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Probabilities of Tidal Flooding 

Location (~centering) 
(time: SLR trend, ENSO, Gulf Stream) 

Scale (~variance) 
(time: ENSO) 
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0.5 m Minor Flood 
(Nuisance)  
 

SLR 

Norfolk, VA 

Bye-bye Freeboard:  
Global/Regional/Local Relative Sea Level Rise (SLR) 



Norfolk, VA 

During strong El Nino, changes in extreme : “mean” & “variance” 

El Nino 



(Sweet and Park, 2014) 
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2015 Projection 
(May ‘15 – Apr ‘16) 125% Increase  
above trend value 
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The ENSO (ONI-derived) Effect: It’s Compounding 

http://onlinelibrary.wiley.com/doi/10.1002/2014EF000272/abstract


 

Gulf Stream (measured by AOML Undersea Cable) 
Induced Changes in Sea Level 

Adapted from Sweet et al. (2009) 



South Florida Tidal Flood Probabilities 
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Monthly Maximum Water Levels (WL) at Virginia Key, FL  

Gordon Irene 
Wilma 

Rita Sandy 
Sept 27 
(~0.6 m) 
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South Florida Tidal Flood Probabilities 

Location (time) 
(SLR, Gulf Stream) Sep 2015  

~0.6 m Flood 

Slow Gulf 
Stream 
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Nodal Season
Trend FCGulf Stream 

(6 cm) 

21.1 cm 

(10.9 cm) 

(GEV) Location Parameter 

(23.9cm) 

Location 
Parameter Sep 2015 

• 0.9 cm water level increase per 1 
Sv decline (total collapse~0.3 m) 
 

• During a September, if Gulf 
Stream at higher transport, 30-
year event (350% change) 
instead of 6-yr event 

 

• Trend (~SLR) in monthly max of 
about 11 cm since 1994: 40-yr 
event in 1994 (500% increase) 
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