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• Brief Global Context
• IPCC Perspective

• What Drives Regional 
Sea Level Changes
• What Drives Regional 

Coastal Flood Risk
• Sea Level Not Always a 

Good Predictor of Flood 
Risk

• Not Just Tides
• Predicting Regional 

Flood Risk
• Natural Variability and Trend

• Can we do Better?

Chronic vs. Acute



What Causes Regional Sea Level Change
• Ocean, Atmospheric  

Circulation
• Atlantic Meridional Over-

Turning, Pacific Decadal 
Oscillation, ENSO, Gulf Stream 
Strength, Winds, SLP

• Freshwater Input
• Melting of Land Ice (Glaciers)
• Precipitation – Evaporation

• Steric Effects
• Thermal Expansion – Warming 

Planet
• Land Subsidence or Rebound

Figure 1: Cumulative observations and projections of individual contributors 
to sea level rise at Key West Florida  

Figure 2: As above with individual contributors plotted separately instead of 
cumulatively.
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Sea Surface Height Not Always a Good 
Indicator for Tidal (Nuisance) Flooding

• Where (and When) is Sea Surface Height a Good Predictor?
• Other Possibilities: Winds? Sea Level Pressure?
• Do Prediction Models Capture These Relationships?



Primarily a SSH EffectPrimarily a Wind Shift Effect



Predicting Coastal Flood Risk
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Observations

CCSM4 5 Month Lead – Jan IC

Can Models Prediction 
Models Capture These 

Relationships?



Observations

CCSM4 5 Month Lead – Jan IC



Predicting Coastal Flood Risk From Days to Decades



• Brief Global Context
• IPCC Perspective

• What Drives Regional 
Sea Level Changes
• What Drives Regional 

Coastal Flood Risk
• Sea Level Not Always a 

Good Predictor of Flood 
Risk

• Not Just Tides
• Predicting Regional 

Flood Risk
• Natural Variability and Trend

• Can we do Better?

~8 mm/year

~ -6 mm/year


