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What is Wave Run-up?
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Setup

Runup

Predicting Erosion, Overwash and Inundation



Coastal 
Flooding Toolkit

• Developed in partnership 
with NWS forecast offices

• Delivers wave run up 
forecast for sites 
throughout New England

• Integrates key forecasts 
and observations of water 
level, waves and winds





















Recent Major Coastal Storms:
Forecasting Erosion, Splash-over and Inundation

• An active storm track returns

• 3 Unique storms and dune profiles
– October 30th, 2017
– January 4th, 2018
– March 3rd, 2018
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October 30, 2017 “Outlier”
Low astronomical tides/High Wind & Storm Surge Event 



October, 2017 Near Record Warm Water
✔ Large storm
✔ Strong winds mixed down from aloft  
✔ Equals: Powerful Storm Surge

Courtesy: Andrew Pershing
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Storm Surge 2.81 feet/But low Astro tides

Storm Surge



NERACOOS Wave Run-up Output

Correctly predicted erosion only during an odd event





January 4, 2018
Near all-time Record High Storm Tide Event

“Bombogenesis”

Hayden Frank



Wave Heights (M)

Extreme Storm Tide Combines with Large, Battering
 Waves in the Boston Area = Record Flooding

NECOFS WAVE HEIGHT FORECAST
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NECOFS Inundation Forecast

Backbay Hampton: 18:00Z, Jan. 4th 

Buoy “B”

NECOFS
Observed20’



NERACOOS Wave Run-up: NECOFS correctly 
predicted wave heights/ESTOFS too low



Little Change to Beach Profiles



March 3, 2018
Extremely Large, Long Period Wave Event

http://sat_rad_wind-pres.mp4


* This is the 
“boulders are going 
into the road” tide 
as reported by local 
EMA! Major dune 
erosion and 
structural damage 
over several tide 
cycles.



3000 years old Revolutionary War



Ferry Beach “Storm Based” Dune Survey: March 
1st Followed by March 7th

Before the storm After the storm





Correctly predicted repeated
erosion over many tide cycles



Landward Deposition of Sediment 
Associated With Long Period Waves





NERACOOS Wave Runup Output Performance

▪ Your products elicit storm responses! Performed very well!
▪ Future goal: NERACOOS wave run-up “alerts” are 

automatically pushed via e-mail to NWS Situational 
Awareness Operations PCs when criteria are met!



Thank You Beach Profilers!!!


