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The status quo
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Problem

2

Freshwater	  use Wetlands



Spa+al	  scale	  of	  water	  use
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Spa+al	  scale	  of	  water	  use

3

Watersheds?

-‐>	  Need	  GIS	  to	  work	  with	  water	  CFs

Watersheds AutocorrelaDon-‐
opDmized
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4

Matching	  spaDal	  scales
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Matching	  spaDal	  scales

SpaDal	  supply	  chain	  data



5

Computer	  training

Re
so
ur
ce
s

Two
complete	  
models



Two	  complete	  models

6

Geyer,	  R.,	  Stoms,	  D.,	  Lindner,	  J.,	  Davis,	  F.,	  &	  Wi]stock,	  B.	  (2010-‐06-‐01).	  Coupling	  GIS	  and	  LCA	  for	  
biodiversity	  assessments	  of	  land	  use.	  The	  InternaDonal	  Journal	  of	  Life	  Cycle	  Assessment,	  15(5),	  
454-‐-‐467.



Two	  complete	  models

6

Geyer,	  R.,	  Stoms,	  D.,	  Lindner,	  J.,	  Davis,	  F.,	  &	  Wi]stock,	  B.	  (2010-‐06-‐01).	  Coupling	  GIS	  and	  LCA	  for	  
biodiversity	  assessments	  of	  land	  use.	  The	  InternaDonal	  Journal	  of	  Life	  Cycle	  Assessment,	  15(5),	  
454-‐-‐467.

• Very	  powerful
• Not	  really	  LCA
• Very	  resource	  intensive
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Regionalize	  en+re	  foreground

8



Looking	  up	  lots	  of	  data

• Create	  foreground	  as	  set	  of	  separate	  data
• Geocode	  and	  match	  in	  an	  easy	  GIS
• Quantum	  GIS	  is	  open	  source,	  free,	  and	  easy
• Also	  consider	  Google	  Fusion	  Tables

9

http://www.qgis.org/
http://www.qgis.org/
http://www.google.com/fusiontables/
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Looking	  up	  lots	  of	  data

• Create	  foreground	  as	  set	  of	  separate	  data
• Geocode	  and	  match	  in	  an	  easy	  GIS
• Quantum	  GIS	  is	  open	  source,	  free,	  and	  easy
• Also	  consider	  Google	  Fusion	  Tables

• Consider	  doing	  LCIA	  calculaDons	  in	  separate	  data
• Import	  directly	  as	  EcoIndicator	  points
• Easier	  than	  creaDng	  region-‐specific	  CFs	  in	  e.g.	  SimaPro

9

http://www.qgis.org/
http://www.qgis.org/
http://www.google.com/fusiontables/
http://www.google.com/fusiontables/


Regionalize	  en+re	  foreground

• Can	  use	  exisDng	  workflows	  and	  LCA	  sojware
• Don’t	  have	  to	  include	  water	  in	  LCA	  inventories
• Resource	  use	  depends	  on	  breadth	  of	  foreground
• Difficult	  to	  iterate	  or	  include	  variaDons
• Can	  miss	  significant	  impacts

10
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Two
complete	  
models

Regionalize
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foreground
SensiDvity-‐
driven

selecDonIdea	  from
Pascal	  Lesage



Sensi+vity-‐driven	  selec+on
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Sensi+vity-‐driven	  selec+on
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Sensi+vity-‐driven	  selec+on

• SensiDvity-‐tesDng	  not	  built	  into	  most	  LCA	  sojware
• IA	  uncertainty	  not	  built	  into	  most	  LCA	  sojware
• Foreground	  and	  background
• Small	  regionalized	  data-‐entry
• (assumes	  uncertain,	  aggregated	  CFs	  available)

13
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Precalculate	  geometry	  intersec+ons

15

h = CBA−1f



Precalculate	  geometry	  intersec+ons

16

hr = [MGR]T ◦
�
BA−1diag(f)

�

G is the geographic transform matrix, from 
inventory spatial support to impact 
assessment spatial support

iii

�
0.5 0.5
1 0

�i ii
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Mutel,	  C.	  L.,	  Pfister,	  S.,	  &	  Hellweg,	  S.	  (2011).	  GIS-‐Based	  Regionalized	  Life	  
Cycle	  Assessment:	  How	  Big	  Is	  Small	  Enough?	  Methodology	  and	  Case	  Study	  
of	  Electricity	  GeneraDon.	  Environmental	  Science	  &	  Technology,	  46(2),	  
1096-‐-‐1103.



Precalculate	  geometry	  intersec+ons

• Li]le	  to	  no	  effort	  from	  pracDDoners
•More	  effort	  from	  sojware	  developers
• PrecalculaDon	  by	  web	  service	  or	  method	  developers

17



Precalculate	  geometry	  intersec+ons

• Li]le	  to	  no	  effort	  from	  pracDDoners
•More	  effort	  from	  sojware	  developers
• PrecalculaDon	  by	  web	  service	  or	  method	  developers

• Difficult	  to	  add	  new	  locaDons
• Stuck	  with	  pre-‐defined	  locaDons

17
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Disrup+ve	  soBware

• Inclusion	  of	  GIS	  funcDonality	  directly	  in	  LCA
• or	  other	  way	  around

19
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• or	  other	  way	  around

• Brightway2	  is	  one	  such	  a]empt
• But	  regionalizaDon	  is	  not	  scheduled	  for	  2-‐3	  months
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Disrup+ve	  soBware

• Inclusion	  of	  GIS	  funcDonality	  directly	  in	  LCA
• or	  other	  way	  around

• Brightway2	  is	  one	  such	  a]empt
• But	  regionalizaDon	  is	  not	  scheduled	  for	  2-‐3	  months

• Inclusion	  of	  GIS	  increases	  data	  requirements
• Shouldn’t	  just	  know	  countries

19
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Spa+al	  supply	  chain	  data

•Water	  database	  in	  ecoinvent	  3
• Global	  data	  on	  agriculture	  is	  available
• Country-‐level	  data	  on	  power	  producDon	  as	  well
• Eternal	  burden	  of	  LCA...

21



Thank	  you	  for	  your	  a]enDon.
mutel@ifu.baug.ethz.ch

www.ifu.ethz.ch/ESD

chris.mutel.org

brightwaylca.org
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