
§  The	
  Central-­‐Arizona	
  Phoenix	
  region	
  faces	
  complex	
  and	
  changing	
  interac4ons	
  
between	
  people,	
  infrastructure,	
  land,	
  water,	
  energy,	
  and	
  climate	
  	
  	
  

§  Society	
  struggles	
  with	
  long-­‐range	
  approaches	
  to	
  explore,	
  an4cipate,	
  and	
  
plan	
  for	
  sustainability	
  and	
  resilience	
  

§  Advanced	
  scenario	
  development	
  can	
  provide	
  use-­‐inspired	
  knowledge	
  to	
  
transform,	
  adapt,	
  and	
  preserve	
  our	
  current	
  and	
  future	
  well-­‐being	
  

§  Scenario	
  processes	
  that	
  focus	
  on	
  the	
  collabora4on	
  of	
  researchers	
  and	
  
prac44oners	
  as	
  full	
  partners	
  can	
  enhance	
  research	
  and	
  decision-­‐making	
  
capacity	
  for	
  long-­‐range	
  sustainability	
  planning	
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Framing:	
  
§  Heat,	
  drought,	
  and	
  flood	
  (i.e.,	
  extreme	
  events)	
  were	
  iden4fied	
  in	
  early	
  2014	
  

CAP-­‐LTER	
  Workshops	
  (expert-­‐based)	
  

§  Long-­‐range	
  governance	
  planning	
  documents	
  were	
  analyzed	
  (content	
  
analysis)	
  to	
  iden4fy	
  stakeholder	
  priori4es	
  (including	
  goals	
  for	
  heat,	
  drought,	
  
and	
  flood;	
  associated	
  indicators,	
  metrics,	
  and	
  norma4ve	
  qualifiers)	
  

§  Stakeholder	
  priori4es	
  were	
  then	
  used	
  as	
  star4ng	
  point	
  to	
  develop	
  ini4al	
  
scenario	
  logis4cs	
  

This	
  provides	
  us	
  with	
  an	
  understanding	
  of	
  current	
  governance	
  planning	
  for	
  
extreme	
  events	
  and	
  a	
  baseline	
  for	
  non-­‐interven4on	
  scenarios.	
  

Ini/al	
  Pool	
  of	
  Scenarios:	
  

§  Working	
  group	
  of	
  municipal,	
  tribal,	
  county,	
  state,	
  federal	
  decision-­‐makers,	
  
community	
  group	
  leaders	
  and	
  academic	
  partners	
  (36	
  partners)	
  

§  Background	
  informa4on	
  was	
  provided	
  on:	
  mega-­‐trends,	
  non-­‐interven4on	
  
trajectories,	
  desirable	
  possibili4es,	
  and	
  unintended	
  consequences	
  

§  Rapid	
  prototyping	
  the	
  large	
  pool	
  of	
  scenarios:	
  (a)	
  elicita4on	
  of	
  key	
  variables	
  
from	
  scenario	
  logics	
  (adap4ve,	
  strategic,	
  transforma4ve	
  scenarios);	
  (b)	
  
develop	
  systems	
  maps;	
  (c)	
  sustainability	
  and	
  resilience	
  appraisals;	
  (d)	
  cra]	
  
actor-­‐oriented	
  narra4ves	
  for	
  each	
  of	
  the	
  scenarios	
  

	
  This	
  allowed	
  us	
  to	
  build	
  systems	
  and	
  future-­‐oriented	
  capacity	
  among	
  scenario	
  
partners,	
  discuss	
  project	
  objec4ves	
  and	
  process	
  with	
  the	
  team,	
  and	
  ini4ate	
  

scenario	
  development	
  ac4vity.	
  
	
  *See	
  Next	
  Steps	
  sec4on	
  of	
  poster	
  for	
  the	
  remaining	
  3	
  phases	
  of	
  the	
  scenario	
  development	
  and	
  process	
  

Scenario	
  Development	
  Content	
  Analysis	
  &	
  Baseline	
  Scenario	
  	
  

Approaches	
  

Developing	
  adap4ve,	
  strategic,	
  and	
  transforma4onal	
  scenario	
  futures	
  for	
  
Central	
  Arizona	
  

Next	
  steps	
  

Melissa	
  Davidson,	
  David	
  Iwaniec,	
  and	
  Nancy	
  Grimm	
  

�	
  

Even	
  among	
  the	
  most	
  commonly	
  iden4fied	
  strategies	
  there	
  is	
  a	
  lot	
  of	
  heterogeneity	
  among	
  
documented	
  goals	
  (Fig	
  3).	
  These	
  results	
  will	
  be	
  used	
  to	
  co-­‐explore	
  with	
  par4cipants:	
  key	
  differences,	
  
similari4es,	
  and	
  core	
  features	
  among	
  their	
  plans.	
  Informa4on	
  from	
  exis4ng	
  goals	
  will	
  be	
  used	
  to	
  
develop	
  the	
  baseline	
  (status	
  quo)	
  scenario	
  (See	
  sec4on	
  Scenario	
  Development).	
  

Acknowledgements:	
  Thank	
  you	
  to	
  all	
  who	
  par4cipated	
  in	
  the	
  working	
  group,	
  a	
  special	
  thank	
  you	
  to	
  Marcia	
  
Na4on,	
  Ray	
  Quay,	
  and	
  Anne	
  Reichman	
  and	
  the	
  facilitators	
  (Mad	
  Boylan,	
  Elizabeth	
  Cook,	
  Evan	
  Kuras,	
  Gen	
  
Metson,	
  Monica	
  Palta,	
  and	
  Nich	
  Weller),	
  and	
  IGNITE	
  speakers	
  (Nancy	
  Grimm,	
  Nancy	
  Selover,	
  and	
  Ben	
  
Ruddell)	
  for	
  their	
  help	
  in	
  execu4ng	
  a	
  great	
  first	
  workshop.	
  

While	
  all	
  documents	
  did	
  address	
  heat,	
  drought,	
  and	
  flood,	
  they	
  were	
  priori4zed	
  differently	
  among	
  
the	
  different	
  planning	
  documents	
  within	
  an	
  ins4tu4on	
  and	
  among	
  the	
  different	
  ins4tu4ons	
  (Fig	
  2).	
  

A	
  small	
  number	
  of	
  core	
  scenarios	
  were	
  used	
  to	
  contrast	
  different	
  types	
  and	
  amounts	
  of	
  
change	
  (see	
  diagram	
  below).	
  Adap/ve	
  Scenarios	
  were	
  developed	
  in	
  response	
  to	
  extreme	
  
events.	
  Strategic	
  Scenarios	
  considered	
  outcomes	
  and	
  trade-­‐offs	
  of	
  interven4ons	
  currently	
  
being	
  considered	
  by	
  governance	
  ins4tu4ons.	
  Transforma/ve	
  Scenarios	
  explored	
  norma4ve	
  
futures	
  based	
  on	
  sustainability	
  goals	
  and	
  radically	
  transformed	
  futures.	
  	
  	
  
	
  
	
  
	
  
Dis4nct	
  scenarios	
  were	
  evaluated	
  based	
  on	
  measures	
  of	
  plausibility,	
  desirability,	
  and	
  
transforma4on	
  (see	
  Fig	
  4).	
  Adap4ve	
  scenarios	
  heavily	
  emphasized	
  policy	
  (through	
  
incen4ves	
  and	
  regula4ons)	
  as	
  a	
  way	
  to	
  achieve	
  the	
  described	
  future.	
  Strategic	
  scenarios	
  
o]en	
  had	
  a	
  strong	
  community-­‐oriented	
  theme.	
  Transforma4ve	
  scenarios	
  reflected	
  either	
  
very	
  technological	
  or	
  environmental	
  futures.	
  Across	
  all	
  scenarios,	
  the	
  sustainability	
  and	
  
resilience	
  appraisal	
  ac4vi4es	
  were	
  important	
  for	
  addressing	
  social	
  equity	
  concerns.	
  	
  
	
  

Fig	
  2:	
  The	
  Frequency	
  that	
  
Drought,	
  Flood,	
  and	
  Heat	
  
were	
  Explicitly	
  Men/oned	
  
in	
  the	
  Planning	
  
Documents.	
  This	
  chart	
  
only	
  presents	
  data	
  for	
  the	
  
municipal	
  governance	
  
documents.	
  Columns	
  
represent	
  the	
  number	
  of	
  
4mes	
  an	
  extreme	
  event	
  
was	
  men4oned.	
  Stacked	
  
columns	
  represent	
  
documents	
  from	
  different	
  
city	
  departments.	
  Counts	
  
are	
  normalized	
  by	
  the	
  
number	
  of	
  4mes	
  extreme	
  
events	
  were	
  iden4fied	
  by	
  
each	
  city.	
  Error	
  bars	
  
represent	
  	
  1	
  SD	
  (across	
  
documents).	
  	
  

Fig	
  3:	
  Top	
  Municipal	
  Strategies.	
  Strategies	
  were	
  selected	
  by	
  taking	
  the	
  top	
  5	
  from	
  each	
  city.	
  Counts	
  are	
  normalized	
  for	
  the	
  total	
  number	
  of	
  
strategies	
  by	
  city.	
  Inset	
  dendrogram	
  shows	
  poten4al	
  clusters	
  based	
  on	
  all	
  coded	
  strategies.	
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Fig	
  4:	
  Evalua/on	
  of	
  Desirability,	
  
Plausibility,	
  and	
  Transforma/ve	
  
Nature	
  of	
  the	
  Ini/al	
  Pool	
  of	
  
Scenarios.	
  	
  Bubble	
  size	
  indicates	
  
how	
  transforma4ve	
  the	
  scenario	
  
was,	
  larger	
  bubbles	
  are	
  more	
  
transforma4ve.	
  A	
  1-­‐5	
  Likert	
  scale	
  
was	
  used	
  for	
  all	
  elicita4ons.	
  
Desirability	
  was	
  evaluated	
  from	
  the	
  
par4cipants’	
  perspec4ve	
  and	
  
gauged	
  on	
  the	
  language	
  used	
  to	
  
describe	
  the	
  future.	
  Plausibility	
  
was	
  evaluated	
  based	
  on	
  two	
  
criteria:	
  system-­‐level	
  conflicts	
  
within	
  the	
  described	
  future	
  and	
  
evidence-­‐based	
  support	
  for	
  the	
  
described	
  future.	
  	
  Transforma4on	
  
was	
  evaluated	
  on	
  a	
  spectrum	
  of	
  
non-­‐interven4on	
  to	
  radically	
  
transformed.	
  

Refining	
  Core	
  Scenarios	
  (Early	
  2015):	
  	
  
§  Along	
  with	
  the	
  baseline	
  scenario,	
  the	
  working	
  group	
  will	
  select	
  3-­‐4	
  addi4onal	
  
core	
  scenarios	
  from	
  the	
  Ini4al	
  Pool	
  of	
  Scenarios	
  (by	
  contras4ng	
  and	
  
combining	
  scenarios)	
  for	
  further	
  development	
  

§  The	
  focus	
  will	
  be	
  to	
  enhance	
  the	
  specificity	
  for	
  all	
  components	
  of	
  the	
  core	
  
scenarios.	
  These	
  components	
  will	
  serve	
  as	
  model	
  inputs	
  
This	
  provides	
  us	
  with	
  the	
  opportunity	
  to	
  fully	
  develop	
  and	
  contrast	
  the	
  first	
  

itera4on	
  of	
  our	
  core	
  scenarios.	
  

Quan/ta/ve	
  Explora/ons	
  (Mid	
  2015):	
  
§  Simula4on-­‐based	
  explora4on	
  of	
  the	
  main	
  trends,	
  poten4al	
  outcomes,	
  and	
  
uncertain4es	
  of	
  each	
  scenario	
  storyline	
  (including	
  sensi4vity	
  analysis	
  and	
  
stress	
  tests	
  under	
  extreme	
  events)	
  

§  Sustainability	
  and	
  resilience	
  mul4-­‐criteria	
  assessments	
  of	
  scenarios	
  	
  

§  Further	
  scenario	
  refinement	
  (based	
  on	
  projected	
  land	
  use	
  /	
  land	
  cover	
  
change	
  maps,	
  model	
  outputs,	
  and	
  mul4-­‐criteria	
  assessments)	
  	
  

Quan4ta4ve	
  explora4on	
  and	
  assessments	
  
allow	
  us	
  to	
  further	
  refine	
  the	
  core	
  scenarios.	
  

Visualiza/ons	
  &	
  Narra/ves	
  (Late	
  2015):	
  

§  Visualiza4ons	
  and	
  narra4ves	
  in	
  this	
  phase	
  will	
  be	
  used	
  for	
  a	
  final	
  norma4ve	
  
refinement	
  of	
  the	
  scenarios	
  and	
  serve	
  as	
  one	
  of	
  the	
  product	
  outputs	
  for	
  use	
  
in	
  broader	
  engagement	
  

This	
  is	
  a	
  local	
  “end	
  point”	
  but	
  we	
  are	
  planning	
  for	
  much	
  more…	
  

Fig	
  1:	
  Rela/onships	
  of	
  Top	
  Strategies	
  and	
  Indicators.	
  Thicker	
  lines	
  indicate	
  stronger	
  rela4onships	
  (counts).	
  	
  While	
  not	
  all	
  strategies	
  are	
  
explicitly	
  linked	
  to	
  an	
  extreme	
  event	
  they	
  were	
  iden4fied	
  as	
  key	
  strategies	
  for	
  future	
  development.	
  

Content	
  analysis	
  allowed	
  us	
  to	
  explore	
  the	
  strategies	
  and	
  indicators	
  associated	
  with	
  extreme	
  events	
  
from	
  exis4ng	
  plans	
  (Fig	
  1).	
  Coded	
  documents	
  were	
  validated	
  and	
  refined	
  through	
  confirma4on	
  with	
  
each	
  governance	
  ins4tu4on.	
  We	
  iden4fied	
  a	
  total	
  of	
  916	
  non-­‐unique	
  strategies	
  and	
  750	
  indicators.	
  
The	
  top	
  10	
  strategies	
  accounted	
  for	
  63.8%	
  of	
  the	
  total	
  and	
  top	
  10	
  indicators	
  for	
  55.3%	
  of	
  the	
  total.	
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