
1.  Vulnerability	
  Assessment	
   2.  Spa5al	
  Analysis	
   3.  Adapta5on	
  Planning	
  

	
  Project	
  results	
  will	
  be	
  made	
  available	
  through	
  the	
  
California	
  Climate	
  Commons	
  and	
  California	
  LCC	
  websites.	
  	
  

Adapta<on	
  Planning	
  Workshop	
  Spa<al	
  Analysis	
  

Climate	
  change	
  is	
  the	
  most	
  pressing	
  challenge	
  of	
  our	
  5me.	
  Projected	
  
changes	
  are	
  likely	
  to	
  result	
  in	
  myriad	
  impacts	
  to	
  species,	
  habitats	
  and	
  
physical	
  processes,	
  which	
  will	
  likely	
  exacerbate	
  current	
  challenges.	
  

Vulnerability	
  assessments	
  are	
  the	
  first	
  step	
  in	
  this	
  process,	
  and	
  provide	
  a	
  
clear	
  path	
  toward	
  determining	
  how	
  key	
  resources	
  are	
  threatened	
  by	
  

climate	
  change	
  and	
  improving	
  management	
  prac5ce	
  to	
  beFer	
  prepare	
  for	
  
and	
  respond	
  to	
  these	
  changes.	
   

The	
  goal	
  of	
  this	
  workshop	
  is	
  to	
  assess	
  the	
  
vulnerability	
  of	
  a	
  suite	
  of	
  focal	
  resources	
  
(species,	
  habitats,	
  ecosystem	
  services)	
  to	
  
climate	
  change.	
  Land	
  managers,	
  regional	
  
planners,	
  natural	
  resource	
  specialists,	
  
science	
  and	
  community	
  partners,	
  and	
  
conserva5on	
  prac55oners	
  have	
  been	
  
invited	
  to	
  par5cipate.	
  The	
  workshop	
  will	
  
include:	
  (1)	
  a	
  review	
  of	
  climate	
  trends	
  
and	
  science	
  for	
  the	
  region;	
  (2)	
  
vulnerability	
  assessment	
  training,	
  
discussion	
  and	
  refinement	
  of	
  regional	
  
management	
  goals	
  and	
  ac5on	
  
opportuni5es,	
  vulnerability	
  assessment	
  
applica5on	
  for	
  a	
  suite	
  of	
  focal	
  resources,	
  
and	
  iden5fica5on	
  of	
  spa5al	
  analysis	
  
needs	
  to	
  facilitate	
  adapta5on	
  planning.	
  	
  

Since	
  the	
  effects	
  of	
  climate	
  change	
  will	
  vary	
  across	
  space,	
  vulnerability	
  
assessments	
  and	
  adapta5on	
  planning	
  can	
  be	
  improved	
  by	
  accoun5ng	
  for	
  
the	
  threats	
  posed	
  to	
  a	
  target	
  area	
  or	
  resource.	
  Understanding	
  where	
  and	
  
how	
  resources	
  may	
  be	
  most	
  vulnerable	
  or	
  resilient	
  to	
  climate	
  impacts	
  can	
  
help	
  iden5fy	
  spa5ally	
  explicit	
  recommenda5ons	
  on	
  the	
  most	
  suitable	
  

management	
  op5ons	
  for	
  a	
  resource.	
  

Yale	
  Framework	
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The	
  Yale	
  Framework	
  assists	
  conserva5on	
  
planners	
  and	
  land	
  managers	
  in	
  selec5ng	
  
the	
  assessment	
  and	
  modeling	
  strategies	
  
that	
  are	
  most	
  relevant	
  to	
  their	
  specific	
  
needs.	
  It	
  provides	
  simplified	
  and	
  flexible	
  
advice	
  on	
  models	
  and	
  data,	
  as	
  well	
  as	
  a	
  
structured	
  menu	
  of	
  op5ons	
  (Matrix)	
  to	
  
assist	
  resource	
  managers	
  in	
  determining	
  
the	
  best	
  possible	
  approach	
  to	
  
conserva5on.	
  The	
  Framework	
  Matrix	
  is	
  
built	
  around	
  the	
  considera5on	
  of	
  six	
  major	
  
adapta5on	
  objec5ves	
  for	
  biodiversity	
  
conserva5on	
  and	
  climate	
  adapta5on	
  and	
  
three	
  levels	
  of	
  ecological	
  analysis.	
  	
  

Spa5al	
  and	
  temporal	
  data	
  features	
  (historic,	
  current,	
  
modeled)	
  and	
  informa5on	
  from	
  local	
  experts	
  will	
  be	
  
compiled	
  and	
  analyzed	
  to	
  iden5fy	
  areas	
  of	
  
conserva5on	
  priority.	
  Informa5on	
  gathered	
  during	
  
the	
  Vulnerability	
  Assessment	
  Workshop	
  will	
  help	
  
create	
  mapping	
  products	
  such	
  as:	
  
→ Vulnerability	
  maps	
  that	
  iden5fy	
  areas	
  likely	
  to	
  be	
  

more	
  or	
  less	
  impacted	
  by	
  climate	
  changes	
  
→ Compara5ve	
  maps	
  that	
  overlay	
  important	
  

ecological	
  layers	
  (e.g.,	
  species	
  or	
  habitat	
  
distribu5ons)	
  with	
  key	
  climate	
  layers	
  and	
  other	
  
important	
  layers	
  likely	
  to	
  impact	
  a	
  resource	
  (e.g.,	
  
roads,	
  predicted	
  development	
  paFerns)	
  

→ Key	
  partner:	
  Conserva<on	
  Biology	
  Ins<tute	
  

à Explore	
  and	
  finalize	
  results	
  of	
  the	
  
vulnerability	
  assessment	
  

à Explore	
  spa5al	
  analysis	
  results	
  and	
  
demonstrate	
  how	
  they	
  can	
  be	
  used	
  to	
  
inform	
  the	
  development	
  of	
  adapta5on	
  
ac5ons	
  

à Provide	
  training	
  in	
  basic	
  adapta5on	
  
planning	
  and	
  principles	
  

à Develop	
  a	
  por[olio	
  of	
  adapta5on	
  
op5ons	
  for	
  focal	
  resources	
  and	
  the	
  
region,	
  making	
  sure	
  to	
  iden<fy	
  
adapta<on	
  ac<ons	
  that	
  address	
  or	
  
inform	
  specific	
  management	
  objec<ves	
  
or	
  goals	
  

à Priori5ze	
  who,	
  where,	
  when,	
  and	
  how	
  
to	
  implement	
  ac5ons	
  

Vulnerability	
  Assessment	
  Workshop	
  

Es<ma<ng	
  Vulnerability	
  through	
  Expert	
  Elicita<on	
  

Climate	
  change	
  and	
  adapta5on	
  get	
  discussed	
  at	
  great	
  length	
  but	
  the	
  
value	
  emerges	
  at	
  implementa5on.	
  The	
  only	
  way	
  for	
  the	
  field	
  of	
  

adapta5on	
  to	
  improve	
  and	
  effect	
  beFer	
  future	
  outcomes	
  is	
  to	
  start	
  
developing	
  and	
  tes5ng	
  on-­‐the-­‐ground	
  ac5ons.	
  Adapta5on	
  ac5ons	
  5ed	
  to	
  
par5cular	
  management	
  objec5ves	
  or	
  outcomes	
  have	
  a	
  beFer	
  chance	
  of	
  

being	
  implemented	
  than	
  general	
  adapta5on	
  strategies.	
  

	
  
How	
  Project	
  Fits	
  with	
  Forest	
  Plan	
  Revisions	
  

	
  

Climate	
  Adapta<on	
  Project	
  
for	
  Sierra	
  Nevada	
  	
  

(EcoAdapt/CA	
  LCC	
  project)	
  

Select	
  focal	
  
resources	
  

WORKSHOP	
  1	
  
Vulnerability	
  Assessment	
  

for	
  focal	
  resources	
  
	
  

WORKSHOP	
  2	
  
Adapta5on	
  Planning	
  and	
  
Priori5za5on	
  for	
  focal	
  

resources	
  

TACCIMO	
  lit	
  
review	
  (sensi5vity,	
  
adap5ve	
  capacity)	
  

Downscaled	
  climate	
  
data	
  (MC1,	
  hydrologic	
  

models)	
  

Informs	
  

SPATIAL	
  	
  
ANALYSIS	
  

	
  

USFS	
  Region	
  5	
  Forest	
  Plan	
  
Revision	
  Process	
  

Vulnerability	
  
Assessment/
Adapta<on	
  

Strategy	
  (VA/AS)	
  
Effort	
  

BIOREGIONAL	
  
ASSESSMENT	
  FOR	
  
PLAN	
  REVISION	
  

Forest	
  Plan	
  
Revision	
  (NEPA)	
  

Climate	
  Change	
  
Scorecard	
  Elements	
  4,	
  5,	
  

6,	
  7,8	
  	
  

Science	
  Synthesis	
  
Report	
  

Contributes	
  to	
  Contributes	
  to	
  

Informs	
  Informs	
  

Integrate	
  informa<on	
  

Workshop	
  par5cipants	
  will	
  be	
  using	
  the	
  Yale	
  Framework	
  and	
  Matrix	
  to	
  
guide	
  our	
  spa5al	
  analysis	
  so	
  that	
  mapping	
  products	
  will	
  best	
  meet	
  their	
  

needs	
  and/or	
  address	
  specific	
  management	
  objec5ves.	
  

Null	
  et	
  al.	
  2010	
  

Lenihan	
  et	
  
al.	
  2007	
  

Pre-­‐Workshop:	
  
•  Compile	
  background	
  info	
  on	
  

sensi5vity	
  and	
  adap5ve	
  capacity	
  for	
  
focal	
  resources	
  

	
  	
  	
  	
  	
  à	
  Key	
  partners:	
  TACCIMO,	
  USFS	
  
•  Compile	
  background	
  info	
  on	
  exposure	
  including	
  temp,	
  precip,	
  snowpack,	
  

stream	
  temp,	
  runoff,	
  high	
  and	
  low	
  flows,	
  fire,	
  vegeta5on	
  change,	
  5ming	
  of	
  
flows,	
  etc.	
  

	
  	
  	
  	
  	
  à	
  Key	
  partners:	
  TACCIMO,	
  USFS,	
  Geos	
  Ins<tute	
  

Assess	
  sensi5vity	
  	
  
components	
  (score)	
  

Assess	
  adap5ve	
  capacity	
  	
  
components	
  

(score)	
  	
  

Es5mate	
  overall	
  	
  
future	
  

	
  vulnerability	
  
(score)	
  

Confidence	
  
	
  evalua5on*	
  

Narra5ves*	
  

Assess	
  exposure	
  
	
  (score)	
  

*Documen5ng	
  uncertainty	
  

Modified	
  NEAFWA	
  expert	
  elicita5on	
  process	
  


