations
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Geovisualisation

Location A @ Time X
Income €1,000
Expense €250
Net €750
Balance €1,750

Location B @ Time X

Income €500
Expense €750
Net -€250

Balance €750

Comparing two times / locations
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Geovisualisation

Location A @ Time Y Location B @ Time Y
Income €1,500 Income €1,000
Expense €200 Expense €200
Net €1,300 Net €800
Balance €3,050 Balance €1,550
Change +€550 Change +€1,050

Comparing two times / locations
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Geovisualisation

The purpose of Geovisualization is to provide a graphical
/deation to render a place, a phenomenon or a process
visible, enabling human’s most powerful information-
processing abilities — those of spatial cognition associated
with our eye—brain vision system — to be directly brought
to bear on complex data



Geovisualisation

Audience
If your data have an element of either private
space or time (ideally both) it is a already known
candidate for geovisualisation
techniques
Information

So now you may be asking: What are presented
geovisualisation techniques?

Short answer... MAPS! v

unknown |
Slightly longer answer... a high =< L
. . Human—map
blending of cartography, graphic T

design, data science and a bit of
intuition/creativity
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Place of Usual Residence Work,
School or College dataset, Census
2016

Destination City Households (OOO's)

Dublin (four local authorities) 564
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OBB0Ohrs b A

Can your eye
detect a

departure time
peak?




0900hrs

0600hrs = People
who leave before
6am...

0700hrs = People
who leave between
06:01 and 07:00

0730hrs = People
who leave between
07:01 and 07:30

[...]

0900hrs = People
who leave between
08:31 and 09:00




Summary

Geovisualisation is a suite of techniques applied to help drill down
iInto complex spatio-temporal data

Most commonly done using a geographic information system (but by
no means exclusively!)

As a general rule, if data can be located (implicitly or explicitly) and/or
time referenced then these data can be visualised using a GIS

GV tends to not rely on static images (hence is separated from
traditional Cartography)
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Introduction

Motivation for research

Proximity work
Challenges
Data sources
Methodology
Initial results

Future work
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Motivation for research

(#§) SUSTAINABLE

%/ DEVELOPMENT UN-GGIM: Europe

United Nations Committee of Experts on
Global Geospatial Information Management

Location/Building

. u

L S .
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Challenges

Routing distance...

Physical distance can mean many things...

Distance Travelled: The length of a specific path travelled
between two points, such as the distance walked while
navigating a maze

Euclidean Distance (displacement): The length of the
shortest possible path through space, between two points, that
could be taken if there were no obstacles (“as the crow flies”...
but not really)

Geodesic Distance: The length of the shortest path between
two points while remaining on some surface, such as the curve
of the Earth (“as the crow flies... really!) O

A -2 3
Path Distance: The length of a specific path that returns to the
starting point, such as a ball thrown straight up, or the Earth B - € a
when it completes one orbit. F > Cost:B 1
B - C 3
Cost: 11
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https://en.wikipedia.org/wiki/Orbit

Challenges for this project

ldentify quality, authoritive, up-to-date
data sources for services and

Infrastructure Reminder of ingredients:
_ _ 1. Origins
Best means to get coordinates — Eircode 2. Destination

' 3. R / Path
coverage needs improvement outes / Paths

Build script to perform routing
Optimise computing time

WWW.CSO0.1€



Data sources - Census 2016 (Origin)

98% of dwellings linked to address ““Qﬁé’;ﬁ;‘g 25 /
database prior to census N f/
2% digitised by census stalff . ﬂﬂ#z /
2,070,256 dwellings on final census 7 s
dataset . =




Data sources - PRIME 2 (Road network)

* GDF level 2 (GDF2) from PRIME 2 database
*  Qver 300,000 segments

- Each segment is seamless and continuous, no
broken lines or edges

- Generate network dataset using ArcGIS

» No drive time information - ‘Shortest-path’ not
‘optimum-path’ analysis

WWW.CSO0.1e




Data sources - Destination points

Coordinates for number of service and
Infrastructure sourced from following:

[ ] L] L] L] A ‘:.‘ “‘ A‘ R “a
Geocoding of authoritive lists e oy e——
Data.gov.le | | s o i

J 2a SRS ..“ “...:;“ t ,£
PRIME 2 database e
- a Y = SR s AR A N SR
= ‘e A: ‘A £ X "_ ! “\ A ‘.A‘ o N
7 3 & l‘A‘ & '.‘ ‘

Primary schools Are AN
: i "+ Public transport stops
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easuring Shortest-path distance

Python script using arcpy
nackage

_oad In origin points by county
Reduces processing time

Load in destination points
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Measuring Shortest distance

Generate origin-destination matrix
(Dijkstra’s algorithm)

Write out ID and distance of
nearest destination for each origin

Change destinations and repeat
before moving to new county
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esults - proximity to Maternity Hospitals

Shortest path distance to nearest Maternity Hospital

Catchment Areas of Maternity Hospitals

|:| Mullingar Regional Hos pital

|:] Cavan General Hos pital

[:] Rotunda Hos pital

[ ] siigo Regional Hos pite!

- Portiuncala Hospital

[:] Lady of Lourdes Hos pital Drogheds
N - Letterk enny Hospital
:l Msyo General Hos pital
E Gahlway University Hos pital
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Results - SDG Indicator 11.2.1
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Results - SDG Indicator 11.2.1

17 Goals to Transform our World

) ¢

Highlighting Ireland's progress towards achieving the United Nations
Sustainable Development Goals




Results - SDG Indicator 11.2.1

T I Rialtas na hEireann

Government of Ireland

Home Goals Events Data Guidelines Apps & Maps

The aph

- = percentage of Census 2016 population and percentage disabled population living within 500 metres of a public transport stop in lreland's five
cities and subur 2 ce: CSO

ata. Source

LUCk an the graph 10 select 3 Oty Of interest Or use the z2oom

4 % disabled population ap c
'
- \{ 5

http://irelandsdqg.qgeohive.ie/

. \Wexford +
Qi @ | wagHora .
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http://irelandsdg.geohive.ie/

Possible future work

A ﬁ; S Better labelling of enumerator maps

Improved methodology for calculating travel allowance to
enumerators and survey interviewers

Calculation of travel-time (Satnav data?)

POWSCAR work (Addition of travel distance, respondent
travel time versus Satnav travel time)

Exploration of commuting patterns from geocoded
administrative sources

Add value to pathfinder projects (Health, Education etc)
National complementary SDG indicators

e Creation of Proximity RMFs

v Small Area Accessibility index?

100 Kmv'h

— 120 Km'h

WWW.CSo0.1e




Conclusion and Discussion

Routing is now a feasible option in context of statistical processing

Can help measure disparities in accessibility

A practical reason for the Eircoding of datasets and for introducing
an ‘early Eircode’

Project shows the statistical value of combining primary and
secondary sources

Challenge is to build upon existing work by integrating new data
sources and by sharing knowledge

WWW.CSo0.1e
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Introduction
Area Characterisation
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Demonstration
—Reflections
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Area Characterisation Pilot Project

The initial driver was to develop a product to profile the environmental
characteristics of an area - both the quality of the environment and the
impact of the area on its environment

Requires a lot of environment-related data that are not yet available

We worked with the SDG Division on a pilot project to develop the concept
of an area-focussed product and explore its potential

The aim was for a product that could work thematically - e.g. environment,
education, SDGs, equality under the nine grounds (Gender, Marital status,
Family status, Sexual orientation, Religion, Age, Disability, Race,
Membership of the Traveller community), etc.

WWW.CSo0.1e
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Area Characterisation Pilot Project

Project started on 29t May, with an initial meeting to agree our approach
We wanted:
A small number of indicators to portray a single geographical area

To use a geographic area that was known and could be coded from postal
addresses

To include a map of the area
A variety of charts and graphs to be visually appealing

The inclusion of time series or comparison with national level data was considered -
we would do this if time allowed

WWW.CSo0.1e
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Dublin Postal Districts
Area Characterisation N -

Belcamp Bayside

Balgriffin 3-7 Donaghmede
Cappagh Clonshaug Sutton
Cremore Priorswood 13 Howth
1 Dubber Darndale
Finglas Riverside
u Jamestown 9
A f Kilshane Artane
s a first step, we looked a T (G
) 15 Drumcondra Raheny
Elm Mount
u L [ L] Elanchardstown Griffith &ve.
developing some pilot indicators
p g p g:g::ﬁla Whitehall Ballybough Abbey St
Corduff Clonliffe Amiens St.
: . - Mulhuddart Arbour Hill Clontarf Capel 5t
for Dublin Postal Districts
Fhibsboro East Wall Henry St
Four Courts Fairview Mountjoy Sq.
Marino Marlboro St.
Morth Wall
7 O'Connell St
g [ S
Summerhill
Talbot 5t

Dublin Postal Districts are well- ﬂ\
known and very meaningful to 20 b, \_fToTmmTommomozosoees ;

s el Kilmainham 2 . 4
. [GELELIE (s Ballshridge Baggot St LWR.
Portobello Donnybrook College Green
ubliners e
Ballyfermot The Coombe Merrion Fitzwilliam Sg.
Pembroke Harcourt St.
10 12 Ringsend Kildare St.
Sandymount Lord Edward St.
- » » u Bluebell Baggot St. UPR. Merrion Sg.
ifferent profiles - interesting to 22
Drimnagh Massau St
Bawnogue Walkinstown Fearse 5t
. ()Io_ndalkln @ 3 StStephens Gt
Heils town o & Sth. Gt. Georges St.
characterise 45
&8 & g Churchtown
& F 2
&g, Dundrum
~ @ Goatstown

‘g“«'g"é’@é’ 14 Roebuck
o4 & §Z§; S

Firhouse

Jobstown Cabinteely

Kilnamanagh 1 6 Carrickmines 18

Oldbavn Foxrock

Tallaght Ballinteer Kilternan
Kilmashogue Sandyford
Knoclyon Ticknock
Rockbrook Ballyedmonduff
Whitechurch Stepaside

Leopardstown
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Area Characterisation

The dashboard is designed as a one-shot image - there is no scroll down or
next page option. The indicators must be chosen very carefully to enable an
integrated and systematic characterisation of the area

Different spatial scales can be used - small areas to NUTS regions

Granularity of data (Census, survey sample, etc.) will impact the scale of the
area that can be profiled/characterised

Different indicators may be appropriate for different spatial scales

Characterisation of rural areas would need appropriate indicators -
urban/rural split

WWW.CSo0.1e
43




Data Sources

Wide variety of survey and administrative data available to CSO but shortage of geocoded
and small area coded data

Preferred option is to use a well-known geography that can be extracted from detailed
address strings

With a small amount of work both county and Dublin postal district can be extracted from
address registers

This was done with the water and gas meter data and with the Building Energy Ratings data
Could be done for the Business Register and Revenue and Social Protection registers etc.

Eircodes will make more flexible geography possible but most registers are still only around
60% coded

WWW.CSo0.1e
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Indicators

Under the Statistics Act,1993, the CSO can access confidential data
containing addresses. This means the CSO can add dashboard geography to
data sources that are not available as open data, and can use the most
appropriate data to produce meaningful indicators

Short-listed 8 indicators for the purposes of the pilot project - these are not
meant to be definitive in any way

Emphasis on producing output from the pilot to obtain feedback on
worthwhileness of the approach

As work progressed, the dashboard became the preferred medium to
display all the indicators on one screen

WWW.CSo0.1e
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How to select indicators

Choose a few areas that you are familiar with and identify indicators that
distinguish them e.g. residential or commercial

Indicators can portray an area at a point in time or over time
There is a lack of historical data coded at the Dublin Postal District level
Indicators should be complementary rather than over-lapping

Dwelling type and age are a good indication of the energy efficiency of a
building

% of persons aged 25-64 living and working/studying in the same area

Commuting modes/distances

WWW.CSo0.1e
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Dashboard

A way to see, at a glance, the characteristics of importance of an area -
a broad picture in one view

Multiple visualisations that work together on a single screen

Using charts or graphs helps humans to visualise large amounts of
complex data

Interactive — users can select an area of interest - e.g. Carlow, Dublin
12

Intuitive - can easily flag data indicating ‘bad’ or ‘good’ status - e.g. red
or green

WWW.CSo0.1e
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ArcGIS Operations Dashboard [+~

_ [ side Pane

Dashboards in the ArcGIS Platform

Data display typically includes a map or
spatial context

Different options available to create
dashboard

Requires training in GIS to realise full
potential of the dashboard and mapping
tool
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M e ath C O unty C O u n Cil —_ Meath County Council Roadworks Operational Dashboard (Monitor, Track, Assess and Report on Rosdworks in County Mesth)

Roa ks Cost By Municipal District

Roadworks Operations
Dashboard

A N N BN N

[ N
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Characterisation of Ireland by County 2016

Earthstar Geographics

Breakdown of employment in the area by Industry

Agriculture 3%

Crher 13%

Manufacturing %

deakh/Social 15% Wholezzle/Rewsil

17%

Educstion 14% Accom/focd

zervize 11%

. R Infe/Communicat
Public admin 7% iona 4%
Financial/lnzura
nce 3%

ProffScifTech 3%

Population 2016

Population of Donegal

159,192

33 persons/km?2

Age profile of the County

Child under 13 |
yezrz

Child 13-18 |
years

Adul 190 65 |
yesrz

Adult 88 yezrs
and older

o 20 40 &0

Group percantage

Proportion of rented vs owner occupied dwellings

Mot stated 3%

Remed 23% Cwner occupied
Ti%

70 9

&0

40

30

Proportion of dwellings {%:}

[ T

Solid fuel

(zosl, peat,

il Matursl
=z/LPG

Mo central
hesting

Elecricity

wood)

County level proportion of dwellings by construction period

&0

30 4
54

Proportion of dwellings {%}

131

23

0 T T T T

1945 or before 194&6- 1970 1971-19%0  1991-2010 2011 or later

Construction period

Donega

Types of housing in the County

Detaches £5%

Orthar 4%

Tarrzced housze 7%

Semi detached

20%

Number of BER certified dwellings

© 24,877

Average age of certified dwellings: 29 years

Last update: s few seconds ago
Proportion of BER ratings in the County

30

30

Proportion of households (%}

BER Ratings
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Characterisation of Ireland by County 2016

Cork City & County

i)
Population 2016 i P Types of housing in the County
H H Datzc 45%
Population of Cork City & County s
e @O
(1) <
’ &
£
=
H
-l
72 persons/km2 :
a Orthar 2%
2
o
g
Age profile of the County a Purpoze-built
Flat/bpt 7% Semi detachad
28%
Child under 13 |
years
Terrazed hong
Child 13- 18 . - I.. .I. I .
yezrs 7 Qil Marural Electricity Solid fuel Mo central
Gaz/LPG {coal, peat, heating e .
o —— wood) Number of BER certified dwellings
Aduk 19w 63 |
years m
Breakdown of employment in the area by Industry County level proportion of dwellings by construction period - I
Adult 68 years 1 H .
e . 50 1 Average age of certified dwellings: 39 years
k T T T 1 Last updlate: & few ssconds ago
0 20 40 &0 30 - o
50 Proportion of BER ratings in the County
Group percentage
Crther 13% . —
Manufacturing 18% =2 409 40
Proportion of rented vs owner occupied dwellings ? 407 =
= I
Heslkh/Social 13% H 2 a0 -
3 30+ =
=] =
Wholezale/Retail Moz ztatad 2% E 2238 g
16% £ a3 2 20
: X g_ 20 =
Education 11% & 147 g
Transportation 3% Owner accupied b=
B 69% 10 2 10 -
Public admin 5% Accomifood Remed 25% ne_
Admin/Support 4% zervics 7% 23
- o Infe/Communicat -
Prof/ScifTech 6% ions 5% 0 _ _ _ _ _ o - " _

1945 orbefore 1946-1970  1971-19%0  1991-2010 2011 or later

Construction period BER Ratings
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Characterisation of Ireland by County 2016

Earthstar Geographics

Breakdown of employment in the area by Industry

Crther 9%

Manufacturing &%

‘Wholezale/Retail

Heakh/Social 12% 14%

Transportation 5%
Education 9%
Accomifood
service £%

Public admin 7%

Info/Communicat
. . ionz %%
Admin/Support 4%

Prof/ScifTech %

Financial/lnzura

nce 10%

Population 2016

Population of Dublin City & County

1,347,389
1,455 persons/km?2

Age profile of the County

Child under 13 |
yeErE

Adul 1910 65 |
yearz

Adult 88 yezrs
and clder

i} 20 40 40 80

Group percentage

Proportion of rented vs owner occupied dwellings

Mot stated 1%

Cwner occupied

63%

Rered 36%

Proportion of dwellings {%}

Proportion of dwellings {%}

a0

County level proportion of dwellings by construction period

&0

40

30

Dublin City & County

~ Types of housing in the County

Semi detzched

3%

Detached 12%

Onher £%

Terraced house
27%

Purpoze-buik
Flav'Apt 22%

il Na:lL';(l_: Electricity Solid fuel Mo ce.mral
=z/LPG (cozl, peat, hestin i -
woad) : Number of BER certified dwellings

t 242,684

. Average age of certified dwellings: 32 years
Last updat: seconds ago
. Proportion of BER ratings in the County
35
223 F 30
§ 3 25 -
[+]
258 £
219 3 20
R e
16 2 15
i)
E 0
- o
=]
£ 5
: Nl
T T T T T T T ;
1945 or before 1946-1970  1971-1990  1991-2010 2011 or later A B c D E F G
Construction period BER Ratings
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Characterisation of Dublin 2014

Dublin 1 =
Population 2016 Proportion of heating types in the area Types of housing in an area
Population of Dublin 1
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e s =0 | 11% Flat/Apt 65%
M 9 0 6 O:he'g%
3 3 ’ £ 40
p
o
£ Converted
6,395 persons/km2 = Flas/fint 17%
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0 50 100
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Characterisation of Dublin 2016

Dublin &

+

DigitelGlobe, Microsoft, Earthst....

Population 2016

Population of Dublin 6

38,261

6,272 persons/km2

Breakdown of employment in the area by Industry

Wholezale/Resil

Crther 17% 12%

Accomifood
service 8%

Infe/Communicat
ionz 5%

lzakth/5ocial 18%

Education 17% Public admin 11%

Age profile of the area

Child under 13
years

Child 13-18
years

Adult 1910 65

years

Adult 88 yearz
=nd older

v] 20 40 &0

Group percentage

Proportion of rented vs owner occupied dwellings

Orwner occupied
39%

Mot stated 3%

Rered 57%

Last updster 2 few seconds sgo

Proportion of heating types in the area

80 4

40

30

Proportion of dwellings (%}

0 T T T
Gil Matura Electricity Solid fuel Mo cantral
Gaz/LPG (cosl, peat,
wood)

Area proportion of dwellings by construction period

80 5

52

30

Proportion of dwellings {%}

0 T T T T

1945 ar 19461970 1971-1990  19%1-2010
meforz
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