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Overview	
  

q  Urbanisa-on	
  is	
  occurring	
  at	
  a	
  rapid	
  rate	
  as	
  ci/es	
  con/nue	
  to	
  exhibit	
  
strong	
  agglomera-on	
  economies.	
  	
  

q  The	
  ‘Smart	
  City’	
  concept	
  has	
  been	
  capturing	
  increasing	
  a5en/on	
  as	
  
‘Big	
  Data’	
  opens	
  opportuni/es	
  to	
  capture	
  and	
  interrogate	
  vast	
  
amounts	
  of	
  new	
  data	
  and	
  open	
  up	
  access	
  to	
  much	
  more	
  exis/ng	
  
data	
  through	
  the	
  implementa/on	
  of	
  ‘Open	
  Data’	
  ini-a-ves.	
  	
  

q  This	
  has	
  the	
  poten/al	
  to	
  opera/onalise	
  innova/ve	
  new	
  approaches	
  
to	
  an	
  integrated	
  urban	
  analysis,	
  such	
  as	
  the	
  ‘New	
  Urban	
  World-­‐
Urban	
  Piazza’	
  framework	
  proposed	
  by	
  Kour-t,	
  et	
  al.	
  (2014).	
  	
  

q  Research	
  infrastructure	
  ini-a-ves	
  such	
  as	
  the	
  Australian	
  Urban	
  
Research	
  Infrastructure	
  Network	
  (AURIN)	
  are	
  facilita/ng	
  
implementa/on	
  of	
  such	
  an	
  integrated	
  approach	
  to	
  urban	
  analysis	
  in	
  
the	
  context	
  of	
  ‘Smart	
  Ci-es’	
  using	
  ‘Big	
  Data’.	
  



The	
  New	
  Urban	
  World	
  –	
  Urban	
  Piazza	
  	
  
framework	
  

(Source:	
  Kour/t,	
  et	
  al.	
  (2014:	
  p.	
  105).	
  



Centre	
  for	
  Applied	
  Spa-al	
  Analysis	
  (CASA	
  2012)	
  
at	
  University	
  College	
  London	
  sees	
  ‘Smart	
  Ci-es’	
  

as	
  being	
  all	
  about...	
  

Ø  	
  	
  	
  	
  “…how	
  computers,	
  data,	
  and	
  analy5cs	
  which	
  consist	
  of	
  models	
  
and	
  predic5ons,	
  are	
  being	
  embedded	
  into	
  ci5es.	
  Ci5es	
  currently	
  
are	
  being	
  extensively	
  wired,	
  thus	
  genera5ng	
  new	
  kinds	
  of	
  control	
  
and	
  new	
  kinds	
  of	
  services,	
  which	
  are	
  producing	
  massive	
  data	
  
streams	
  –	
  ‘big	
  data’.	
  	
  To	
  this	
  end,	
  we	
  need	
  powerful	
  analy5cs	
  to	
  
make	
  sense	
  of	
  this	
  new	
  world	
  and	
  our	
  focus	
  on	
  doing	
  this	
  is	
  
through	
  visualisa5on.”	
  

q  However,	
  the	
  ‘Smart	
  Ci-es’	
  concept	
  is	
  not	
  par/cularly	
  new.	
  
	
  
q Michael	
  Ba5y	
  remids	
  us	
  that	
  he	
  first	
  started	
  wri/ng	
  about	
  

them	
  in	
  the	
  1980s	
  when	
  Singapore	
  was	
  being	
  promoted	
  as	
  
the	
  ‘Intelligent	
  Island’	
  in	
  an	
  era	
  when	
  the	
  focus	
  was	
  on	
  the	
  
idea	
  of	
  the	
  ‘wired	
  city’	
  (see	
  Du5on,	
  et	
  al.	
  1987)	
  using	
  WAN	
  
technology,	
  which	
  was	
  later	
  followed	
  by	
  use	
  of	
  ICTs.	
  	
  



The	
  Evolu-ve	
  User-­‐centric	
  Networks	
  for	
  
Intraurban	
  Accessibility	
  (EUNOIA)	
  web	
  site	
  

refers	
  to	
  ‘Smart	
  Ci-es’	
  as...	
  
	
  Ø  	
  	
  	
  	
  “...	
  a	
  holis5c	
  concept	
  encompassing	
  not	
  only	
  the	
  use	
  of	
  modern	
  

technology	
  (including	
  transport	
  or	
  energy	
  technologies,	
  in	
  addi5on	
  to	
  
ICT),	
  but	
  also	
  the	
  investment	
  in	
  human,	
  social,	
  and	
  environmental	
  
capital,	
  to	
  create	
  sustainable	
  development	
  and	
  high	
  quality	
  of	
  life.”	
  

q  This	
  opens	
  up	
  opportuni/es	
  to	
  make	
  progress	
  in	
  three	
  important	
  
direc/ons:	
  

Ø  automated	
  collec-on	
  of	
  spa-al	
  and	
  temporal	
  movement	
  data	
  to	
  
enhance	
  tradi/onal	
  data	
  sources	
  such	
  as	
  census	
  data;	
  

Ø  develop	
  new	
  theory	
  and	
  beUer	
  models	
  for	
  the	
  quan-ta-ve	
  
assessment	
  of	
  different	
  scenarios	
  andpolicy	
  op-ons;	
  and	
  	
  

Ø  support	
  an	
  increased	
  par-cipa-on	
  of	
  ci-zens	
  to	
  enable	
  collabora/ve,	
  
mul/-­‐stakeholder	
  policy	
  assessment	
  and	
  decision-­‐making.	
  



As	
  with	
  any	
  “buzz	
  term”,	
  the	
  
defini-on	
  varies	
  

q  Boima	
  and	
  Bonfa	
  (2012):	
  
Ø  	
  	
  	
  	
  	
  	
  “…	
  a	
  conceptual	
  framework	
  that	
  enables	
  a	
  city	
  or	
  region,	
  to	
  be	
  interconnected,	
  in	
  an	
  

intelligent	
  way,	
  to	
  address	
  ...[inter	
  alia]	
  ...	
  	
  social,	
  economic,	
  clima5c	
  and	
  pollu5on	
  issues	
  
through	
  the	
  infrastructure	
  in	
  terms	
  of	
  its	
  structure,	
  how	
  it	
  is	
  managed,	
  the	
  rela5onships	
  
between	
  its	
  different	
  components	
  and	
  how	
  companies,	
  organisa5ons	
  and	
  the	
  public	
  
interface	
  with	
  it.	
  	
  Key	
  relevant	
  components	
  in	
  the	
  infrastructure	
  include	
  power,	
  
transporta5on,	
  water,	
  telecommunica5ons,	
  healthcare	
  and	
  big	
  data	
  (space	
  and	
  non)	
  
analy5cs	
  cloud	
  based.	
  	
  It	
  allows	
  more	
  efficient	
  use	
  of	
  resources	
  by	
  bringing	
  together	
  
government,	
  industry,	
  organisa5ons	
  and	
  individuals	
  to	
  pool	
  resources	
  for	
  the	
  common	
  
good.”	
  	
  

q  Violino	
  (2014):	
  
Ø  	
  	
  	
  “…	
  in	
  general,	
  [Smart	
  Ci5es]refers	
  to	
  using	
  informa5on	
  and	
  communica5ons	
  technologies	
  

to	
  deliver	
  sustainable	
  economic	
  development	
  and	
  a	
  higher	
  quality	
  of	
  life,	
  while	
  engaging	
  
ci5zens	
  and	
  effec5vely	
  managing	
  natural	
  resources.”	
  	
  	
  

q  The	
  new	
  urban	
  technologies	
  that	
  are	
  rapidly	
  emerging	
  already	
  produce	
  massive	
  
streams	
  of	
  data	
  in	
  real	
  -me	
  and	
  space	
  that	
  we	
  now	
  refer	
  to	
  as	
  ‘Big	
  Data’.	
  

q  Boima	
  and	
  Bonfa	
  (2012)	
  claim	
  t	
  the	
  ‘Smart	
  Ci/es’	
  concept	
  is	
  	
  
Ø  	
  	
  	
  	
  “...	
  largely	
  a	
  result	
  of	
  the	
  huge	
  gains	
  in	
  compu5ng”,	
  along	
  with	
  that	
  the	
  emergence	
  of	
  

‘Big	
  Data’	
  	
  

Ø  especially	
  	
  through	
  wireless	
  technologies.	
  





Urban	
  Compu-ng	
  

q  Yu	
  Zhen	
  (2013)	
  says	
  that	
  ‘Big	
  Data’	
  “implies	
  rich	
  knowledge	
  
about	
  a	
  city”	
  helping	
  it	
  to	
  tackle	
  	
  major	
  issues	
  when	
  used	
  
correctly.	
  	
  

q  Using	
  it	
  for	
  what	
  he	
  calls	
  ‘urban	
  compu-ng’,	
  he	
  notes	
  that:	
  

Ø  	
  	
  	
  	
  “…	
  Urban	
  compu5ng	
  is	
  a	
  process	
  of	
  acquisi5on,	
  integra5on,	
  
and	
  analysis	
  of	
  big	
  and	
  heterogeneous	
  data	
  generated	
  by	
  a	
  
diversity	
  of	
  sources	
  in	
  urban	
  spaces,	
  such	
  as	
  sensors,	
  devices,	
  
vehicles,	
  building,	
  and	
  human,	
  to	
  tackle	
  the	
  major	
  issues	
  that	
  
ci5es	
  face.	
  Urban	
  compu5ng	
  connects	
  unobtrusive	
  and	
  
ubiquitous	
  sensing	
  technologies,	
  advanced	
  data	
  management	
  
and	
  analy5cs	
  models,	
  and	
  novel	
  visualiza5on	
  methods,	
  to	
  
create	
  win-­‐win-­‐win	
  solu5ons	
  that	
  improve	
  urban	
  environment,	
  
human	
  life	
  quality,	
  and	
  city	
  opera5on	
  systems.”	
  



Hilbert	
  (2013)	
  makes	
  the	
  important	
  
point	
  that...	
  

	
  Ø 	
  	
  	
  	
  “…	
  the	
  crux	
  of	
  the	
  ‘Big	
  Data’	
  paradigm	
  is	
  
actually	
  not	
  the	
  increasingly	
  large	
  amount	
  of	
  data	
  
itself,	
  but	
  its	
  analysis	
  for	
  intelligent	
  decision-­‐
making”.	
  (p.	
  4)	
  

q ‘Big	
  Data	
  Analysis’	
  is	
  a	
  more	
  fi]ng	
  term	
  as:	
  

Ø 	
  	
  	
  	
  “…	
  the	
  key	
  feature	
  of	
  the	
  paradigma5c	
  change	
  is	
  that	
  analy5c	
  
treatment	
  of	
  data	
  is	
  systema5cally	
  placed	
  at	
  the	
  forefront	
  of	
  
intelligent	
  decision-­‐making.	
  The	
  process	
  can	
  be	
  seen	
  as	
  the	
  natural	
  
next	
  step	
  in	
  the	
  evolu5on	
  from	
  the	
  ‘Informa5on	
  Age’	
  and	
  
‘Informa5on	
  Socie5es”	
  to	
  ‘Knowledge	
  Socie5es’:	
  building	
  on	
  the	
  
digital	
  infrastructure	
  that	
  led	
  to	
  vast	
  increases	
  in	
  informa5on,	
  the	
  
current	
  challenge	
  consists	
  in	
  conver5ng	
  this	
  digital	
  informa5on	
  in	
  to	
  
knowledge	
  that	
  informs	
  intelligent	
  decisions.	
  (p.	
  4)	
  



‘Big	
  Data’	
  and	
  computa-onal	
  and	
  	
  
GIS	
  advances	
  

q  Advances	
  in	
  data	
  modelling	
  capabili/es	
  using	
  ‘Big	
  Data’	
  -­‐	
  such	
  as	
  data	
  
mining	
  and	
  large	
  scale	
  simula-on	
  models	
  and	
  agent-­‐based	
  techniques	
  -­‐	
  
have	
  considerable	
  poten/al	
  to	
  enhance	
  urban	
  research.	
  

	
  
q  ‘Smart	
  Ci/es’	
  research	
  using	
  ‘Big	
  Data’	
  is	
  also	
  enhanced	
  through	
  powerful	
  

advances	
  in	
  Geographic	
  Informa-onSystems	
  (GIS)	
  technologies	
  and	
  what	
  
Gilroy	
  (2014)	
  refers	
  to	
  as:	
  

	
  	
  	
  	
  	
  
Ø  	
  	
  	
  	
  	
  “..	
  the	
  availability	
  of	
  consistent	
  and	
  accurate	
  detailed	
  geographic	
  informa5on	
  

[that]	
  is	
  a	
  key	
  enabler	
  for	
  the	
  growth	
  of	
  na5onal	
  economies.”	
  (Gilroy	
  2014)	
  

q  Geospa-al	
  data,	
  and	
  the	
  maps	
  derived	
  from	
  them,	
  are:	
  
	
  

Ø  	
  	
  	
  	
  	
  “...	
  	
  fundamental	
  to	
  effec5veness	
  and	
  produc5vity	
  in	
  sectors	
  including	
  government,	
  
u5li5es,	
  building,	
  construc5on,	
  emergency	
  services,	
  defence,	
  primary	
  industry,	
  mining,	
  
energy,	
  transport	
  and	
  tourism.”	
  (Gilroy	
  2014)	
  

q  Digi-sa-on	
  means	
  geospa-al	
  data	
  can	
  now	
  be	
  ‘intelligent’:	
  

Ø  	
  	
  	
  	
  	
  “...	
  	
  [it	
  can]	
  accurately	
  reflect	
  the	
  world	
  in	
  terms	
  of	
  real	
  world	
  objects	
  and	
  their	
  
inter-­‐rela5onships	
  that	
  can	
  be	
  interpreted	
  by	
  other	
  informa5on	
  systems	
  rather	
  than	
  
through	
  cartographic	
  points,	
  lines	
  and	
  polygons	
  requiring	
  human	
  
interpreta5on.”	
  (Gilroy	
  2014)	
  



The ‘Big Data’ revolution 
Source: Malvey, et al. (2013)	
  



Big	
  business	
  and	
  ci-es	
  are	
  now	
  into	
  	
  
‘Smart	
  Ci-es’	
  and	
  ‘Big	
  Data’	
  

q  Big	
  business	
  is	
  joining	
  the	
  ‘Smart	
  Ci-es’	
  bandwagon	
  -­‐	
  including	
  
interna/onals	
  such	
  as	
  IBM,	
  Siemens,	
  and	
  Cisco	
  -­‐	
  and	
  that	
  
involvement	
  is	
  being	
  driven	
  by	
  ‘Big	
  Data’.	
  

q  IBM	
  sprukes	
  the	
  line	
  that	
  ‘Smart	
  Ci/es’	
  will	
  “drive	
  sustainable	
  
economic	
  growth”	
  as	
  their	
  leaders	
  have	
  the	
  tools	
  to:	
  
Ø  	
  	
  	
  	
  “...	
  analyze	
  data	
  for	
  be\er	
  decisions,	
  an5cipate	
  problems	
  to	
  resolve	
  

them	
  proac5vely	
  and	
  coordinate	
  resources	
  to	
  operate	
  
effec5vely.”	
  (La5more	
  	
  2013)	
  

q  Many	
  city	
  administra-ons	
  are	
  now	
  engaged	
  in	
  ‘Smart	
  City’,	
  ‘Big	
  
Data’,	
  ‘Open	
  Data’	
  ini-a-ves.	
  	
  

q  According	
  to	
  	
  Ferguson	
  (2012),	
  ‘Smart	
  Ci/es’are	
  	
  
Ø  	
  	
  	
  	
  	
  “...	
  popping	
  up	
  around	
  the	
  globe”,	
  	
  

	
  	
  	
  	
  	
  and	
  their	
  development:	
  
Ø  	
  	
  	
  	
  	
  “...	
  involves	
  a	
  wide	
  scope	
  of	
  technology,	
  everything	
  from	
  renewable	
  

energy,	
  green	
  buildings	
  and	
  smart	
  grids	
  to	
  traffic	
  management,	
  urban	
  
security	
  and	
  medical	
  technology.”	
  





European	
  Smart	
  Ci-es	
  



	
  	
  ‘Smart	
  Ci-es’	
  and	
  ‘Big	
  Data’:	
  A	
  unifying	
  vision	
  



Research	
  Infrastructure	
  to	
  Facilitate	
  
‘Smart	
  Ci-es’	
  Research	
  and	
  	
  Analysis	
  

	
  q  There	
  are	
  many	
  ini-a-ves	
  occurring	
  around	
  the	
  world	
  to	
  build	
  the	
  
smart	
  infrastructure	
  to	
  facilitate	
  imntegra/ve	
  urban	
  research	
  using	
  
‘Big	
  Data’	
  in	
  the	
  pursuit	
  of	
  	
  ‘Smart	
  Ci/es’	
  with	
  a	
  common	
  objec/ve	
  
being	
  to	
  provide	
  spa/al	
  decision	
  support	
  systems	
  which	
  is	
  being	
  
enabled	
  through	
  advances	
  in	
  e-­‐researchinfrastructure	
  approaches.	
  

q  Examples	
  include:	
  

Ø  The	
  Center	
  for	
  Urban	
  Science	
  and	
  Progress	
  (CUSP)	
  at	
  the	
  New	
  York	
  
University	
  and	
  NYU-­‐Poly.	
  

Ø  The	
  MIT	
  SENSEable	
  City	
  Laboratory.	
  
Ø  The	
  Evolu/ve	
  User-­‐centric	
  Networks	
  for	
  Intraurban	
  Accessibility	
  

(EUNOIA).	
  
Ø  Infrastructure	
  for	
  Spa/al	
  Informa/on	
  in	
  the	
  European	
  Community	
  

(INSPIRE).	
  
Ø  Urban	
  Big	
  Data	
  Centre	
  (UBDC),	
  University	
  of	
  Glasgow.	
  
Ø  The	
  Australian	
  Urban	
  Research	
  Infrastructure	
  Network	
  (AURIN).	
  



The	
  Australian	
  Urban	
  Research	
  

Infrastructure	
  Network	
  (AURIN)	
  Project	
  
	
  q  AURIN	
  (www.aurin.org.au)	
  is	
  a	
  A$24	
  million	
  project	
  funded	
  by	
  the	
  

Australian	
  Government	
  which	
  was	
  ini/ated	
  in	
  2010	
  and	
  con/nues	
  in	
  
the	
  current	
  funding	
  phase	
  through	
  to	
  30	
  June	
  2015.	
  	
  

Ø  It	
  is	
  led	
  by	
  The	
  University	
  of	
  Melbourne.	
  	
  

q  AURIN’s	
  objec-ve	
  is	
  to	
  establish	
  facili/es	
  that	
  will:	
  	
  
Ø  facilitate	
  urban	
  and	
  built	
  environment	
  research	
  and	
  enhance	
  urban	
  resource	
  use	
  

and	
  management	
  	
  

	
  	
  	
  	
  	
  	
  	
  by:	
  	
  
Ø  providing	
  a	
  state-­‐of-­‐the-­‐art	
  e-­‐research	
  ifractructure	
  that	
  offers	
  seamless	
  and	
  

secure	
  access	
  to	
  data	
  from	
  diverse	
  sources	
  and	
  the	
  on-­‐line	
  capability	
  to	
  
integrate	
  data	
  and	
  interrogate	
  data	
  using	
  open	
  source	
  sta/a/cal	
  and	
  spa/al	
  
analysis	
  and	
  modelling	
  and	
  visualisa/on	
  tools	
  	
  (including	
  scenario	
  modelling	
  
tools	
  )	
  	
  

to:	
  
Ø  support	
  mul/ple	
  research	
  ac-vi-es	
  and	
  policy	
  analysis	
  
Ø  that	
  will:	
  

§  enhance	
  understanding	
  of	
  key	
  issues	
  across	
  the	
  urban	
  components	
  of	
  Australia’s	
  
se5lement	
  system.	
  

v  More	
  than	
  75	
  ins-tu-ons	
  are	
  involved	
  in	
  the	
  AURIN	
  network.	
  





e-­‐Research	
  (or	
  e-­‐Science)	
  has	
  much	
  to	
  
offer	
  urban	
  research	
  through….	
  

q  Soiware	
  solu/ons	
  addressing	
  the	
  heterogeneity	
  of	
  
distributed	
  data	
  sets	
  and	
  associated	
  metadata	
  .	
  

q  It:	
  
Ø  facilitates	
  data	
  discovery	
  
Ø  supports	
  finer-­‐grained	
  access	
  control	
  and	
  single	
  sign-­‐on	
  

reflec/ng	
  the	
  autonomy	
  of	
  the	
  data	
  providers	
  involved	
  
Ø  enables	
  inter-­‐operability	
  across	
  data	
  in	
  a	
  coordinated	
  manner	
  
Ø  supports	
  accoun-ng	
  and	
  audi-ng	
  informa/on	
  on	
  access	
  to	
  and	
  

usage	
  of	
  the	
  facility.	
  	
  

q  It	
  provides	
  defini-on	
  and	
  enactment	
  of	
  workflows	
  that	
  allow	
  
researchers	
  to	
  share	
  and	
  repeat	
  the	
  way	
  in	
  which	
  they	
  access	
  
and	
  use	
  a	
  wide	
  variety	
  of	
  data	
  sets	
  and	
  associated	
  tools.	
  	
  



The	
  Challenge	
  

q  Australia,	
  as	
  indeed	
  is	
  the	
  case	
  with	
  many	
  other	
  countries,	
  faces	
  
numerous	
  challenges	
  in	
  the	
  growth	
  and	
  planning	
  of	
  its	
  ci-es.	
  

	
  
q  There	
  is	
  surprisingly	
  liUle	
  integrated	
  infrastructure	
  that	
  allows	
  for	
  

the	
  complex	
  informa/on	
  that	
  might	
  inform	
  policies	
  and	
  research	
  
agendas	
  more	
  generally	
  to	
  be	
  accessed	
  and	
  processed	
  for	
  informed	
  
decision	
  making	
  based	
  upon	
  qualita/ve	
  data.	
  

	
  
q  Researchers	
  have	
  been	
  lei	
  with	
  having	
  to	
  tap	
  into	
  swathes	
  of	
  

distributed	
  data	
  sets	
  from	
  mul/ple	
  organiza/ons.	
  

q  S-mson	
  (2011):	
  

Ø  	
  	
  	
  	
  “…	
  It	
  is	
  fair	
  to	
  say	
  that,	
  5ll	
  now,	
  ad	
  hoc	
  data	
  access	
  and	
  management	
  
solu5ons	
  have	
  been	
  the	
  primary	
  way	
  in	
  which	
  urban	
  and	
  built	
  
environment	
  research	
  has	
  been	
  undertaken.	
  Organiza5ons	
  have	
  
created	
  silos	
  of	
  data	
  with	
  their	
  own	
  heterogeneous	
  access	
  demands	
  
and	
  data	
  models	
  that	
  prohibit	
  or	
  severely	
  restrict	
  researcher	
  access	
  
and	
  use	
  by	
  the	
  wider	
  community.”	
  (p.	
  5)	
  

q  The	
  objec-ve	
  of	
  the	
  AURIN	
  project	
  is	
  to	
  overcome	
  these	
  
deficiencies.	
  
	
  



AURIN core e-Infrastructure 

q Single sign-on, Portal-based. 

q Merit-based access. 

q Security-based – space for collaboration, secure data 
playgrounds. 

 
 
q Supports both domain-specific and multi-

disciplinary research: 
Ø Assists with wicked policy problems; eg. Ageing 

population, city resilience. 

	
  
	
  
	
  

 



The AURIN e-Research 
Infrastructure facilitates access to 

and interrogation of spatialized 
data 

Many	
  Categories	
  of	
  	
  
Data	
  may	
  be	
  Accessed	
  
and	
  	
  Integrated	
  Through	
  

the	
  AURIN	
  
	
  e-­‐Research	
  
Infrastructure	
  

Area-­‐based	
  
(choropleth)	
  	
  

Point-­‐based	
  

Line	
  /	
  Network	
  

Flows	
  
(matrices)	
  

Remotely	
  
Sensed	
  

Australian	
  
Standard	
  

Geographical	
  
Classifica-on	
  

Raster	
  

Vector	
  

Cadastre	
  

Polygon	
   Derived	
  
from	
  

Non-­‐Spa-al	
  
Data	
  

Survey-­‐based	
  

Administra-ve	
  

	
  
Unit	
  Record	
  

Data	
  
	
  

Other	
  

Real	
  Time	
  
Data	
  

Sensors	
  
Smart	
  
Cards	
  

Crowd	
  
Sourced	
  

The	
  AURIN	
  e-­‐Research	
  Infrastructure	
  facilitates	
  access	
  
to	
  Spa-alized	
  Data	
  	
  

Including	
  
Surfaces	
  

Dimensional	
  
Representa-on	
  

of	
  Data	
  

3D	
  Data	
  
Volumetric	
  

2D	
  Data	
  

Securi-sed	
  
Integra-on	
  	
  of	
  
Spa-al	
  &	
  Non-­‐
Spa-al	
  Data	
  

	
  
Spa-alized	
  Data	
  

•  Cross-­‐sec-onal	
  
•  Dynamic	
  



Innova-on	
  
by	
  AURIN	
  

Data	
  
Integra-on	
  /	
  
Linked	
  Data	
  
Capabili-es	
  

e-­‐Research	
  Tools	
  
&	
  Urban	
  Models	
  

Merit-­‐based	
  &	
  
Securi-sed	
  Access	
  

Protocols	
  

Data	
  Providers	
  
(Data	
  Access	
  
Agreements)	
  

•  Public	
  agencies	
  
•  Industry	
  
•  Researchers	
  

Seman-c	
  Web	
  

e-­‐Research	
  Tool	
  
Providers	
  	
  

Data	
  integra-on,	
  
Interroga-on	
  &	
  
Visualisa-on	
  	
  
Func-onality	
  

Links	
  
	
  
	
  
	
  

Web-­‐
services	
  

	
  
	
  

Data	
  
Feeds	
  	
  Interna-onal	
  

Portals	
  

Data	
  
Supply	
  

AURIN	
  Data	
  Hubs	
  
•  Na-onal	
  
•  State/City/Regional	
  

	
  
User	
  Access	
  to	
  an	
  	
  	
  
AURIN	
  Portal	
  

•  Open	
  
•  Restricted	
  	
  merit-­‐based,	
  

securi-sed	
  

AURIN	
  	
  
e-­‐Infrastructure	
  
Informa-on	
  
Services	
  

Capabili-es	
  

AURIN	
  END-­‐USER	
  
COMMUNITIES	
  

•  Researchers	
  
•  Policy	
  Analysis	
  
•  Prac--oners/Industry	
  
•  Ci-zen	
  Science	
  
•  Other	
  

Accessing	
  the	
  Features	
  of	
  the	
  AURIN	
  	
  
e-­‐Research	
  Infrastructure	
  

AURIN	
  
Portals	
  

Outputs	
  from	
  
Data	
  

Interroga-on	
  



AURIN	
  Lenses	
  



q  Interroga-on	
  of	
  inter-­‐regional	
  
migra-on	
  flows	
  matrices	
  	
  	
  

q Na-onally	
  consistent	
  small	
  area	
  
popula-on	
  projec-ons	
  	
  	
  

q OECD	
  Benchmarked	
  Social	
  and	
  
Economic	
  Indicators	
  	
  	
  

q NATSEM	
  Small	
  area	
  social	
  indicators	
  
for	
  the	
  indigenous	
  popula-on	
  and	
  
Small	
  area	
  wellbeing	
  /quality	
  of	
  life.	
  	
  	
  

q Risk	
  and	
  Vulnerability	
  (VAMPIRE)	
  	
  



q Func-onal	
  Economic	
  Regions	
  
q Economic	
  spa-al	
  sta-s-cs	
  and	
  

Regional	
  impact	
  analysis	
  	
  
q  Input-­‐Output	
  Tables	
  for	
  Australia,	
  	
  	
  	
  
q Assessing	
  Risk	
  with	
  spa-al	
  Indexes	
  

of	
  Economic	
  Prosperity	
  and	
  
Employment	
  Vulnerability	
  (API/
AVI).	
  	
  	
  	
  

q Na-onal	
  Industry	
  Data	
  project	
  	
  	
  	
  
q Provision	
  of	
  infrastructure	
  and	
  data	
  

integra-on	
  for	
  Func-onal	
  Economic	
  
Regions	
  2011	
  	
  	
  

q Economic	
  Spa-al	
  Sta-s-cs	
  addi-on	
  
of	
  Concordance	
  Table	
  	
  



q Na-onal	
  data	
  set	
  and	
  infrastructure	
  
provision	
  (NDIP)	
  	
  

q Walkability	
  	
  	
  
q VicHealth	
  Data	
  Provision	
  
q Development	
  and	
  trial	
  of	
  an	
  

automated	
  open-­‐source	
  



q Provision	
  of	
  residen-al	
  property	
  
data	
  (TAD/2)	
  

q Housing	
  microsimula-on	
  e-­‐
Research	
  tool	
  	
  	
  

q Report	
  on	
  the	
  state	
  of	
  play	
  of	
  
housing	
  related	
  data	
  and	
  
eResearch	
  tools	
  in	
  Australia	
  
(Scoping	
  Study)	
  



q Nego-a-on	
  and	
  development	
  of	
  
consistent	
  protocols	
  regarding	
  
access	
  and	
  use	
  of	
  energy	
  and	
  water	
  
data	
  for	
  research	
  and	
  policy	
  
analysis.	
  



	
  
q  A	
  model-­‐free	
  and	
  mul--­‐modal	
  

transport	
  network	
  coding	
  for	
  
Australia	
  	
  	
  

q  Transport	
  network	
  performance	
  
(SCATS	
  &	
  micro-­‐simula-on	
  centric)	
  	
  	
  

q  Household	
  Travel	
  Survey	
  
Harmonisa-on	
  	
  	
  

q  Harmonizing	
  motor	
  vehicle	
  data	
  
and	
  environmental	
  efficiency	
  for	
  
Australian	
  ci-es	
  



q  Integrated	
  infrastructure	
  design	
  for	
  
Australia’s	
  ci-es	
  	
  	
  

q  Socio-­‐spa-al	
  Sta-s-cal	
  Analysis,	
  
Modeling	
  and	
  Visualisa-on	
  What	
  If?	
  GIS	
  
Planning	
  Support	
  tool	
  	
  	
  

q  ENVISION	
  
q  ENVISION	
  Scenario	
  Planning	
  Tool	
  

	
  	
  



q AURIN	
  Datahubs	
  are	
  both	
  a	
  technical	
  solu/on	
  
and	
  community	
  of	
  users/providers	
  

q Allow	
  users	
  to	
  search	
  for	
  a	
  variety	
  of	
  data.	
  
q Allow	
  users	
  to	
  access	
  and	
  use	
  this	
  data.	
  
q Provides	
  data	
  in	
  a	
  discrete	
  set	
  of	
  formats.	
  
q Allows	
  users/data	
  custodians	
  to	
  contribute	
  
data	
  to	
  the	
  hub.	
  

q Allows	
  for	
  programma-c	
  access	
  to	
  data.	
  
q Provides	
  informa/on	
  about	
  the	
  data	
  
(Metadata)	
  

	
  

AURIN	
  Data	
  Hub	
  Concept	
  







Over	
  1,800	
  	
  datasets	
  



100+	
  Analysis	
  tools	
  @Beta	
  6	
  



Open	
  Source	
  e-­‐Research	
  Tools	
  to	
  
facilitate	
  data	
  interroga-on	
  

q  Sta-s-cal	
  analysis	
  and	
  
modelling	
  tools,	
  including:	
  
Ø correla/on	
  and	
  regression	
  
Ø factor	
  analysis	
  
Ø mul/ple	
  discriminant	
  
analysis	
  

Ø cluster	
  analysis	
  
Ø shii-­‐share	
  analysis.	
  

q  Spa-al	
  econometrics	
  tools	
  
that	
  incorporate	
  correc/ons	
  
to	
  deal	
  with	
  spa/al	
  
autocorrela/on	
  associated	
  
with	
  the	
  modifiable	
  area	
  unit	
  
problem	
  (MAUP).	
  

q Network	
  analysis	
  tools.	
  

q  Simula-on	
  modelling	
  which	
  integrates	
  
na/onal	
  sample	
  survey	
  data	
  sets	
  with	
  
spa/al	
  data	
  sets	
  from	
  the	
  census	
  to	
  
generate	
  small	
  area	
  synthe/c	
  es/mates	
  
of	
  survey	
  data	
  variables.	
  

q  3D-­‐volumetric	
  modelling.	
  

q  Map	
  and	
  graphic	
  visualisa-on,	
  
incorpora/ng	
  a	
  range	
  of	
  classifica/on	
  
rou/nes,	
  including	
  the	
  Loca/on	
  
Quo/ent.	
  

q  Spa-al	
  analysis	
  and	
  modelling,	
  
including	
  land	
  use	
  and	
  urban	
  growth	
  
simula/on	
  models	
  -­‐	
  	
  such	
  as	
  the	
  What-­‐
if?	
  Model	
  -­‐	
  and	
  a	
  Walkability	
  tool.	
  

q  The	
  genera-on	
  of	
  reports.	
  



  

What	
  will	
  be	
  now	
  demonstrated	
  

q  I	
  will	
  present	
  some	
  of	
  the	
  applica-ons	
  that	
  can	
  be	
  undertaken	
  using	
  
the	
  AURIN	
  e-­‐infrastructure	
  capabili-es	
  –	
  The	
  Workbench	
  

	
  	
  
q  That	
  includes:	
  

Ø  	
   harves/ng	
   spa/al	
   data	
   and	
   conduc/ng	
   sta/s/cal	
   analysis	
   and	
  
modelling;	
  	
  

Ø  applying	
   customised	
   tools	
   open	
   source	
   developed	
   such	
   as	
   a	
  
Walkability	
  tool	
  and	
  a	
  Planning	
  What	
  If?	
  Tool;	
  and	
  	
  

	
  	
  
	
  	
  

 



Mul-ple	
  view	
  visualiza-on	
  capability	
  enables	
  analysts	
  to	
  
automa-cally	
  link	
  tabular	
  and	
  map	
  data	
  to	
  support	
  visual	
  

data	
  mining	
  of	
  big	
  datasets	
  across	
  a	
  city	
  
	
  



Sta-s-cal	
  tools	
  and	
  suppor-ng	
  char-ng	
  and	
  
mapping	
  visualisa-ons	
  available	
  via	
  the	
  

AURIN	
  portal	
  
	
  



APM	
  Property	
  Data	
  –	
  Aggregated	
  
(Median	
  Price	
  vs.	
  Median	
  Income)	
  



APM	
  Property	
  Data	
  	
  
–	
  Unit	
  Records	
  



	
  
AURIN	
  Agent	
  

based	
  Walkability	
  
tool:	
  
	
  

Calcula-ng	
  walkability	
  
from	
  Transport	
  

Oriented	
  Developments	
  
and	
  enabling	
  

communi-es	
  and	
  
planners	
  to	
  redesign	
  the	
  

city	
  to	
  op-mize	
  
walkability	
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Walkability	
  



Industry	
  Clustering	
  Analysis:	
  
Wholesale	
  vs	
  Retail	
  in	
  North-­‐East	
  Melbourne	
  



Planning Decision Support 
Systems Tools 

q What	
  if?	
  	
  

q Envision	
  

q Envision	
  Scenario	
  Planner	
  	
  (ESP)	
  

q MapTables	
  
 



What-­‐IF?	
  Tool	
  applied	
  to	
  Perth	
  

q Perth	
  –	
  Australia’s	
  4th	
  largest	
  
city.	
  

q Es/mated	
  popula/on	
  1.65	
  m.	
  

q Projected	
  popula/on	
  –	
  	
  
Ø 2.2m	
  (2031)	
  
Ø 3.5m	
  (2050).	
  

q  	
  Significant	
  environmental	
  
assets	
  surround	
  the	
  city.	
  

q Growth	
  corridor	
  –	
  North	
  
West	
  region.	
  



What if? Suitability Analysis 



What if? Suitability Analysis 



What if? Allocation Results – 
for 2016 



What if? Allocation Results –  
for 2031 



Envision	
  planning	
  support	
  system	
  







ESP	
  Precinct	
  Planning	
  tool	
  

!

!













Interac-ve	
  MapTable	
  



MapTables to support group 
decision-making 



Can	
  big	
  data	
  fix	
  Australia’s	
  traffic	
  
clogged	
  ci-es?	
  

PUBLISHED:	
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  04:49:23	
  -­‐	
  Australian	
  Financial	
  Review	
  



Benefits for AURIN to end-
users 

q  Savings	
  in	
  -me	
  and	
  money	
  by	
  removing	
  barriers	
  to	
  data	
  
access.	
  	
  

	
  
q  Access	
  via	
  AURIN	
  Portal	
  to:	
  

Ø wide	
  range	
  of	
  data	
  types	
  	
  
Ø at	
  various	
  levels	
  of	
  spa-al	
  scale	
  	
  
Ø from	
  mul-ple	
  data	
  providers.	
  

	
  
q  Connec/ons	
  and	
  exposure	
  to	
  relevant	
  but	
  previously	
  

‘locked-­‐up’	
  datasets.	
  

q  Support	
  to	
  help	
  u/lise	
  open-­‐source	
  e-­‐research	
  research	
  
tools	
  to	
  interrogate,	
  visualise	
  and	
  analyse	
  data.	
  

	
  
q  Ability	
  to	
  download	
  data	
  where	
  permi5ed	
  by	
  the	
  data	
  

custodian.	
  	
  
	
  
 



Future work 

q  Move	
  beyond	
  a	
  data	
  portal	
  –	
  the	
  seman/c	
  web.	
  
	
  
q  Develop	
  and	
  urban	
  data	
  dic/onary	
  	
  -­‐	
  driven	
  by	
  urban	
  

data	
  ontologies.	
  

q  Increase	
  focus	
  on	
  data	
  standards	
  (ISO37120)	
  	
  
harmonisa/on	
  of	
  data	
  sets	
  across	
  jurisdic/ons.	
  

q  Implementa/on	
  of	
  3D	
  data	
  structure	
  and	
  querying	
  
ability.	
  

 



Conclusions	
  (1)	
  

q  BeUencourt	
  (2013):	
  
	
  	
  	
  	
  	
  

Ø  	
  	
  	
  	
  “...	
  The	
  rise	
  of	
  informa5on	
  and	
  communica5on	
  technologies	
  
(ICT)	
  and	
  the	
  spread	
  of	
  urbaniza5on	
  arguable	
  the	
  two	
  most	
  
important	
  global	
  trends	
  at	
  play	
  across	
  the	
  world	
  today.	
  	
  

	
  	
  	
  	
  
Ø  Both	
  are	
  unprecedented	
  in	
  their	
  scope	
  and	
  magnitude	
  in	
  history,	
  

and	
  both	
  will	
  likely	
  change	
  the	
  way	
  we	
  live	
  irreversibly.	
  	
  

Ø  	
  	
  	
  	
  If	
  current	
  trends	
  con5nue,	
  we	
  may	
  reasonably	
  expect	
  that	
  the	
  
vast	
  majority	
  of	
  people	
  everywhere	
  in	
  the	
  world	
  will	
  live	
  in	
  urban	
  
environments	
  within	
  just	
  a	
  few	
  decades	
  and	
  that	
  informa5on	
  
technologies	
  will	
  be	
  part	
  of	
  their	
  daily	
  lives,	
  embedded	
  in	
  their	
  
dwellings,	
  communica5ons,	
  transporta5on	
  and	
  other	
  urban	
  
services.”	
  (p.	
  2)	
  



Conclusions	
  (2)	
  

q Anderson	
  (2013)	
  argues	
  that	
  with	
  new	
  
modelling	
  approaches	
  taking	
  advantage	
  
of	
  the	
  “miracle	
  of	
  big	
  data”	
  to	
  
understand	
  and	
  predict	
  system	
  
response	
  using	
  modern	
  electronics	
  we	
  
can	
  “bypass	
  complexi5es	
  in	
  systems	
  at	
  
longer	
  temporal	
  at	
  larger	
  spa5al	
  scales”	
  
to	
  solve	
  difficult	
  and	
  important	
  
problems	
  withoutrecourse	
  to	
  theory.	
  



Conclusions	
  (3)	
  

q In	
  his	
  book	
  providing	
  an	
  overview	
  of	
  the	
  
historical	
  forces	
  that	
  have	
  shaped	
  the	
  
planning	
  and	
  design	
  of	
  ci/es	
  and	
  informa/on	
  
technologies	
  since	
  the	
  industrial	
  revolu/on	
  
to	
  the	
  current	
  ICT	
  age	
  and	
  the	
  spread	
  of	
  
ubiquitous	
  compu/ng,	
  Townsend	
  (2013)	
  
says	
  that:	
  

	
  
Ø 	
  	
  	
  	
  “...	
  never	
  before	
  has	
  humanity	
  faced	
  such	
  enormous	
  
global	
  challenges	
  ...	
  nor	
  has	
  it	
  amassed	
  such	
  a	
  massive	
  
technological	
  and	
  organiza5onal	
  toolkit	
  to	
  tackle	
  
them.”	
  



Conclusions	
  (4)	
  

q With	
  ‘Big	
  Data’,	
  ‘Open	
  Data’,	
  and	
  ‘Big	
  Data	
  
Analysis’	
  we	
  	
  are	
  now	
  star/ng	
  to	
  have	
  the	
  
where-­‐with-­‐all	
  to	
  make	
  substan/al	
  
progress	
  in	
  opera/onalising	
  the	
  ‘New	
  
Urban	
  World	
  -­‐	
  Urban	
  Piazza’	
  framework	
  
proposed	
  by	
  Kour-t,	
  et	
  al.	
  (2013)	
  and	
  to	
  
undertake	
  the	
  integra-ve	
  urban	
  research	
  
that	
  is	
  essen/al	
  for	
  not	
  only	
  genera/ng	
  
“accurate	
  and	
  consistent	
  defini5ons	
  and	
  
terminology”	
  but	
  also	
  for	
  producing	
  
“quan5ta5ve	
  benchmarks”	
  (p.	
  117).	
  	
  

	
  



The	
  New	
  Urban	
  World	
  –	
  Urban	
  Piazza	
  	
  
framework	
  

(Source:	
  Kour/t,	
  et	
  al.	
  (2014:	
  p.	
  105).	
  



q We	
  can	
  now	
  develop	
  the:	
  
	
  

Ø  	
  	
  	
  	
  “...	
  benchmarks,	
  scorecards,	
  or	
  report	
  cards	
  that	
  capture	
  the	
  
imagined	
  elements	
  of	
  the	
  urban	
  piazza	
  on	
  a	
  regular	
  basis	
  and	
  allow	
  
for	
  comparisons	
  across	
  5me	
  periods	
  and	
  areas.	
  This	
  urban	
  
monitoring,	
  like	
  tes5ng	
  out	
  our	
  sta5s5cal	
  defini5ons,	
  is	
  both	
  basic	
  
and	
  fundanmental	
  ....	
  [and]	
  ...	
  un5l	
  	
  ini5al	
  benchmarks	
  have	
  been	
  
calculated,	
  it	
  is	
  difficult	
  to	
  know	
  where	
  we	
  stand	
  on	
  many	
  
issues.”	
  (p.	
  117)	
  

q This	
  poten/ally	
  enables	
  a:	
  
Ø  	
  	
  	
  	
  	
  “...	
  systems	
  approcah	
  in	
  urban	
  research”	
  (p.	
  117),	
  to	
  “connect	
  

modern	
  technology	
  with	
  life	
  styles	
  and	
  urban	
  architecture”	
  (p.	
  117)	
  
with	
  an	
  emphasis	
  on	
  the	
  “human	
  factor”	
  (p.	
  117)	
  through	
  an	
  
ac/vity-­‐oriented	
  approach.	
  	
  



Smart	
  City	
  Indicators	
  



Conclusions	
  (5)	
  

q Research	
  infrastructure	
  facili/es	
  that	
  are	
  star/ng	
  to	
  
be	
  developed	
  around	
  the	
  world	
  through	
  projects	
  
such	
  as	
  AURIN	
  in	
  Australia	
  and	
  UBDC	
  in	
  the	
  UK	
  are	
  
important	
  ini/a/ves.	
  

q They	
  are:	
  
Ø harnessing	
  ‘Big	
  Data’	
  	
  
Ø providing	
  e-­‐research	
  technologies	
  as	
  ‘Big	
  Data	
  
Analysis’.	
  	
  

q They	
  have	
  the	
  poten/al	
  to	
  enable	
  an	
  integrated	
  
approach	
  to	
  urban	
  research	
  to	
  materialise	
  in	
  the	
  
context	
  of	
  a	
  constantly	
  changing,	
  increasingly	
  
uncertain	
  and	
  complex	
  ‘New	
  Urban	
  World’.	
  	
  



Conclusions	
  (6)	
  

q  However,	
  despite	
  the	
  ini/a/ves	
  that	
  are	
  occurring	
  in	
  ‘Big	
  Data’	
  and	
  
research	
  infrastructure	
  ini/a/ves	
  such	
  as	
  AURIN,	
  progress	
  towards	
  
implemen/ng	
  government	
  ‘Open	
  Data’	
  policies	
  remains	
  less	
  fast	
  
than	
  desirable.	
  	
  

q  This	
  is	
  demonstrated	
  in	
  the	
  study	
  of	
  23	
  countries	
  by	
  Capgemini	
  
Consul-ng	
  (2013)	
  referred	
  to	
  earlier	
  which	
  divided	
  countries	
  into	
  
three	
  categories	
  in	
  opening	
  their	
  data	
  –	
  	
  
Ø  beginners	
  
Ø  followers	
  
Ø  trend	
  se5ers.	
  	
  

q  It	
  was	
  found	
  that	
  only	
  just	
  over	
  one-­‐fiih	
  shared	
  data	
  that	
  had	
  
significant	
  breadth	
  and	
  was	
  granular	
  at	
  the	
  same	
  /me.	
  	
  

q  Over	
  60%	
  of	
  the	
  countries	
  analyzed	
  lacked	
  enhanced	
  search	
  
capabili/es.	
  



Conclusions	
  (7)	
  

q Acording	
  to	
  Gilbert	
  (2014),	
  governments	
  will:	
  

Ø 	
  	
  	
  	
  “…	
  need	
  to	
  aggressively	
  embrace	
  open	
  data	
  
standards,	
  cloud	
  compu5ng	
  plaiorms	
  and	
  big	
  data	
  
analysis	
  techniques	
  for	
  the	
  management	
  of	
  geospa5al	
  
data.”	
  	
  

q Perhaps	
  the	
  ‘Open	
  Data’	
  trend	
  will	
  be	
  supurred	
  on	
  
by	
  the	
  new	
  business	
  opportuni/es	
  that	
  have	
  been	
  
developing	
  out	
  of	
  governments	
  publicising	
  their	
  
open	
  data,	
  as	
  seen	
  in	
  “the	
  rise	
  of	
  data	
  marketplaces	
  
or	
  data	
  supermarkets.”	
  (Rijmenan	
  2014)	
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Conclusions	
  (8)	
  

q  There	
  are	
  some	
  significant	
  issues	
  regarding	
  aspects	
  of	
  ‘Big	
  Data’	
  and	
  
‘Smart	
  Ci-es’	
  concerning:	
  

Ø  data	
  representa/veness	
  and	
  inclusion;	
  
Ø  trust	
  and	
  privacy;	
  	
  
Ø  State	
  and	
  corporate	
  control	
  and	
  manipula/on;	
  and	
  
Ø  the	
  blind	
  trust	
  in	
  imperfect	
  algorithms.	
  	
  

q  Serras,	
  et	
  al.	
  	
  (2014)	
  warn	
  that	
  :	
  
	
  	
  	
  	
  

Ø  	
  	
  	
  	
  “...	
  While	
  the	
  poten5al	
  of	
  the	
  [big]	
  data	
  is	
  huge,	
  it	
  also	
  comes	
  with	
  
many	
  hurdles.	
  We	
  have	
  more	
  data,	
  but	
  ojen	
  with	
  lower	
  explanatory	
  
power	
  about	
  the	
  underlying	
  decisions	
  and	
  behaviours	
  of	
  city	
  users.”	
  

q  Kitchen	
  (2013)	
  argues	
  for	
  ci/zens’	
  rights	
  to	
  privacy	
  in	
  the	
  face	
  of	
  unrelen/ng	
  
data	
  and	
  image	
  surveillance.	
  In	
  the	
  end	
  it	
  all	
  depends	
  on	
  what	
  Aikat	
  (2013)	
  
refers	
  to	
  as:	
  	
  

Ø  	
  	
  	
  	
  	
  “…	
  a	
  commitment	
  to	
  ethical	
  values	
  and	
  best	
  prac@ces	
  sustains	
  big	
  
data	
  mining.”	
  (p.	
  107)	
  



Conclusions	
  (9)	
  

q  Aikat	
  (2013)	
  	
  says:	
  

Ø  	
  	
  	
  	
  	
  “…	
  From	
  a	
  socio-­‐economic	
  development	
  perspec5ve,	
  people	
  
in	
  all	
  modern	
  socie5es	
  are	
  surrounded	
  by	
  big	
  data	
  surveillance	
  
with	
  me5culously-­‐designed	
  computer	
  algorithms	
  that	
  sij	
  
through	
  big	
  data	
  to	
  reveal	
  important	
  insights	
  about	
  people,	
  
products	
  and	
  perspec5ves.	
  Ethical	
  big	
  data	
  mining	
  has	
  the	
  
unique	
  poten5al	
  to	
  measure	
  and	
  monitor	
  trends	
  that	
  are	
  cri5cal	
  
for	
  socio-­‐economic	
  development.”	
  

	
  
q  But	
  BaUy	
  (2012)	
  provides	
  us	
  with	
  a	
  -mely	
  cau-on	
  saying:	
  
	
  

Ø  	
  	
  	
  	
  	
  “...	
  Smart	
  ci5es	
  and	
  big	
  data	
  may	
  be	
  the	
  hot	
  topics	
  of	
  today,	
  
but	
  the	
  implica5ons	
  of	
  new	
  theories	
  and	
  models	
  relevant	
  to	
  our	
  
understanding,	
  how	
  we	
  might	
  use	
  our	
  strategic	
  models	
  and	
  
intelligence	
  to	
  plan	
  the	
  city,	
  building	
  on	
  this	
  new	
  understanding	
  
these	
  are	
  all	
  crucial	
  ques5ons	
  to	
  be	
  explored.”	
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