. ‘d ,T\‘I

s

l!!ﬁ?hl!“_"_ T <
Ly Sy e b LU

> L ,-.i.

Zesenecs A ' e e

v vV R
o PO 0 Tt I

[ -
[RRSIS u re v S Jw

«
T \14
s =5 e b L
: (FIos g - SRS
- ) g N ‘9.. L —
ol ¢ S ITI I EEEEEE
- va » 4
- T L PR A
y (S -
" i
p . $
(3 -
;-m;‘\{:k .
I L o
(4 1 : e | :
: v o 2y
- Fs TR o e 3 o
|-l '
- {
g -y r"‘n"-» -
-t 2 . .
veledi g N ls P - R
z-
as

for Urban Analytlcs

Alex Singleton Northern

Professor of Geographic Information Science Regional
Department of Geography and Planning Data Facility

oY 0)
Z =
O] (¥
Z &
<N
T g
O =
Mo
=
==

w® UNIVERSITY OF Consumer »\, Www.cdre.ac.uk .
Y Data - www.geographicdatascience.com

(o LIVERPOOL L E‘;;‘iféd‘ y / www.alex-singleton.com

@alexsingleton




Overview

 Geographic Data Science (inc Systems)

 Open “Big” Data
e Future Prospects

e [he course
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Geographic Data Science

e Couples burgeoning new and dynamic data
sources with advanced quantitative and
computational methodology to advance debates
around problems of global social and economic
importance.
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Geographic Data Science

Maths / Stats Geography

Computer
Science
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Geocomputation

Maths / Stats Geography

Computer
Science
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What is a Data Scientist?

Vice president of big data products at IBM, says:

“A data scientist is somebody
who Is inquisitive, who can stare
at data and spot trends”

“It's almost like a Renaissance
individual who really wants to learn
and bring change to an organization.”
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Open Data

Open data is
iINnformation that is
available tor
anyone to use, for
any purpose, at no
COSt.

P%] UNIVERSITY OF s e
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http://www.flickr.com/photos/mayhem/3899818862/
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The home of the U.S. Government’s open data

Here you will find data, tools, and resources to conduct research, develop web and mobile
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DATA.GOV.UK™

Opening up Government

Linked data, registries
and talking about the
weather

What did open
data ever do for

{1 us?

Of open data, sticky
sweets and nights in
|biza

Improvements to
data.gov.uk

oo ynaobeyep

data.gov.uk ToG.

Data.gov.uk to «

Integrated release of our
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SECURE
School Data University Data

SANITISED \ 4

Administrative Data AN ESAC Data
Research Network nvestment
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Open Data

* Open data has to have a licence that says it is
open data. Without a licence, the data can't be
reused. The licence might also say:

* that people who use the data must credit whoever
is publishing it (this is called attribution)

* that people who mix the data with other data have
to also release the results as open data (this is
called share-alike)
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Google

Free Data is not Open Data
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@ CENTRO DE OPERADGES

PREFEITURA DO R
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YOUR PERSONAL "FLYING CARPET™ Stcp inlo it, press a button, and off you go to maarket, to a friend's heme, or to your job,
Take off and land anywhere: ro parking problems, Plug is to any olectric ostlet for recharging. They're working o= it!

MORE POWER TO YOU!

America’s independent light and power companies build for your new electric living

Tomorrow”s higher standard of living will
put clectricity to work for you in ways still
unheard of!

‘The time isn't too far off, the experts
say, when you'll wash your dishes without
soap or waler—ultrasonic waves will do
the job, Your beds will be made nt the
touch of a button, The kida" homowerk

will Le made interesting and even exciting
when they are able to dial a library Look,
a ecture or a classroom demonstration
right into your home—with sound. (Some
of this ks happening already.,)

To onjoy all this, you'll want » lot more
clectric power, and the independent clectric
companies of Ameriea are nlready building

pew plants and facilitics to provide it.
Right now these companies are building
at the rate of §6.000,000,000 a year, and
planning to double the nation's supply of
clectricity in less than 10 years.

Amcrica has nlways had the best electric
power service in the world. The electrice
companiecs are resolved to keep it that way,

AMERICA'S INDEPENDENT ELECTRIC LIGHT AND POWER COMPANIES

Company rames wm rogwen! hrweph Whis magesine
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Sampling bias?
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Sampling bias?

Where's Street Bump being used?

430 trips, 32,577 bumps, 0 potholes filled, and 0 roadway problems identified

o bumps reported in Monsignor William J Casey Hwy, Beston, MA 6 days ago
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What's Street Bump?

Streel Bump is a crowd-sourcing project that helps
residents improve their neighborhood streats.
Voluntzers use the Street Bump mobile app to
collect road condition data while they drive. The
data provides governments with real-time
information ta fix problems and plan long term
investiments.

HELP KEEP YOUR
STREETS SMOCTH

L4

Download on the |
& AppStore

http://streetbump.org/
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Complex problems, unstable environment
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http://www.nature.com/news/when-google-got-flu-wrong-1.12413

FEVER PEAKS

A comparison of three different methads cf
measuring the propoertion ¢f the US population
with an influenza-like illness.

— Google Flu Trends
- CDC data
= Flu Near You *

Google's algorithms
overestimated peak
flu levels this year
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Anything that won’t fit
on a spreadsheet!
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PART 2 SOCIAL AREAS AND CLUSTERS

33 The city of Liverpool is shown divided into five types
of area in figure 2

a high status area of owner occupied houses with stable
families

a rooming house area of subdivided houses providing
furnished privately rented accommodation chiefly for
young people

the inner council estates, mainly though not
exclusively the older blocks of flats

the outer council estates, mainly houses and newer
blocks of flats

Table 4 Social areas: gereral characteristics

city social areas icity = 100)
mesn
) 1 2 3 “ S

housing

owner Occupied 30.1 236 87 7 4 107
council enant 400 14 21 22 M 2
prvate unfurmished 263 79 158 30 19 218
peivate furnished 35 78 674 29 14 53
shared dwelling 33 76 508 57 a5 5
lacking insidde we 27 17 44 20 46 273
7 or more rooms 88 233 180 27 38 66
1 or 2 room &5 44 485 161 60 44
over 1.5 persony/room 27 16 170 363 101 55
under 0.5 personsiroom 3317 138 83 87 83 110
rooma/penon 164° 122 10 n 88 106
rooms/dwelling 501 11§ 84 80 98 102

SOCTOWCONOMIC Status
professional/manageral 109 253 124 n 53 a9

non manual 19.6 169 131 @€ %
skilled manual 342 9 29 6 1ns 14
semi skilled 208 46 99 126 114 118
untkilled 144 19 68 265 w8 113
age Mousehold structure
aged 04 78 87 109 99 84 127
514 174 87 7% 119 11§ Q4
1514 162 85 136 109 104 92
2544 216 107 106 95 91 105
4564 245 108 88 93 103 97
65+ 126 M7 96 88 94 9
new commonwesith born 0.8 70 4985 133 18 80
over 16, married 60.7 106 90 85 99 108
2 ackults, S5+ children 2.1 46 S8 197 150 65
single Non pensicner 7.0 82 298 109 60 O3
5 year migrant 278 94 142 97 112 77
persons/household 313 92 82 111 s
education/empioy ment
students 34 148 183 51 80 62
HNC/degree 56 280 194 16 s 28
mining/manufacturing 58 74 85 92 115 110
services/government 436 131 118 o6 886 88
mar female econ active 443 98 104 102 102 97
male, unemployed a1 36 126, 20" 108 99
male, sick 1.9 41 130 224 93 104
travel
walk 10 work 174 65 103 193 82 18
bus to work 489 2 98 108 1ns 102
car 10 work 237 18 a7 18 88 o
cars/person Q12° 189 106 20 81 ”
*ratio

an area of older terraced housing, mostly unfurnished
privately rented houses many lacking an inside wc.

34 The key characteristics of each area are shown in table
4, expressed as percentages of the average for the city as a
whole. Thus the ratio to the city mean for owner occupied
households in the high status area is 236, meaning that 71
of all households in that area are owner occupiers as the
average in the city as a whole is 30%.

35 The relative size of each social area is shown in table 5.
The second and third are smaller than the others and the
fourth has the largest population, the largest number of
clusters and also the largest number of basic data areas.
Furthermore, the average population size of basic data a

is larger in the fourth area and particularly small in the
second. This implies that the outer council estates contain
large tracts of housing which are socially homogeneous
whereas the rooming house area is more sharply split up
into small areas with different social characteristics.

36 The social areas are most strongly related with the
pattern of housing tenure in the city in two important
respects. Each area as a whole is characterised by a single
type of tenure not only in the composition of its own
housing stock but also in the extent to which it contains
within its boundaries a large proportion of all houses in
category in the city. Thus the high status area contains
over half the city’s owner occupied houses and virtually all
of its newer houses in that category. The rooming house
and older terraced areas split the rest of the private houses
between them, the furnished rented in one and the
unfurnished rented and most of the remaining (mainly
older) owner occupied houses in the other, And the inner
and outer council areas contain between them virtually
all of the city's council housing.

37 Another important feature of the system is that to a
very large extent each social area is comparatively
homogeneous in the make up of its housing stock. That is,
all clusters and basic data areas in a given area are pretty
similar in their housing composition, as is shown in table 1.
No other characteristic is so strongly related with the
system as a whole, since for no other does the amount of
variation retained stay as high as for housing tenure.

| 38 The social areas are comparatively poorly related to t
distribution of social classes in the city in the sense that

Table § Distribution of poputation, tenure and status by social area

=

social areas ity

1 2 3 N 5 total
population 2 9 9 33 27 100
renure
owner occupied 5 8 1 1n 29 100
council temant 3 2 20 69 6 100
private unfurnished 17 14 3 6 60 100
private furnished 17 61 3 5 15 100
SOCIOWCONOMIC Stalus
professonal/mansgerial 55 1" 3 18 14 100
non manual 37 12 - 27 21 100
skitled manual 17 E] 6 38 n 100
semi skilled 10 9 n 37 2 100
urskilled 4 6 24 3% 3 100
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Grand Challenges

 Of what are these new data representative”
* What should be captured (or not) and how?

* \What are the ethical / legal considerations -
privacy / surveillance”

* What new problems can be explored through
imaginative use of data and software?
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Some Speculation...
.

-

 Big Data is not a new phenomenon: disjunetion

between available data and ability proc
 New methodology will emerge

* Great Opportunity: Should b¢
problem to solve not a techno
infrastructure
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Some speculation...
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Government pays Microsoft £5.5m to extend Windows XP Che Telegraph
support Unlimited website access —

The UK government is paying Microsoft £5.5m of taxpayers' money to extend support START NOW )

for the out-of-date Windows XP operating system

£43 tariff
£39.99 upfront
5GB data

Be more dog

Get yours now »
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Support for Windows XP ends on 8 April 2014 Photo: PA
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Some Speculation...
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Some Speculation...
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L.earming

O cod

ALEX SINGLETON

isalecturer in geographic
information science at the
University of Liverpool

IN MY OPINION,
a geography curriculum should
require students to learn how
to code, ensuring that they're
equipped for a changed job
market that’s increasingly
detached from geographic
information systems (GIS) as
they were originally conceived.

The ability to code relates to basic
programming and database skills that
enable students to manipulate large and
small geographic data sets, and to analyse
them in automated and transparent
ways. Although it might seem odd for a
geographer to want to learn programming
languages, we only have to look at
geography curriculums from the 1980s to
realise that these skills used to be taught.

For example, it wouldn't have been
unusual for an undergraduate geographer
to learn how to programme a basic
statistical model (for example, regression)
from base principles in Fortran (a
programming language popular at the
time) as part of a methods course.

But during the 1990s, the popularisation
of graphical user interfaces in software
design enabled many statistical, spatial
analysis and mapping operations to be
wrapped up within visual and menu-driven
interfaces, which were designed to lower
the barriers of entry for users of these
techniques. Gradually, much GIS teaching
has transformed into learning how these

software systems operate, albeit within

a framework of geographic information
science (GISc) concerned with the social
and ethical considerations of building
representations from geographic data
Some Masters degrees in GISc still require
students to code, but few undergraduate
courses do so.

The good news is that it's never been
more exciting to be a geographer. Huge
volumes of spatial data about how the
world looks and functions are being
collected and disseminated. However,
translating such data safely into useful
information is a complex task.

During the past ten years, there has
been an explosion in new platforms
through which geographic data can be
processed and visualised. For example, the
advent of services such as Google Maps
has made it easier for people to create
geographical representations online.

However, both the analysis of large
volumes of data and the use of these new
methods of representation or analysis do
require some level of basic programming
ability. Furthermore, many of these
developments haven't been led by
geographers, and there’s a real danger
that our skill set will be seen as superfluous
to these activities in the future without
some level of intervention.

Indeed, it's a sobering experience to look
through the pages of job advertisements
for GIS-type roles in the UK and
internationally. Whereas these might once
have required knowledge of a particular

software package, they increasingly look
like advertisements for computer scientists,
with expected skills and experience

that wouldn' traditionally be part of an
undergraduate geography curriculum.

Many of the problems that GIS set out
to address can now be addressed with
mainstream software or shared online
services that are, as such, much easier
to use. If | want to determine the most
efficient route between two locations, a
simple website query can give a response
within seconds, accounting for live
traffic-volume data. If | want to view the
distribution of a census attribute over a
given area, there are multiple free services
that offer street-level mapping. Such tasks
used to be far more complex, involving
specialist software and technical skills.

There are now far fewer job
advertisements for GIS technicians than
there were ten years ago. Much traditional
GIS-type analysis is now sufficiently
non-technical that it requires little specialist
skill, or has been automated through
software services, with a subscription
replacing the employment of a technician
The market has moved on

Geographers shouldn't become
computer scientists; however, we need
to reassert our role in the development
and critique of existing and new GIS. For
example, we need to ask questions such as
which type of geographic representation
might be most appropriate for a given
dataset. Today's geographers may be
able to talk in general terms about such
a question, but they need to be able to
provide a more effective answer that
encapsulates the technologies that are
used for display. Understanding what is
and isn't possible in technical terms is as
important as understanding the underlying
cartographic principles. Such insights will
be more available to a geographer who
has learnt how to code.

Within the area of GIS, technological
change has accelerated at an alarming
rate in the past decade and geography
curriculums need to ensure that they
embrace these developments. This
does, however, come with challenges.
Academics must ensure that they are up
to date with market developments and
also that there’s sufficient capacity within
the system to make up-skilling possible.

Prospective geography undergraduates
should also consider how the university
curriculums have adapted to modern
market conditions and whether they offer
the opportunity to learn how to code. G}
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The Course...

* Practicals - For a city anywhere in the
world; utilize those skills
» Introduction to R acquired during this course to
create a data driven profile that

e Data Manipulation in R describes:

e Descriptive statistics . Some aspects of population

e Charts and graphs structure

° Mapp|ng areas and contexts - An attribute that varies over
both space and time

e Visualising point patterns
- The spatial distribution of a

e Mapping flows social outcome
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