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Urban	
  areas	
  are	
  key	
  drivers	
  of	
  global	
  	
  
GHG	
  emissions,	
  energy	
  use	
  and	
  produc@vity	
  

80% GDP 70% GHG 70% Energy 



Urbaniza@on	
  is	
  a	
  process	
  of	
  simultaneous	
  
change	
  across	
  mul@ple	
  dimensions	
  

Economic	
  	
  
Transi9on	
  

Land	
  Use	
  
Change	
  

Infrastructure	
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  the	
  Built	
  
Environment	
  

Demographic	
  
Transi9on	
  

Society,	
  	
  
Norms	
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Interac9ons	
  

Governance	
  
and	
  

Ins9tu9ons	
  



Dominant	
  perspec@ve	
  on	
  the	
  
impacts	
  of	
  ci@es	
  and	
  urbaniza@on	
  

hKp://www.yale.edu/yup/pdf/081979_front_1.pdf	
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Loveland	
  et	
  al.,	
  2000	
  

Global	
  land	
  cover	
  mapping	
  with	
  
AVHRR	
  



Urban	
  land	
  cover	
  mapping	
  with	
  
MODIS	
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Friedl	
  et	
  al.,	
  2010	
  



Global	
  urban	
  mapping	
  with	
  DMSP	
  

Small	
  et	
  al.,	
  2005	
  



Urban	
  mapping	
  with	
  DMSP	
  +	
  SPOT-­‐VGT	
  

Pandey	
  et	
  al.,	
  2013	
  





Planetary	
  urbaniza@on	
  requires	
  rethinking	
  	
  
urban	
  impacts	
  and	
  sustainability	
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(Elmqvist	
  et	
  al.	
  2013)	
  



We	
  need	
  to	
  understand	
  urban	
  structure,	
  
func@on,	
  ac@vity,	
  flows,	
  and	
  linkages	
  





IPCC	
  AR5:	
  Significant	
  varia@on	
  in	
  energy	
  use	
  across	
  
ci@es	
  due	
  to	
  differences	
  in	
  economic	
  structure	
  and	
  
urban	
  form	
  



Infrastructure	
  build-­‐up	
  over	
  the	
  next	
  few	
  decades	
  will	
  
result	
  in	
  significant	
  emissions	
  



Future	
  CO2	
  emissions	
  if	
  developing	
  countries	
  catch	
  up	
  
to	
  average	
  developed	
  country	
  level	
  



Example	
  1:	
  SeaWinds	
  &	
  DMSP	
  to	
  characterize	
  	
  
urban	
  structure	
  (S.	
  Frolking,	
  UNH)	
  

•  Differen9ate	
  urban	
  structures	
  	
  
•  Embodied	
  energy	
  
•  CommiKed	
  infrastructure	
  	
  
•  GHG	
  emissions	
  pathways	
  









Example	
  2:	
  VIIRS	
  to	
  characterize	
  	
  
varia@on	
  in	
  urban	
  ac@vity	
  (M.	
  Roman,	
  GSFC)	
  

•  Intensity	
  of	
  urban	
  ac9vity	
  
•  Inter-­‐urban	
  varia9on	
  in	
  energy	
  use	
  
•  Socio-­‐cultural	
  affects	
  on	
  energy	
  use	
  



	
  	
  When	
  and	
  how	
  we	
  use	
  energy	
  is	
  shaped	
  	
  
	
  	
  by	
  culture	
  and	
  rou@nes	
  of	
  a	
  society.	
  	
  

	
  –	
  Miguel	
  Román	
  and	
  Eleanor	
  Stokes	
  



Román	
  and	
  Stokes	
  (2015)	
  

Energy	
  use	
  is	
  shaped	
  by	
  social	
  
and	
  cultural	
  iden44es.	
  



Example	
  3:	
  VIIRS	
  to	
  explain	
  
urban	
  structure	
  and	
  flows	
  (E.	
  Stokes,	
  Yale)	
  

•  Loca9ons	
  of	
  origins	
  and	
  des9na9ons	
  
•  Intra-­‐urban	
  energy	
  behavior	
  
•  Urban	
  structure	
  and	
  func9on	
  



Beyond	
  urban	
  extent:	
  indicators	
  of	
  sustainable	
  urbaniza9on	
  in	
  the	
  SDGs	
  	
  
Stokes,	
  EC	
  in	
  prep	
  

Functional mechanics of Urban Areas 

Atlanta	
  Origins	
   Atlanta	
  Des9na9ons	
  
	
  



Weak	
  scien@fic	
  knowledge	
  of	
  complexi@es,	
  dynamics,	
  
and	
  interdependencies	
  among	
  components	
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Planetary	
  urbaniza@on	
  requires	
  rethinking	
  	
  
urban	
  impacts	
  and	
  sustainability	
  

(Elmqvist	
  et	
  al.	
  2013)	
  


