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What should we do? 
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Mitigation:  Addresses causes of CC.  Focus on 
reducing GHGs. 

Adaptation:   Adjusting to and coping with actual or 
expected climate changes.  Focus on 
preparing for and managing CC. 



Protected Areas Climate Adaptation 

• Time horizon longer than planning 
and management horizons 

• Relevant areas larger than 
management units 

• Uncertainty in science (climate 
change, ecological response) and 
management effectiveness 

• Coordination among management 
units, jurisdictions, stakeholders 

• Approaches and methods are rapidly 
evolving 

Challenges 

(IPCC 2013) 

Planning for CC adaptation is different 
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What constitutes an effective adaptation framework? 

• Sufficiently comprehensive & simple 
• Right-scaled and scalable 
• Logical and intuitive 
• “Connect the dots” 
• Easily incorporates existing capital** 

** processes, knowledge, expertise 



1. Identify   
Conservation  
Targets 

2. Assess     
Vulnerability  
To Climate  
Change 

4. Implement 
Management 
Options 

3. Identify 
Management 
Options 

Monitor, Review, Revise 
 

(Stein & Glick  2011  Chpt 1 in Scanning the Conservation Horizon) 



- Reduce Exposure 

- Reduce Sensitivity 
- Increase Adaptive  
   Capacity 

- Exposure 

- Sensitivity 

- Adaptive Capacity 

- Species 

- Ecosystem 

- Biomes 

- Policy 

- Practice 

- Institutional Changes 

1. Identify   
Conservation  
Targets 

2. Assess     
Vulnerability  
To Climate  
Change 

4. Implement 
Management 
Options 

3. Identify 
Management 
Options 

Monitor, Review, Revise 
 

(Stein & Glick  2011  Chpt 1 in Scanning the Conservation Horizon) 



Revisit planning 
as needed 

Adjust 
actions as 

needed 

Re-assess 
vulnerability 
as needed 

1. Identify 
conservation 

goals and 
objectives 

2. Assess climate 
impacts and 

vulnerabilities 

3. Review/revise 
conservation 

goals and 
objectives 

4. Identify 
adaptation 

options 

5. Evaluate and 
prioritize 

adaptation actions 

6. Implement 
priority adaptation 

actions 

7. Track action 
effectiveness and 

ecological 
responses 

Generalized Adaptation Framework 

Stein et al. 2014.  Climate-Smart Conservation: Putting Adaptation Principles into Practice 



Adaptation Approaches 

Revisit 
planning 

Adjust 
actions  

Re-
assess 
vuln.  

1. Identify 
conservation 

goals and 
objectives 

2. Assess 
climate 

impacts & 
vulnerability 

3. 
Review/revis

e 
conservation 

goals and 
objectives 

4. Identify 
adaptation 

options 

5. Evaluate 
and 

prioritize 
adaptation 

actions 

6. 
Implement 

priority 
adaptation 

actions 

7. Track 
action 

effectiveness 
and 

ecological 
responses 

1. Identify   
Conservation  
Targets 

2. Assess     
Vulnerability  
To Climate  
Change 

4. Implement 
Management 
Options 

3. Identify 
Management 
Options 

Monitor, Review, Revise 
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Table 5.1 from Glick & Cross (2014; Climate Smart chpt  5.) 



TACCIMO 
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Change-resilience framework 
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TACCIMO - Template for Assessing Climate Change Impacts and 
Management Options (USFS - http://www.taccimo.sgcp.ncsu.edu/) 

“Adaptation Lite” 
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http://www.taccimo.sgcp.ncsu.edu 
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http://www.taccimo.sgcp.ncsu.edu 
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http://www.taccimo.sgcp.ncsu.edu/ 

• Free 
• Fast 
• Focused on USA forests 
• Directed to USFS needs but very useful to others  

UKCIP Wizard:  http://www.ukcip.org.uk/wizard/ 
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Prober et al. 2012 – Change-resilience framework   

Mediterranean-climate woodland 
Great Western Woodlands 



19 

Focus on: 

• Achieving defined, climate-informed goals  

• Biome to regional scale  

• Resistance and resilience to CC 

• Multi-level, hierarchical interactions 

• Expertise of stakeholders -> 3-day workshop with + follow-up 
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System 
processes that 
may be altered 

by CC 

System State 
Attributes of resistance & 

resilience that affect 
response to change 

Physiological 
processes 

(evapo-
transpiration) 

Individuals  
(survival, mortality, 

reproduction) 
 

Phenotypic plasticity, fire 
response 

Demographic 
processes  

(establishment) 

Popn / Species  
(persistence, decline) 

Genetic diversity, dispersal 
capacity, propagule banks 

Ecosystem 
processes 
(soil water, 

biotic 
interactions) 

Ecosystem/communiti
es 

(expansion, contraction, 
reassembly) 

 

Species and functional 
redundancy, fire resistance 

Landscape 
processes  

(movements) 

Landscapes / regions 
(reorganization, 
reconstitution) 

Heterogeneity, gradients, 
refugia, complexity, 

connectivity 

Climate 
Change 

Mitigate 
altered 

processes 

Enhance/ma
intain 

resilience/r
esistance 

Management interventions to 
facilitate climate adaptation 

Anthropogenic degradation (Simplified from 
Prober et al  2012) 
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Features of the change-resilience framework:  

• Clear link to CC impacts 
• Emphasis on interactions (~ indirect effects) 
• Focus on “adaptive capacity” 
• Straight-forward process 
• Excellent use of right-scaled science 
• ID & evaluation of practical management options 

Prober, S. M., K. R. Thiele, P. W. Rundel, (15 co-authors), and A. Watson. 2012. 
Facilitating adaptation of biodiversity to climate change: a conceptual framework 
applied to the world's largest Mediterranean-climate woodland.  
 
Climatic Change 110:227-248.    DOI 10.1007/s10584-011-0092-y 
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Questions? 

Framework principles that enhance climate adaptation: 

• Support Climate Smart principles  
• Leverage knowledge and expertise 
• Build on existing tools & processes 
• Enhance capacity at every opportunity 
• View adaptation as a path, not an end 
• Get started now! 

Forthcoming: IUCN Best Practice Guide for PA Climate Adaptation.  
 Sat 5:30-7 pm Pavilion,  Tues 7-9 pm  3A2 



A few good resources 
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Forthcoming: IUCN Best Practice Guide for PA Climate Adaptation.   
 Sat 5-7 pm,  Tues 7-9 pm  
 
Publications: 
Moser & Boykoff. 2013. Climate change and successful adaptation: The scope of the challenge. Pages 

1-33 in Moser & Boykoff, editors. Successful Adaptation to Climate Change: Linking Science and 
Practice in a Rapidly Changing World. Routledge, London. 

Preston et al. 2011. Climate adaptation planning in practice: an evaluation of adaptation plans from 
three developed nations. Mitigation and Adaptation Strategies for Global Change 16:407-438. 

Prober, S. M., et al. 2012. Facilitating adaptation of biodiversity to climate change: a conceptual 
framework applied to the world's largest Mediterranean-climate woodland. Climatic Change 
110:227-248. 

Stein et al. (eds.). 2014. Climate-smart conservation: Putting adaptation principles into practice. 
National Wildlife Federation, Wash., D.C. 

Web Sites: 

UKCIP --  http://www.ukcip.org.uk/ 

TACCIMO - http://www.taccimo.sgcp.ncsu.edu/ 

 

 

 

http://www.ukcip.org.uk/
http://www.taccimo.sgcp.ncsu.edu/
http://www.taccimo.sgcp.ncsu.edu/


Multi-scale assessment of vulnerability 

Species Ecological System  LCC-Scale 

Exposure CC Projections; 
TOPS variables 

CC Projections; 
TOPS variables 

CC Projections; 
TOPS variables 

Sensitivity SDMs; 
Life history traits 

Climate variation; 
LPJ modeling 

Biome BGC 
responses; NPP 

controls 

Adaptive 
Capacity 

Species & habitat 
traits; 

Life history traits 

Connectivity; 
Refugia; 

Topography 

ES diversity;  
Connectivity; 
Land forms 

24 
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Match adaptation approach to situation & resources: 

• Time 
• Money 
• Existing knowledge 
• Expertise 
• Management capacity 

Many activities are opportunistic 
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