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Sea Level Rise (SLR) and High Tide Flooding (HTF)

Image: Kevin Loria/Business InsiderImage: Greg Allen/NPR

Major HTF 
(~destructive)

Minor 
HTF 

(disruptive)



NOAA/Sweet et al. (2021): 2021 State of High Tide Flooding and Annual Outlook

Doubling of HTF since 2000 due to ‘SLR trend’; 
Next-year predictions also consider ‘ENSO variability’
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1. How much sea level rise should 
the U.S. expect by 2050?

2. How much could sea levels rise 
by 2100 or 2150?

3. What is the risk of a:
• 2-foot (disruptive) flood
• 3-foot (typically damaging) flood
• 4-foot (often-destructive) flood
now and by 2050?



What are Sea Level Rise Scenarios?

• Cover the plausible 
range of future SLR

• Incorporate future 
emissions, warming and 
our current scientific 
understanding 

• 5 possibilities from Low 
to High (1 to 6.5 ft by 
2100)



Key Takeaways
• Equals rise from the past 100 years

• Observations agree with models

• Smaller range across scenarios and 
greater confidence in the potential 
SLR in next 30 years 

U.S. Sea level rise will be, on average, 10-12 in. 
higher in the next 30 years (2020-2050)

Contiguous U.S.



Sea Level Rise Scenarios Differ Geographically

Key Takeaways
• Physical processes affect U.S. 

coastlines differently 

• Sea level projected to rise faster 
and higher along East and Gulf 
Coasts vs. West Coast

• Observations and models agree 
regionally (Rise from year 2000)



Higher global temperatures increase the risk of 
higher sea level rise in 2100 and beyond 

Key Takeaways
Scenario Ranges Relative to 2000:
• 2100: 2 - 7 ft (0.6 - 2.2m)

• 2150: 3 - 13 ft (0.8 - 3.9m)

• Ranges are driven by future 
emissions and known-
unknown ice sheet dynamics



A regional frequency analysis (of scale and shape 
parameters) to assess high tide flood risk 

By regionalizing tide gauge data 
(points shown), gridded 
probabilities are formed that can 
be localized for any community.



High Tide Flooding in 2020

Minor: 3 events/year Minor: >10 events/year

Moderate: 0.3 events/year
(about every 3 years)

Moderate: 4 events/year

Major: 0.04 events/year
(about every 25 years)

Major: 0.2 events/year

In 2050, a flood regime shift:

• moderate flooding to occur more 
frequently than minor flooding 
occurs today.

• major flooding to occur slightly 
less than moderate flooding 
occurs today. 

High Tide Flooding by 2050



“Moderate Level High Tide Flooding” 
in Norfolk, VA 

(Oct 2019: WAVY TV)

Now (2020): 1 event/year
Then (2050): 7-8 events/year

Photo: WAVY-
TV



Questions?
William Sweet
william.sweet@noaa.gov
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