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Problem: Coastal Communities are flooding more often due to decades of sea level rise.  

• When during the year is likely to be the most problematic (for preparedness)?

• How many ‘next year’ (for smart response budgeting, e.g., people, pumps, other stop-
gap measures)?

Coastal Flooding and Sea Level Rise
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High Tide Flooding: tides and ‘weather’
The tides are key where tide range is large and storm surges are small.

Sweet et al., 2018



NOAA Seasonal High Tide Bulletin



Daily Likelihood (Dusek et al., In Review)

SLR since last epoch (trend) + 
sea level anomaly prediction 

(RISE/OAR) 
+

predicted tide 
+

nontidal climatology probability 

Minor HTF

NOAA Seasonal High Tide Bulletin V2



Sweet et al. (2021)
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Temporal Trends and ENSO Patterns 
in High Tide Flood Frequencies

Sweet et al., 2018



NOAA: Annual High Tide Flood Outlook



Temporal Trends and ENSO/Climate Patterns 
in High Tide Flood Frequencies

If not directly simulating with coastal circulation models, then monthly to annual 
predictions might also be made using time-dependent statistical models with 
either guidance of ‘mean sea level anomaly’ or ‘climate mode’.



Predictions of High Tide Flood Frequencies V2
Use of time dependent extreme value statistical models

5.4 cm

Location Parameter (centering of distribution) changing through time due to 1) tide and 
seasonal cycles), 2) trends and 3) climate mode or sea level anomaly ‘covariates’.

Sweet/Marra et al. (In Prep)

Exceedance probabilities of minor, moderate and major flood levels that
have actionable responses associated with them can be produced with
skillful sea level anomaly or climate mode predictions (e.g., 1-24 month).

Sweet/Marra et al. (In Prep)



Questions?

Contact:
william.sweet@noaa.gov


