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A few definitions…

• Vulnerability – state of being exposed to the possibility 
of being attacked or harmed

• Risk – possibility of loss or injury

Vulnerability means you’re at risk



Where we’re heading today…

• Sea-level rise increases risk

• Risk and uncertainty

• Risk-tolerance based planning

• Understanding vulnerability



Small Rise Causes Big Changes

AGU Journal Earth’s Future Special Issue on Gulf Sea Level Rise

http://agupubs.onlinelibrary.wiley.com/hub/issue/10.1002/(ISSN)2328-4277.GULFSEARISE1/


Exacerbates existing 
risks:

• Storm surge

• Nuisance flooding

• Erosion

• Salt-water intrusion

• Storm water management



How do we know?

https://tidesandcurrents.noaa.gov/sltrends/

Over 9 inches in Pensacola since 1923

Over 5.25 inches in Pensacola since 1993

https://tidesandcurrents.noaa.gov/sltrends/




Risk and Uncertainty



Global Scenarios - 2017
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Why such a large range?
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Three major reasons for scenarios

1 – We do not know how much carbon will be in the atmosphere. 



Three major reasons for scenarios

2 – Natural variability 



Three major reasons for scenarios

3 – Still studying the ice sheet melt – the science to watch!
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Working with uncertainty
Step 1 - Understanding probabilities



Likelihood of scenarios



Working with uncertainty 
Step Two - Identify your risk tolerance



What is your flood risk tolerance?

Minor Impact

Moderate Impact

Major Impact 

High Tolerance for Risk

Moderate Tolerance for Risk

Low Tolerance for Risk



Thinking about your risk tolerance

• Scale dependent

• Location dependent

• Cost/value

• Function

• Critical service?

• Number of people impacted

• Length of Time

High Tolerance for Risk

Moderate Tolerance for Risk

Low Tolerance for Risk



High Tolerance for Risk

Moderate Tolerance for Risk

Low Tolerance for Risk

Risk Tolerance Examples

• Hospital

• High Expense

• Critical function

• Long-term

• Buying A Home

• Moderate Expense

• Critical function – to who?

• Mid-term (30 years)

• Shed

• Minor Expense

• Not critical

• Short-term



Working with uncertainty
Step 3 - Linking flood risk tolerance and probabilities



High Tolerance for Risk

Moderate Tolerance for Risk

Low Tolerance for Risk

Linking risk tolerance & likelihood

Low chance of happening, but 
would have a big impact
Moderate chance of happening, 
would have a moderate impact
High chance of happening, 
would have a low impact

Sea level rise scenario Likelihood



Putting it all together
Looking at data, time frame, risk, and probability 
together.



High Tolerance for Risk

Moderate Tolerance for Risk

Low Tolerance for Risk

Hospital in a Coastal County

Risk tolerance?

• Low 

Scenario?

• High or Extreme

Sea level rise scenario Likelihood
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Next Steps
AKA – How to reduce vulnerability?





Translate your scenario – new high tide

https://coast.noaa.gov/digitalcoast/tools/slr

https://coast.noaa.gov/digitalcoast/tools/slr


Translate your scenario – future storm surge

www.gomsurge.org

https://coast.noaa.gov/digitalcoast/tools/slr


Recap

• Scenario probabilities = planning power

• Risk-tolerance planning is a useful approach to handling 
uncertain risk

• Scenario selection is step one of integrating sea-level 
rise

• Use that information to understand and reduce your 
vulnerability 



Questions???
r.collini@msstate.edu
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