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The context of planning 

• Adaptation barriers at all stages 
•  Many informational, resource, and decision-making constraints to 

climate change adaptation planning 

• Most information about direct impacts not at local scales  
•  Magnitude of sea level rise 
•  Increases in precipitation 
•  Changes in water temperatures 
•  Areas at risk of flooding 
•  Numbers of extreme heat days 

 
 



Scenarios of temperature increases 

(US GCRP 
2009) 



Scenarios of sea level rise 



Scenarios of sea level rise 



More scenarios 

(MA adaptation report 2012) 



What does all this mean to a community? 

• Unsure what will happen locally 
• Hard to move from direct impacts (xx inches SLR) to 

‘downstream’ social, economic, health, cultural, etc. 
impacts 

• Hard to link local experiences to higher order 
assessments 



Calls for better decision support 

• Help local decision makers understand what all those 
maps and models mean? 

•  Facilitate local assessments 
• Adopt risk-based approaches 
•  Integrate climate (and other) science and local knowledge 



What do we know from other risk contexts? 

•  Integrate analysis and deliberation (NRC 1996). 
•  Builds on knowledge and preferences of diverse stakeholders 
•  Acknowledges social dimensions of risk and risk perceptions 
•  Can be generative, not just additive 
•  Better decisions 

• Support stakeholder participation (NRC 2008). 
•  Builds legitimacy / support 
•  Improves decisions 
•  Builds capacity 

 



The analytic-deliberative process framework 



“Scientific” (decontextualized)kn
owledge 
 

Local (contextualized) 
knowledge 
 

SLR and storm surge estimates Local topography 
 
 

Temperature estimates 
 
 

Construction materials, grid and HVAC 
loadings 
 

Planning processes  
Organizational DM 
 

Local personalities and dynamics 
Local bylaws 
 

Conflict management and public 
participation 
 

Legacy of past conflicts, related issues 
 

Climate and risk communication 
 

Credible sources, appropriate media, 
etc. 
 

Provision of social services, behaviors 
of marginalized and vulnerable 
populations 
 

Local experiences and knowledge of 
local facilities and staff 



Create opportunities for discussion 



Our projects 

Demonstrate an analytic-deliberative process to support 
planning for climate change. 

 
We call it the 

 
 “Vulnerability and Consequences Adaptation Planning 

Scenarios” (VCAPS) Process 

 



Our projects 

• Help people think about climate hazards… 
•  Structure discussions using conceptual frameworks 

•  Analytic-deliberative process 
•  Causal structure of hazards  
•  Vulnerability (sensitivity, adaptive capacity, resilience) 

•  Utilize visualization techniques 
•  AKA “influence diagrams” or “causal pathway diagrams” 



Conceptual framework: The causal structure of hazards 
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Figure 6:  Flow Chart of Hazard Management (Source:  Kasperson, Kates, and Hohenemser 1985)

    HAZARD ASSESSMENT

 - identify hazards
 - assign priorities
 - estimate risks
 - evaluate social values

        CONTROL ANALYSIS

 - judge tolerability
 - identify means of control
 - assess modes of implementation
 - evaluate distribution of costs

   STRATEGY SELECTION

 - accept the risk
 - spread the risk
 - reduce the risk
 - mitigate the risk

      IMPLEMENTATON AND EVALUATION

 - implement control interventions and modes
 - evaluate outputs and effects



Our projects 

• Efficiently… 
•  Reasonable (and flexible) demands on time and resources 

• To produce “useable knowledge.” 
•  Focus on what is relevant to participants and decisions 
•  Co-construction of scenarios 
•  Allow exploration of (local) complexities and uncertanties 



VCAPS within a larger planning context 
Step 1: Design process 
and define goals 

Step 2: Document threats  
and vulnerabilities 

Step 3: Identify 
 adaptation 
strategies/actions 

Step 4: Prioritize adaptation actions 
Step 5: Develop monitoring plan 

Implement 
actions 

Monitor and  
evaluate performance of 
actions 

- scientists and  
   other experts  

- public & stakeholders 
- local officials 

Integrate 
knowledge of: 



The VCAPS process 

• Preparatory Phase 
• Scenario building phase 

•  Diagramming scenarios 
•  (New project: Systems dynamic modeling) 

• Reporting phase 
 



The typical VCAPS process 



VCAPS diagramming sessions 

• Collectively produce diagrams illustrating impacts of climate 
stressors on critical infrastructure, community resources, etc.  

• Discussions informed by 
•  local risk perceptions, decision preferences, etc. 
•  climate (and other) science 
•  concepts of hazard management (causal structure of hazards) and 

vulnerability (sensitivity, adaptive capacity, resilience) 



VCAPS diagramming sessions 
 

Linking local climate stressors, consequences, vulnerabilities, and mitigation strategies 



How to create a diagram / scenario 
• Start simple; make the diagram more complex gradually. 
• Begin with a management category and a climate 

stressor. 
• Start with the outcome that follows most immediately 

from the climate stressor. 
•  Focus on outcomes and consequences that can be 

modified by public management actions or private 
management actions. 



Start with the management concern and 
the climate stressor  



Add outcomes 
•  There are many outcomes associated with heavy 

precipitation 
•  What happens to the socio-ecological system? 
•  Ask, “Why does the town care about heavy precipitation?”  
•  If we simply drew a diagram that went from precipitation to flooding, 

we’d be ignoring opportunities to manage causes of flooding or 
erosion (e.g., run-off). 



•  The more detailed the causal chain, the easier it will be to 
identify and envision possible management actions.  



Continue by adding consequences 

• Consequences are implications of the outcomes that 
affect things that people care about. They exert some sort 
of loss or cost to things that people value.  
•  individuals, communities, institutions, or ecosystems.  

• Sometimes the distinction between outcomes and 
consequences is fuzzy.  That’s OK! 



Localize the diagram with contextual 
factors 
• Start asking: 

•  What about this place makes the town more or less vulnerable to 
these outcomes and consequences? 

•  What makes this (climate stressor, outcome, or consequence) 
better, worse, stronger, larger...? 





Complete the diagram by adding public 
and private actions 
•  For each object in the diagram, ask: 

•  What IS government doing to prevent or mitigate this? What 
COULD government do? 

•  What ARE private individuals or organizations doing to prevent or 
mitigate this? What COULD individuals do?  

• What can be done upstream vs. downstream? 
• Actions can have consequences. 
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Two examples from our work 



Our projects 

• NOAA SARP 
•  Sullivan’s Island, SC 
•  McClellanville, SC 

• MIT Sea Grant 
•  Boston, MA 
•  New Bedford/Fairhaven, MA 
•  Plymouth, MA 

• NOAA COCA 
•  Beaufort, SC 
•  South Thomaston, ME 
•  Wellfleet, MA 

 
• Other funding 

•  Plymouth, NC 
•  Beaufort, SC 
•  Orange Beach, AL 
•  Dauphin Island, AL 



Sullivan’s Island, SC: pop. 1,791  
•  Approximately 8 sq. km; entirely 

within 100-yr floodplain 
•  Island already experiences: 

•  Erosion 
•  Accretion 
•  Flooding during exceptionally 

high tides 

•  Expected relative sea level rise 
will exacerbate flooding 

•  Local officials interested in 
learning, but some ambivalent 
about climate change. 

•  No planning specifically for 
climate change impacts. 



Community responses to hazards 
• Coastal armoring 
• Regulation (building codes, 
  impervious surface  
 requirements,  
 set-back requirements) 



Community responses to hazards 
•  Land protection and beach renourishment 

Accreted land 
shaded in green 
(97 acres) 



Community responses to hazards 
• Cooperative service agreements and plans 
• Community education  
• Update/improve infrastructure (raised  
 manholes, drainage flaps,  
 replaced pipes) 

 



Participants’ insights: vulnerability and 
adaptation 
• Potential impacts will be multi-faceted 

•  Public health, property damage, financial costs, nuisance 

• Opportunities for no/low regret strategies and co-benefits 
•  Identified upstream, downstream management actions 

• Management strategies can have unintended 
consequences 

•  There can be tradeoffs among adaptation options 



Participants’ insights: planning 

• Some types of expertise are held by one person. 
 
• More could be done to share information across 

departments, staff, and officials. 

• Coordination and strategies for working with state agencies 
are needed.  



McClellanville, SC: pop. 499  
•  Located north of 

Charleston 

•  Approximately 2 sq. km; 
entirely within 100-year 
floodplain 

•  Flooding during 
exceptionally high tides 

•  Expected relative sea 
level rise will exacerbate 
flooding from storms 
and tides 

•  Heavily impacted by 
Hurricane Hugo 

 
 



McClellanville: 
Insights and ideas for action 
•  Lessons and Insights 

•  Drainage the major problem 
•  County plays a key role in maintaining drainage 
•  Obstacle: not consistent easements along drainage 
•  Some people won’t grant easements 

• Action plan (and messaging) items 
•  Revisit set-back ordinances 
•  Educate public about easements  
•  Educate about lawn chemicals 
•  Conduct ecological studies on marine habitat 
•  Try to get public to pressure county 

 



In summary… 



Results of VCAPS process 

• Qualitative description of current system responses to 
existing hazards or conditions. 

• Qualitative description of how current system responses will 
change under new conditions, including thresholds (e.g., 1 
foot SLR). 

•  Identification of new responses that may emerge under new 
conditions. 

•  Identification (and perhaps prioritization) of strategies for 
preventing or mitigating consequences. 



Is VCAPS feasible and useful? 

• VCAPS builds awareness 
“What VCAPS enabled us to do was engage all these other actors, 
beyond the particular departments that are already involved in climate 
change. It enabled us to spread that message to other city departments 
and even state agencies...” 
 

• VCAPS informs planning and decision making 
“I would say that it brings to light - as a regulator – what I should be 
thinking about when looking at new proposed projects and how they 
should be designed with regards to more frequent storms and sea level 
rise.” 



Is VCAPS feasible and useful? 

• Conceptual frameworks help organize ideas and information 
(never resistance to using). 

“VCAPS provides the structure that allows for a focused discussion.” 
 
 



Is VCAPS feasible and useful? 

• Real-time diagramming is helpful for generating 
discussions and integrating knowledge. 

 
“People bring in very different backgrounds, very different sets of 
experiences all trying to communicate around what can be a very 
complex area, so [diagrams] being very visual and going from one step 
to another, very cause/effect oriented, they level the playing field for 
everyone there.”  
 
“The flip side is that at the end the diagram is so complex that the 
finished product is hard to read.” 



Is VCAPS feasible and useful? 

• Gathers and summarizes information, knowledge, 
and experience that exists within a community. 

•  Identifies issues or data needs that people may want 
to explore further. 

• Stimulates thinking and conversation about how to 
manage consequences. 
 
“One advantage of focusing on the hazard rather than on the actions…if 
you focus on an action and it proves undoable for whatever reason, it 
comes full stop, but if you focus on the hazard and have a very clear 
understanding of the hazard, that simply means you go back to the 
diagram and identify another intervention point.” 



Is VCAPS feasible and useful? 

•  Flexible. 
• Minimizes demands on staff. 
• People did not have a hard time thinking about climate 

change. 
• Creates an opportunity for longterm thinking across 

departments, something lacking even in small towns. 



More generally… 

• Elicits and synthesizes local and scientific knowledge 
• Promotes systems thinking and learning 
•  Identifies critical gaps in knowledge 
• Clarifies decision preferences and risk perceptions within a 

community (individually and collectively) 
•  Facilitates governance by producing action plans with 

transparent justifications that reflect agreement achieved 
through a collaborative process 


