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COASTAL STORMS 

ÅCoastal storm impact basics 

ïWater level and waves 

ÅTwo types of coastal storms 

ïTropical Cyclones (e.g. hurricanes) 

ï9ȄǘǊŀǘǊƻǇƛŎŀƭ /ȅŎƭƻƴŜǎ όŜΦƎΦ ƴƻǊΩŜŀǎǘŜǊǎύ 



The Basics 

ÅAstronomical tide amplitude (Spring Tide?) 

ÅWind fetch (distance over water) 

ÅDuration of winds headed toward shore 

ÅAngle of wave train to shoreline 

ÅStorm motion (approaching on great circle 
route?) 

ÅIf tropical cyclone, consider: 
ïIntensity Category 

ïSize 

ïRadius of max winds 



ASTRONOMICAL TIDES 
ÅSpring Tide 

ïDuring full and new moons  

ïMoon and sun gravitational forces                 
in alignment  

ÅNeap Tide 

ïQuarter moon phases  

ïMoon and sun gravitational forces offsetting 



Wave action produces additional elevation! 

Coastal flooding and erosion result from storm surge on top of 
the astronomical tide and wave action on top of the storm tide. 

Timing of the maximum storm surge is an important issue for 
those locations  (e.g. New England) that have large tidal ranges. 

Surge 

Storm Tide (Total Still Water Level) = Astronomical Tide + Storm Surge 
Waves contribute the following: 
     - Add to water level behind barrier beach via overwash (from wave runup) 
     - Cause damage to structures (sea walls, docks, homes, etc.) via wave battery 
     - Scour and transport beach sand via erosion 

IǳǊǊƛŎŀƴŜǎ ŀƴŘ bƻǊΩŜŀǎǘŜǊǎ ōƻǘƘ ƛƳǇŀŎǘ 
coastline with storm surge and waves 



MORE TERMINOLOGY 

Overwash Splashover 

Rule of thumb:   
Along exposed coast, overwash and splashover can become important when waves 
about 10 miles offshore reach 20 feet or more 



TIMING MATTERS! 
JANUARY 27, 2015 COASTAL FLOODING 

 

January 27, 2015 morning Scituate, MA ï courtesy Dave Laroche 



January 27, 2015 High Tide at Boston 

Max Storm Tide = 13.65 feet MLLW (approx. 30 minutes after time of 

astronomical high tide) 

Storm Surge at max storm tide = 3.35 feet (3.12 feet at time of actual 

astronomical high tide) 

Max storm surge = 4.78 feet  (approx. 30 minutes after time of low tide) 



²I!¢ LCΧ 
ÅThe storm was about 6 hours faster and peak surge 

occurred at high tide: 
ï10.5 + 4.78 = storm tide of 15.28 feet MLLW 

ïJust above record water level of 15.1 feet MLLW          
set during the 1978 Blizzard 

ÅThe storm occurred the week before when we had a 
12 foot MLLW astronomical tide: 
ïPotential storm tide near 16.8 feet (would bring us to 

unchartered territory) 



WAVES MATTER! 

ÅStructural damage from wave battery 

ÅContribution to inundation via overwash 

ÅScouring/erosion 

Courtesy Neil Duggan, Scituate Building Inspector 



Scituate Tide Gage Data for February 8-9, 2013 

Orange line= 
Flood Stage 

Red line=  
Moderate Flood 

A Tale of 
Two Tides 



A Tale of Two Tides 

ÅFebruary 8, 2013 Evening High Tide 

ïStorm Tide about 13 feet above MLLW 

ïWaves 15 to 20 feet just offshore 

ÅFebruary 9, 2013 Morning High Tide 

ïStorm Tide about 13 feet above MLLW 

ïWaves 30 to 35 feet just offshore 

ÅWith 12 to 14 second periods 



Wave Overwash 



And Erosion Can Be a Big Issue 

Misquamicut Beach ς Westerly, RI (2 days after Sandy) 



New Products 
from National Hurricane Center 

ÅStorm Surge Warnings 

ïExplicit Storm Surge Warning  

Åversus implicit by a Hurricane Warning 

ïRecommended by social scientists 

ÅDynamic inundation mapping 

ïVisualization of inundation possible from a specific storm 

ïRepresents plausible worst case scenario (10% exceedance) 

ïDoes not incorporate wave runup/overwash 

ïCurrently only for tropical cyclones 

 



NHC FORECAST INUNDATION MAP FOR 
PLAUSIBLE WORST CASE SCENARIO 

10% CHANCE OF BEING EXCEEDED  



LOCAL WEATHER INFORMATION  

 

ÅHurricane Local Statements (& TCV)  

ÅHurricane Threat and Impact Graphics  

ÅMarine Weather Warnings  

ÅHazardous Weather Outlooks 

ÅArea Forecast Discussion 

ÅDecision Support Services Briefings 

 

National Hurricane Center and 
local Weather Forecast Office work 
as a team 



HURRICANE LOCAL STATEMENT 

ÅPurpose: provide concise overview of 
evolving hurricane threat for more effective 
response 
ïExecutive weather summary of evolving weather 

situation 

ÅPrimary focus: 
ïHazard(s) of greatest concern 

ïAreas where threat is greatest 

ïCritical time frame 



COASTAL FLOOD HEADLINES 
9ȄǘǊŀǘǊƻǇƛŎŀƭ {ǘƻǊƳǎ όŜΦƎΦ bƻǊΩŜŀǎǘŜǊǎύ 

ÅCoastal Flood Watch 
ïPotential for moderate or greater coastal flooding 

ïGenerally 36 to 48 hours lead time 

ÅCoastal Flood Warning 
ïModerate or major coastal flooding likely/expected 

ïGenerally 24 to 36 hours lead time 

ÅCoastal Flood Advisory 
ïMinor coastal flooding likely/expected 

ïGenerally 24 to 36 hours lead time 



HEADLINE CRITERIA 

Å Minor ς Coastal Flood Advisory 

Å Moderate or Major = Coastal Flood Warning 

Minor Moderate  Major  





weather.gov/boston 




