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Vulnerability	  Assessment	  
Components	  and	  Overview	  



Talk	  Goals	  
•  Introduce	  climate	  change	  adapta6on	  and	  the	  
role	  of	  vulnerability	  assessment	  

•  Unpack	  the	  concept	  of	  vulnerability	  
•  Summarize	  key	  assessment	  steps	  



From	  Glick	  et	  al.	  2011	  Scanning	  the	  Conserva0on	  Horizon	  

Adapta6on	  Planning	  Framework	  



Climate	  change	  vulnerability	  refers	  to	  the	  extent	  to	  
which	  a	  species,	  habitat,	  or	  ecosystem	  process	  is	  
suscep6ble	  to	  harm	  from	  climate	  change	  impacts	  

•  What	  things	  are	  most	  vulnerable	  
•  Why	  they	  are	  vulnerable	  

Defining	  Vulnerability	  



Vulnerability	  assessments	  can	  
help:	  
•  Priori6ze	  species	  and	  systems	  for	  
management	  ac6ons	  

•  Develop	  management	  strategies	  
to	  address	  climate	  change	  

•  Efficiently	  allocate	  resources	  
	  What	  vulnerability	  assessments	  
cannot	  do:	  
•  Make	  a	  conserva6on	  decision	  for	  
you	  

	  

Why	  Assess	  Vulnerability?	  



1.  Determine	  objec6ves	  and	  
scope	  

2.  Gather	  relevant	  data	  and	  
exper6se	  

3.  Assess	  the	  components	  of	  
vulnerability	  

4.  Apply	  assessment	  results	  in	  
adapta6on	  planning	  

Key	  Steps	  for	  Undertaking	  a	  
Vulnerability	  Assessment	  



1.  Determine	  objec6ves	  and	  scope	  
–  Audience/user	  needs	  
–  Goals	  and	  objec6ves	  
–  Assessment	  targets	  (species,	  habitats,	  ecosystems)	  
–  Scale	  (temporal	  and	  spa6al)	  
–  Appropriate	  approach	  (no	  “one	  size	  fits	  all”)	  

2.  Gather	  relevant	  data	  and	  exper6se	  	  
–  Review	  exis6ng	  literature	  
–  Reach	  out	  to	  experts	  
–  Obtain/develop	  climate	  and	  ecological	  response	  
projec6ons	  

Can	  find	  informa6on	  through:	  
•  California	  Climate	  Commons	  
•  TACCIMO	  
•  Data	  Basin	  

Steps	  1	  and	  2	  



3.  Assess	  components	  of	  vulnerability	  
–  Assess	  sensi6vity,	  exposure,	  and	  adap6ve	  capacity	  
–  Es6mate	  overall	  vulnerability	  
–  Document	  confidence	  levels	  and	  uncertain6es	  

Step	  3	  



Factors	  affec6ng	  sensi6vity	  of	  species,	  
habitats,	  ecosystems:	  	  

•  Specialized	  habitat	  or	  microhabitat	  
requirements	  

•  Narrow	  environmental	  tolerances	  or	  
physiological	  thresholds	  

•  Dependence	  on	  interac6ons	  with	  other	  
species	  

Measure	  of	  whether	  and	  how	  a	  species	  or	  
system	  is	  likely	  to	  be	  affected	  by	  a	  given	  
change	  in	  climate	  or	  factors	  driven	  by	  climate	  

Assessing	  Sensi6vity	  



Factors	  to	  consider	  when	  assessing	  exposure:	  
•  Climate	  models	  	  

–  Shias	  in	  temperature,	  precipita6on	  
–  Increasing	  availability	  of	  finer	  scale	  data	  (e.g.,	  
downscaling)	  

•  Ecological	  response	  models	  
–  Sea	  level	  inunda6on	  
–  Climate	  related	  vegeta6on	  shias	  
–  Landscape	  impediments	  to	  dispersal	  
–  Hydrologic	  projec6ons	  

Measure	  of	  how	  much	  of	  a	  change	  
in	  climate	  or	  other	  environmental	  
factor	  a	  species	  or	  system	  is	  likely	  
to	  experience	  

Assessing	  Exposure	  



Factors	  that	  can	  influence	  amount	  of	  adap6ve	  
capacity	  of	  your	  species	  or	  system:	  	  
•  Intrinsic	  factors	  

–  “Plas6city”	  
–  Dispersal	  abili6es	  
–  Evolu6onary	  poten6al	  

•  Extrinsic	  factors	  
–  Existence	  of	  barriers	  to	  habitat	  
migra6on	  

–  Ins6tu6onal	  capabili6es	  

Ability	  to	  accommodate	  or	  cope	  with	  
climate	  change	  impacts	  with	  minimal	  
disrup6on	  

Assessing	  Adap6ve	  Capacity	  



•  Detailed	  modeling	  efforts	  
–  In-‐house	  or	  commissioned	  
–  Mark	  Schwartz,	  UC	  Davis	  

•  Vulnerability	  indices	  
–  e.g.,	  NatureServe	  Index	  
–  Rodney	  Siegel,	  IBP	  

•  Expert	  elicita6on	  
–  Supplement	  and/or	  supplant	  modeling	  

Puhng	  the	  Pieces	  Together:	  How	  to	  
Assess	  Vulnerability	  Components	  



Example	  Expert	  Elicita=on	  VA:	  	  
MA	  Fish	  &	  Wildlife	  

•  Developed	  draa	  assessment	  
narra6ve	  for	  each	  habitat	  type	  

•  Met	  with	  experts	  to	  review	  draa	  
•  Revised	  draa;	  Back	  to	  experts	  
•  Experts	  asked	  vulnerability	  
ques6ons;	  assigned	  ranking,	  
confidence	  value	  

Forested	  Habitats	  

Spruce-‐Fir	  Forest	  

Northern	  Hardwood	  Forest	  

Southern/Central	  Hardwood	  Forest	  

Pitch	  Pine-‐Scrub	  Oak	  Community	  

Freshwater	  Aqua=c	  Habitats	  

Coldwater	  Rivers	  and	  Streams	  

Large	  Coldwater	  Lakes	  

Smaller	  Coldwater	  Lakes	  and	  Ponds	  

Warm-‐water	  Ponds,	  Lakes,	  and	  Rivers	  

Coldwater	  Kekle	  Ponds	  

Connec6cut	  and	  Merrimack	  Mainstems	  

Freshwater	  Wetland	  Habitats	  

Emergent	  Marsh	  

Shrub	  Swamp	  

Spruce-‐fir	  Boreal	  Swamp	  

Atlan6c	  White	  Cedar	  Swamp	  

Riparian	  Forest	  

Hardwood	  Swamp	  

Vernal	  Pools	  

Coastal	  Habitats	  

Inter6dal	  Mud/Sandflats	  

Saltmarsh	  

Brackish	  Marsh	  



MA	  Fish	  &	  Wildlife	  Expert	  Elicita6on	  
Five	  Vulnerability	  
Categories:	  
1.  Cri6cally	  vulnerable	  
2.  Vulnerable	  
3.  Less	  Vulnerable	  
4.  Likely	  to	  Benefit	  
5.  Likely	  to	  Greatly	  

Benefit	  

Three	  Confidence	  
Rankings:	  
1.  High	  
2.  Moderate	  
3.  Low	  



MA	  Fish	  &	  Wildlife	  	  
Vulnerability	  Rankings	  





•  Reduce	  Sensi6vity	  
–  Example:	  Ac6vely	  plant	  drought-‐
tolerant	  species	  in	  an	  area	  projected	  to	  
get	  drier	  

•  Reduce	  Exposure	  
–  Example:	  Iden6fy	  and	  protect	  cold-‐	  
water	  refugia	  

•  Enhance	  Adap6ve	  Capacity	  
–  Example:	  Remove	  coastal	  armoring	  to	  
facilitate	  wetland	  accre6on	  

Step	  4	  
4.	  Apply	  assessment	  results	  in	  adapta6on	  

planning	  



•  Natural	  resource	  management	  has	  
always	  faced	  uncertainty	  
–  Anxiety	  about	  uncertainty	  oaen	  leads	  
to	  “analysis	  paralysis”	  

–  Don’t	  deny	  it,	  embrace	  it	  
•  Document	  where/why	  there	  is	  

uncertainty	  
•  Three	  types	  of	  uncertainty	  

–  Climate	  predic6ons	  
–  Ecological	  responses	  
–  Management	  effec6veness	  

•  Dis6nguish	  between	  uncertainty	  in	  
trend	  vs.	  rate	  and	  magnitude	  

Addressing	  Uncertainty	  



Up	  Next:	  Intro	  to	  Assessing	  
Sensi6vity	  


