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1.   State	  of	  Adapta;on	  Program	  	  
finding	  out	  how	  people	  are	  fishing	  

	  

2.   Climate	  Adapta;on	  Knowledge	  Exchange	  
(CAKE;	  www.cakex.org)	  
	   	   	  connec3ng	  fishermen	  

	  

3.   Awareness	  to	  Ac;on	  
	   	   	   	  teaching	  others	  to	  fish	  

	  

4.   Adapta;on	  Consulta;on	  
	   	   	   	   	  fishing	  for	  you	  

Photos:	  J.	  Armstrong	  



Outline	  

A.  Project	  history	  &	  need	  
B.  Vulnerability	  assessment	  
C.  Broader	  impacts	  and	  applica0on	  
D.  Next	  steps	  
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Project	  History	  
•  Fall	  2012:	  EcoAdapt	  contacted	  NPCW	  about	  
leading	  a	  vulnerability	  assessment	  workshop	  

•  Fall	  2013:	  EcoAdapt	  &	  partners	  lead	  
vulnerability	  assessment	  workshop	  

•  Spring	  2014:	  Release	  first	  version	  of	  
vulnerability	  assessment	  report	  

•  Fall	  2014:	  Northern	  Rockies	  Adapta0on	  
Partnership	  workshop	  series	  on	  vulnerability	  
and	  adapta0on	  
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Project	  Need	  

•  Climate	  Scorecard	  

•  Forest	  Plan	  revision	  

•  Project	  planning	  and	  

NEPA	  
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Project	  Overview	  
•  Audience:	  land	  &	  resource	  
managers	  

•  Scope:	  NPCW	  region	  
•  Vulnerability	  of:	  
–  Ecosystems	  
–  Species	  
–  Ecosystem	  services	  

•  Adapta;on	  strategies	  for:	  
–  Ecosystems	  
–  Species	  
–  Ecosystem	  services	  
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Pre-‐
workshop	  

Vulnerability	  
workshop	  	  

AYer	  
workshop	  

Going	  	  
forward	  

Step	  1	   Step	  2	   Step	  3	   Step	  4	  

Iden0fy	  
Priority	  

Resources;	  
Gather	  

Relevant	  Data	  
and	  Info	  

Assess	  
Components	  

of	  
Vulnerability	  

Synthesize	  
Vulnerability	  

Info	  

Apply	  
Assessment	  
Results	  in	  
Adapta0on	  
Planning	  
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Nez	  Perce-‐Clearwater	  Process	  



Focal	  Resources	  
•  Considered	  coarse	  versus	  fine	  filter	  approach	  
in	  selec0ng	  a	  list	  

•  Species	  (fine	  filter)	  were	  associated	  with	  
ecosystems	  (coarse	  filter)	  

•  Ul0mately	  groups	  selected	  fine	  filter	  species	  
given	  their	  exper0se	  and	  whether	  the	  species	  
was	  captured	  by	  coarse	  filter	  evalua0on	  
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Focal	  Resources:	  Final	  List	  
Coarse	  Filter	  (Ecosystem)	   Fine	  Filter	  (Species)	  

Aqua0c	   Bull	  trout	  
Cubhroat	  trout	  

Fall	  &	  Spring	  Chinook	  salmon	  
Interior	  redband	  trout	  

Steelhead	  
Westslope	  cubhroat	  trout	  

Coastal	  Disjunct	   Red	  alder	  

Dry	  Forest	   Flammulated	  owl	  
Lewis’s	  woodpecker	  
Pygmy	  nuthatch	  

White-‐headed	  woodpecker	  

Grassland	   Spalding’s	  catchfly	  

Mixed	  Mesic	   Fisher	  

Riparian	   Coeur	  D’Alene	  salamander	  
Idaho	  giant	  salamander	  

Subalpine	   Canada	  lynx	  
Mountain	  goat	  
Whitebark	  pine	  

Wolverine	  

Wetlands/Moist	  Meadows/
Groundwater-‐Dependent	  Ecosystems	  

None	  

Ecosystem	  Services	  

Clean	  Air	  

Clean	  Water	  

Cultural	  Values	  

Flood	  Control	  

Forage	  

Hun0ng	  

Landslide	  Protec0on	  

Soil	  Stabiliza0on	  

Trout	  &	  Salmon	  

Wildlife	  Viewing	  

Wood	  Products	  
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Climate	  change	  vulnerability	  refers	  to	  the	  extent	  to	  
which	  a	  species,	  habitat,	  or	  ecosystem	  serviceis	  
suscep0ble	  to	  harm	  from	  climate	  change	  impacts	  

•  What	  things	  are	  most	  vulnerable	  
•  Why	  they	  are	  vulnerable	  

Defining	  Vulnerability	  
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Vulnerability	  Assessment	  

Goal:	  Assess	  vulnerability	  of	  selected	  resources	  to	  climate	  and	  non-‐climate	  
stressors	  using	  literature	  review,	  spa0al	  climate	  info,	  and	  expert	  input	  	   11	  
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Assessing	  Sensi;vity	  

Factors	  affec;ng	  sensi;vity	  of	  
habitats	  or	  species:	  
• Climate	  factors	  
• Disturbance	  regimes	  
• Non-‐climate	  stressors	  
• Dependencies	  
• Life	  history	  
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Measure	  of	  whether	  and	  how	  a	  
species	  or	  habitat	  is	  likely	  to	  be	  
affected	  by	  a	  given	  change	  in	  

climate.	  



Assessing	  Exposure	  
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Climate	  Variable	   Current	  Trends	   Projected	  Future	  Trends	  
(2040)	  

Mean	  Temperature	   -‐	   +2.5˚C	  

Minimum	  Temperature	   é	  all	  seasons	  
	  

+3˚C	  summer	  

Maximum	  Temperature	   é	  winter	  
	  

+1.5	  to	  2˚C	  in	  winter	  
+2.5˚C	  in	  summer	  

Precipita0on	   é	  spring	  
ê	  winter	  

+10%	  in	  spring	  
-‐20%	  in	  summer	  
é	  fall/winter	  

Clima0c	  Moisture	  Deficit	   -‐	   é	  summer	  
ê	  fall/winter/spring	  

Precipita;on	  –	  Current	  

Precipita;on	  –	  Future	  

Clima;c	  Moisture	  Deficit	  Measure	  of	  how	  much	  of	  a	  
change	  in	  climate	  or	  other	  

environmental	  factor	  a	  species	  
or	  habitat	  is	  likely	  to	  

experience.	  



Hydrologic	  Variable	   Projected	  Future	  Change	  -‐	  2040	  

Stream	  temperature	   +2˚C,	  most	  warming	  in	  lowlands	  

Daily	  mean	  stream	  flow	   -‐5	  to	  10%	  in	  southern	  por0on	  
+10	  to	  15%	  in	  northern	  por0on	  

Channel	  flow	   No	  dis0nct	  direc0on	  of	  change	  

Low	  flow	   -‐50%	  in	  eastern,	  high	  eleva0ons	  

Timing	  of	  flow	   +6	  weeks	  earlier	  
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Assessing	  Exposure	  



Assessing	  Adap;ve	  Capacity	   ©	  Jonny	  Armstrong	  

Factors	  affec;ng	  adap;ve	  
capacity	  of	  habitats	  or	  species:	  
• Extent,	  status,	  dispersal	  ability	  
• Dispersal	  barriers/landscape	  
permeability	  
• Life	  history	  or	  habitat	  diversity	  
• Management	  poten0al	  
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Ability	  to	  accommodate	  or	  
cope	  with	  climate	  change	  
impacts	  with	  minimal	  

disrup;on.	  



What	  Happens	  at	  a	  Vulnerability	  Assessment	  	  
Workshop?	  
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Vulnerability	  Assessment	  Findings:	  	  
Dry	  Forest	  Ecosystems	  

•  Sensi;vi;es	  to	  clima;c	  changes	  (high):	  
–  Soil	  moisture	  
–  Drought	  
– Wildfire	  

•  Sensi;vi;es	  to	  non-‐climate	  stressors	  (high):	  
–  Fire	  suppression	  prac0ces	  
–  Insect	  and	  disease	  outbreaks	  
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Photo:	  J	  Armstrong	  



•  Future	  climate	  exposure:	  
–  Altered	  wildfire	  regimes	  
–  Reduced	  soil	  moisture	  
–  Increased	  drought	  
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Vulnerability	  Assessment	  Findings:	  	  
Dry	  Forest	  Ecosystems	  

•  Adap;ve	  capacity	  (low-‐mod):	  
(+)	  Moderate	  geographic	  extent	  
(-‐)	  Degraded	  structural	  and	  func0onal	  
integrity	  
(-‐)	  Historical	  forest	  structure	  and	  
composi0on	  exists	  in	  isolated	  
patches	  

Brown	  =	  é	  soil	  moisture	  deficits	  
	  
Green	  =	  ê	  soil	  moisture	  deficits	  

Summer	  

Fall	  

2020	   2050	  
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Vulnerability	  Assessment	  Checklist	  

q 	  Collabora0vely	  iden0fy	  focal	  resources	  
•  Species	  
•  Ecosystems	  
•  Ecosystem	  services	  

q 	  Collabora0vely	  assess	  resource	  vulnerabili0es	  
q 	  Expert	  review	  of	  vulnerability	  findings	  

Modeling	  &	  
Literature	  
Review	  

Expert	  
Elicita0on	  

VULNERABILITY	  
WORKSHOP	  

Dra8	  
Vulnerability	  
Findings	  

Final	  
Vulnerability	  
Findings	  

Dashed	  lines	  indicate	  stakeholder	  and/or	  expert	  collabora;on	  



Vulnerability	  Assessment	  Products	  

•  Workshop	  support	  page	  
hbp://ecoadapt.org/
workshops/va-‐workshop-‐npc	  

•  Vulnerability	  assessment	  
report	  

•  Resource	  findings	  summarized	  
in	  separate	  sec0ons	  (~7-‐16	  
pgs)	  

•  Living	  resource	  via	  TACCIMO	  

23	  TACCIMO	  -‐	  hbp://www.sgcp.ncsu.edu:8090	  	  



USFS	  Northern	  Region	  
•  Audience:	  land	  managers	  
•  Scope:	  All	  of	  Northern	  
Region	  
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•  Vulnerability	  &	  Adapta;on:	  
•  Ecosystems	  
•  Species	  
•  Ecosystem	  services	  

Comple;ng	  USFS	  General	  Technical	  Report	  with	  vulnerability	  and	  adapta;on	  
informa;on	  from	  across	  the	  region.	  



Applying	  Vulnerability	  Informa;on	  in	  
Management	  Opera;ons	  
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•  Management	  Assessments	  
–  Forest	  Plan	  Assessments,	  Watershed	  
Assessments	  

•  Resource	  Management	  Strategies	  
–  Conserva0on	  strategies,	  Fire	  Management	  
Plan,	  Travel	  Management	  Plan,	  etc.	  

•  Monitoring	  Plans	  
–  Provides	  knowledge	  gaps	  where	  monitoring	  
could	  be	  implemented	  

“Vegeta;on	  condi;ons,	  par;cularly	  structure	  and	  composi;on,	  are	  
resilient	  to	  climate	  change,	  the	  frequency,	  extent	  and	  severity	  of	  
ecological	  processes	  such	  as	  fire	  in	  fire-‐adapted	  systems,	  drought,	  

and	  flooding	  in	  riparian	  systems.”	  
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Benefits	  from	  Vulnerability	  &	  	  
Adapta;on	  Process	  

•  WHAT	  and	  WHY	  	  
•  Brings	  ecosystem	  service	  issues	  to	  the	  table	  
•  Highlights	  cross-‐sector	  opportuni0es	  
•  May	  drive	  addi0onal	  research	  and	  scien0fic	  
studies	  to	  fill	  data	  gaps	  

	  

Photos:	  J.	  Armstrong	  



Broader	  Impacts	  &	  Applica;on	  

•  Mul0ple	  opera0onal	  levels	  at	  
NPCW	  

•  Sierra	  Nevada	  forests	  
•  Tongass	  Na0onal	  Forest	  
•  Gulf	  of	  the	  Farallones	  
Na0onal	  Marine	  Sanctuary	  

•  New	  Southern	  California	  
forests	  project	  
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Nez	  Perce-‐Clearwater	  Process	  
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