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History	  	  	  
•  Formed	  in	  2009	  to	  integrate	  ORNL’s	  

climate	  research	  programs	  
•  130	  collocated	  computaFonal	  scienFsts,	  

modelers,	  ecosystem	  field	  researchers,	  
and	  data	  specialists	  

Mission	  
•  Advance	  understanding	  	  
of	  the	  Earth	  system	  

•  Describe	  the	  consequences	  of	  climate	  
change	  

•  Evaluate	  and	  inform	  policy	  on	  climate	  
change	  responses	  
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“To advance a robust predictive 
understanding of Earth’s climate and 
environmental systems and to inform the 
development of sustainable solutions to 
the Nation’s energy and environmental 
challenges.” 

Mission-‐oriented	  research	  
•  U.S.	  Department	  of	  Energy	  

•  U.S.	  Department	  	  
of	  Homeland	  Security	  

•  U.S.	  Department	  of	  Agriculture	  

•  U.S.	  Geologic	  Survey	  

•  Na&onal	  Aeronau&cs	  	  	  
and	  Space	  Administra&on	  

•  Na&onal	  Geospa&al	  	  
Intelligence	  Agency	  

•  Na&onal	  Oceanographic	  and	  Atmospheric	  
Administra&on	  

•  Na&onal	  Science	  Founda&on	  

Sponsor  
needs 

R&D 
Innovation  

and  
learning 

CCSI:	  Science	  for	  society	  
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CCSI’s	  scien&fic	  themes	  

Earth	  System	  	  
Modeling	  

Terrestrial	  
Ecosystem	  	  
and	  Carbon	  
Cycle	  Science	  

Data	  
Integra&on,	  	  
Dissemina&on	  
and	  
Informa&cs	  

Impacts,	  
Adapta&on,	  	  
and	  
Vulnerability	  
Science	  
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Despite	  the	  increased	  focus	  
on,	  and	  pursuit	  of,	  
adaptaFon,	  evidence	  for	  
substanFve	  adaptaFon	  
acFon	  remains	  weak	  
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Once	  upon	  a	  &me.	  .	  .	  
•  Climate	  adapta&on	  was	  considered	  the	  “easy	  way	  out”	  

“Should	  we	  try	  to	  prevent	  the	  one	  possible	  risk	  of	  global	  warming?	  Or	  
should	  we	  try	  to	  become	  smarter	  and	  wealthier	  so	  that	  we	  can	  adapt	  
ourselves	  to	  whatever	  risks	  occur,	  whether	  it	  be	  warming	  or	  cooling,	  or	  
drier	  or	  hoBer,	  or	  maybe	  an	  asteroid	  or	  a	  disease,	  or	  many	  other	  risks	  
that	  the	  world	  will	  certainly	  face	  in	  the	  21st	  Century?”	  

Fred	  Smith,	  President,	  CompeFFve	  Enterprise	  InsFtute	  (1997)	  

“I	  think	  that	  adaptaGon,	  except	  in	  the	  more	  trivial	  ways,	  is	  a	  very	  
dangerous	  route	  to	  go	  down	  …	  I	  see	  adaptaGon,	  if	  we	  take	  it	  too	  far,	  as	  
really	  a	  form	  of	  genocide.	  We’ll	  be	  all	  right,	  but	  there’s	  a	  lot	  of	  people	  
who	  won’t	  be	  all	  right.”	  	  

Tim	  Flannery	  (2006)	  

“[AdaptaGon	  is	  a]	  kind	  of	  laziness,	  an	  arrogant	  faith	  in	  our	  ability	  to	  
react	  in	  Gme	  to	  save	  our	  skins”	  	  

Al	  Gore	  (1992)	  
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Adapta&on	  has	  rapidly	  evolved	  into	  an	  
ac&ve	  research	  domain	  

What	  is	  adapta&on	  science?	  
•  Earth	  system	  modeling	  
•  Hydrology	  
•  Ag/forestry	  sciences	  
•  Coastal	  management	  
•  Economics	  
•  Public	  Health	  
•  Psychology	  
•  Governance	  
•  Monitoring	  &	  evaluaFon	  
•  Decision	  analysis	  
•  TransiFon	  science	  
•  AcFon	  research	  
•  CommunicaFons	  

•  Adapta&on	  Science	  is	  “research	  that	  generates	  knowledge	  that	  
can	  inform	  adaptaGon	  and	  its	  implementaGon”	  (Preston	  et	  al.,	  2014)	  

Preston et al. (2015) 

Annual number of peer-reviewed publications with the topical words 
“climate” and “adaptation”. Source: Web of Science 

Climate Adaptation in the Peer-Reviewed Literature 
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Australian	  ins&tu&ons	  for	  adapta&on	  science	  

      The Australian  

climate change  
        Science Program 
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Adapta&on	  assessment	  ac&vity	  (2005-‐2009)	  

Preston and Kay (2010) 
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Adapta&on	  research	  orienta&ons	  
	  	  

1)  Research	  for	  adapta&on	  
“aBempts	  to	  generate	  knowledge	  that	  
idenGfies	  adaptaGon	  opGons,	  supports	  
adaptaGon	  planning,	  and	  guides	  
implementaGon	  processes”	  	  

2)  Research	  on	  adapta&on	  
“fundamental	  understanding	  of	  adaptaGon	  
processes	  in	  human	  and	  natural	  systems,	  
without	  necessarily	  seeking	  to	  inform	  or	  
facilitate	  a	  parGcular	  adaptaGon	  response”	  	  

3)  Reflexive	  research	  
“development	  of	  a	  research	  enterprise	  that	  is	  
responsive	  to	  learning	  and	  criGcally	  reflecGve	  of	  
not	  only	  what	  a	  researcher	  is	  doing,	  but,	  .	  .	  .	  
why,	  how,	  and	  to	  what	  effect”	  	  

See	  Preston	  et	  al.	  (2013,2015),	  Swart	  and	  Biesbroek	  (2014)	   

Swart	  and	  Biesbroek	  (2014)	   
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Research	  for	  adapta&on	  
•  Research	  for	  adapta&on	  is	  based	  on	  the	  worthy	  goal	  of	  

enhancing	  societal	  awareness	  and	  helping	  society	  make	  
challenging	  decisions	  
–  PracFce-‐oriented	  
–  Results-‐oriented	  
–  Interdisciplinary	  to	  	  
	  	  	  	  	  transdisciplinary	  

“the mapping of climate 
change vulnerability 
is a popular analysis 
approach that enables 
the representation 
of local context within 
vulnerability 
assessment” 

Preston	  et	  al.	  (2011)	  

Cutter et al. (2010) 
Preston et al. (2008) 

Specificity, Data Availability, Validation? 
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So	  why	  map	  vulnerability?	  
•  Although	  somewhat	  of	  a	  ‘dark	  art’,	  we	  should	  not	  discount	  the	  

value	  of	  visualiza&on	  or	  the	  need	  to	  understand	  harm	  

•  Vulnerability	  maps	  can	  play	  a	  valuable	  role	  in	  engaging	  with	  
adapta&on	  actors	  (Preston	  et	  al.,	  2009;	  2011)	  
–  Enhancing	  relevance	  of	  vulnerability	  assessment	  
–  Serving	  as	  ‘boundary	  objects’	  for	  discussion	  and	  social	  learning	  (Lynch	  et	  al.,	  

2008;	  Yuen	  et	  al.,	  2012)	  
–  Revealing	  potenFal	  barriers	  to	  adaptaFon	  

•  But,	  as	  a	  basis	  for	  decision-‐support,	  there	  is	  a	  need	  for	  more	  
robust	  prac&ce	  (Preston	  et	  al.,	  2011)	  
–  Greater	  specificity	  of	  ‘vulnerability	  of	  what’	  and	  ‘vulnerability	  to	  what’	  at	  

scale	  
–  Greater	  emphasis	  on	  validaFon,	  uncertainty	  characterizaFon	  
–  Expanded	  role	  for	  parFcipatory	  assessment	  and	  mapping	  
–  ExploraFon	  of	  new	  methods	  
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Using	  spa&al	  typologies	  in	  assessment	  
•  The	  label	  of	  ‘vulnerable’	  may	  be	  less	  useful	  than	  understanding	  

shared	  clima&c	  and	  development	  challenges	  

•  Other	  tools	  may	  be	  more	  useful	  for	  genera&ng	  that	  understanding	  
Exposure   Sensitivity     Adaptive Capacity 

Based on Preston et al. (2008, 2009) 
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Construc&ng	  landscape	  typologies	  
Climate	   Soil	  

Topography	   Socioeconomic	  

Socioecological Typology 
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Typologies	  predict	  environmental	  outcomes	  
Agricultural Yields Disaster Losses 

Corn 

Soybeans 

SHELDUS 

FEMA PDAs 
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Sydney Coastal Councils Group 

Par&cipatory	  adapta&on	  assessment	  
•  Transdisciplinary	  approaches	  to	  adapta&on	  assessment	  and	  

planning	  are	  oeen	  argued	  to	  be	  more	  relevant	  and	  legi&mate	  
–  Local	  knowledge	  
–  Local	  prioriFes	  
–  Direct	  engagement	  
	  	  	  	  	  of	  decision-‐makers	  

Coastal Hazard Assessment, Narrabean Beach 

Adaptation Option Appraisal 
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Is	  transdisciplinary	  research	  the	  solu&on?	  

•  Oeen,	  transdisciplinary	  research	  is	  interdisciplinary	  research	  with	  
aspira&ons	  of	  u&lity	  and/or	  that	  is	  pushed	  onto	  stakeholders	  
–  Challenges	  –	  Researcher	  Level	  

•  Researchers	  aren’t	  always	  great	  in	  front	  of	  an	  audience	  
•  Limited	  understanding	  of	  policy	  contexts	  
•  Few	  incenFves	  to	  deliver	  outcomes	  

–  Challenges	  –	  Project	  Level	  
•  Stakeholders	  are	  oeen	  missing	  from	  the	  research	  
•  Engaging	  with	  stakeholders	  doesn’t	  necessarily	  lead	  to	  policy	  outcomes	  
•  Outputs	  have	  lifle	  uFlity	  in	  a	  policy	  environment	  

–  Challenges	  –	  InsFtuFonal	  Level	  
•  Academic	  insFtuFons	  are	  slow	  to	  adjust	  to	  a	  pracFce-‐oriented	  world	  

“More	  co-‐produced	  knowledge	  is	  oUen	  assumed	  to	  lead	  to	  more	  and	  beBer	  
adaptaGon	  because	  of	  tangible	  connecGons	  between	  the	  research	  and	  social	  
needs	  and	  interests.	  But	  is	  this	  really	  true?”	  

Swart	  and	  Biesbroek	  (2014)	  

Preston	  et	  al.	  (2015)	  
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Is	  research	  for	  adapta&on	  really	  research?	  
•  Research	  for	  adapta&on	  is	  rapidly	  

transi&oning	  from	  a	  science	  requiring	  
research	  involvement	  to	  a	  prac&ce	  
pursued	  by	  professionals	  
–  Private	  consultancies	  
–  Internal	  experFse	  

“adaptaGon	  will	  grow	  to	  a	  
billion-‐dollar	  industry	  in	  the	  
United	  States	  by	  2015.”	  

EBI	  (2013)	  
ACCO	  defines,	  develops	  and	  supports	  the	  
func&ons,	  resources	  and	  communi&es	  
necessary	  for	  effec&ve	  organiza&onal	  
leadership	  in	  addressing	  climate-‐related	  
risks	  and	  opportuni&es.	  
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•  Evalua&on	  Criteria	  
–  Goal-‐sehng	  (2)	  
–  Stock-‐taking	  (5)	  
–  Decision-‐making	  (8)	  
–  ImplementaFon	  and	  

evaluaFon	  (4)	  

Research	  on	  adapta&on	  
•  Research	  on	  adapta&on	  addresses	  ques&ons	  regarding	  who	  

adapts,	  enabling	  factors	  and	  constraints,	  and	  evalua&on	  
–  Research-‐oriented	  
–  Process-‐oriented	  
–  Disciplinary	  to	  interdisciplinary	  

Adaptation Plan Performance Scores 

“.	  .	  .more	  emphasis	  on	  a	  science	  
of	  adaptaGon	  can	  provide	  beBer	  
and	  more	  informed	  intervenGons	  in	  
pracGce.”	  

Swart	  and	  Biesbroek	  (2014)	  

Preston	  et	  al.	  (2011)	  
See	  also	  work	  by	  Ford	  and	  others	  
	  

Reported Adaptation Strategies 
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Constraints	  influence	  the	  rate	  and	  
effec&veness	  of	  adapta&on	  processes	  
•  There	  is	  now	  a	  healthy	  literature	  

on	  what	  enables	  or	  constraints	  
adapta&on	  ac&on	  
–  Based	  on	  case	  studies	  
–  DescripFve	  rather	  than	  causal	  

Smith	  et	  al.	  (2008)	  
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We	  need	  a	  more	  nuanced	  view	  of	  how	  
adapta&on	  evolves	  over	  &me	  
•  Adapta&on	  processes	  cycle	  between	  incremental	  and	  

transforma&onal	  modes	  (e.g.,	  Park	  et	  al.	  2012)	  

“whilst	  there	  may	  be	  the	  
need	  for	  a	  transiGon	  from	  
incremental	  adaptaGon	  to	  
transformaGve	  adaptaGon,	  
transiGon	  does	  not	  always	  
occur,	  or	  if	  it	  does	  occur,	  
does	  not	  do	  so	  in	  a	  Gmely	  
manner”	  

Park	  et	  al.	  (2012)	  
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Integra&ng	  theories	  of	  transforma&on	  into	  
adapta&on	   “Within	  the	  academic	  community	  

transformaGve	  adaptaGon	  has	  gained	  
visibility	  through	  the	  Intergovernmental	  
Panel	  on	  Climate	  Change	  (IPCC)”	  	  

“There	  is	  considerable	  intellectual	  
engagement	  with	  the	  concept	  of	  
transformaGon	  across	  the	  social	  sciences,	  
and	  only	  a	  part	  of	  this	  has	  yet	  been	  
applied	  to	  CCA.	  .	  .	  transformaGon	  
demands	  this	  be	  added	  to	  the	  conceptual	  
landscape	  of	  adaptaGon	  to	  climate	  
change	  

“many	  new	  and	  important	  quesGons	  are	  
emerging	  about	  .	  .	  .capaciGes	  to	  
deliberately	  transform	  systems	  and	  
structures	  in	  a	  manner	  that	  is	  both	  
ethical	  and	  sustainable.”	  

O’Brien	  (2012),	  Pelling	  et	  al.	  (2015)	  
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Are	  we	  ready	  for	  transforma&on?	  
“clear operational definitions of what constitutes transformational 
adaptation remain elusive.”  
“the extent to which transformational adaptation can be 
operationalized within adaptation policy remains unclear.” 
“the factors that constrain incremental adaptation (e.g., 16.3.2) also can 
constrain transformation, but the greater level of investment and/or 
shift in fundamental values and expectations required . . .may create 
greater resistance” 

Klein	  et	  al.	  (2014)	  

“evaluating any need for and scale of change is highly subjective and 
determined by a range of factors. . . If transformation takes place across 
multiple scales, through multiple actors at multiple times (O’Brien, 
2012), on what grounds can we differentiate between appropriate 
transformative management responses?”  
“the probable push factors for transformation will still most likely 
continue to be event dependent” 
“the question is whether management responses will only change when 
complex Type III problems and approaches become the new norm.” 

Nalau	  and	  Handmer	  (2015)	  
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Closing	  the	  loop	  on	  adapta&on	  science	  
•  If	  more	  emphasis	  on	  science	  improves	  prac&ce,	  we	  should	  

also	  look	  to	  prac&ce	  to	  help	  improve	  adapta&on	  science	  

Swart	  and	  Biesbroek	  (2014)	  
see	  also	  Preston	  et	  al.	  (2013) 
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Reflexive	  adapta&on	  research	  

Adapta&on	  
Science	  

“These	  examples	  highlight	  not	  only	  
broader	  challenges	  associated	  with	  how	  
adaptaGon	  is	  aBempGng	  to	  address	  
climate	  change,	  but	  also	  with	  how	  
adaptaGon	  research	  and	  the	  knowledge	  
generated	  are	  being	  pursued	  and	  
applied	  in	  addressing	  these	  challenges	  “	  

Preston	  et	  al.	  (2015)	  
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Mental	  models	  of	  risk	  and	  adapta&on	  
•  The	  framing	  of	  adapta&on	  research	  and	  prac&ce	  is	  strongly	  

influenced	  by	  heuris&c	  reasoning	  

Preston	  et	  al.	  (2014),	  based	  on	  Kahneman	  
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A	  cri&cal	  look	  at	  adapta&on	  heuris&cs	  

“The	  use	  of	  largely	  untested	  heurisGc	  devices.	  .	  .	  may	  someGmes	  prove	  to	  be	  
barriers	  rather	  than	  providing	  support	  in	  search	  for	  opGmal	  soluGons.”	  

Swart	  and	  Biesbroek	  (2014)	  

Preston	  et	  al.	  (2014)	  
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Summary	  
•  Adapta&on	  science	  con&nues	  to	  expand	  while	  
building	  on	  other	  research	  disciplines	  

•  Effec&vely	  using	  adapta&on	  science	  to	  enhance	  
adapta&on	  prac&ce	  remains	  challenging,	  sugges&ng	  
a	  need	  for	  further	  matura&on	  

•  Research	  for	  and	  on	  adapta&on	  should	  be	  viewed	  
as	  mutually	  informing	  endeavors	  

•  Yet,	  this	  necessitates	  adop&ng	  a	  more	  reflexive	  
approach	  to	  adapta&on	  research	  that	  facilitates	  
ongoing	  introspec&on	  and	  self-‐cri&cism	  
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