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COASTAL STORMS 

ÅTypes of coastal storms 

ïTropical Cyclones (e.g. hurricanes) 

ÅHurricane Bob ς August 19, 1991 

ï9ȄǘǊŀǘǊƻǇƛŎŀƭ /ȅŎƭƻƴŜǎ όŜΦƎΦ ƴƻǊΩŜŀǎǘŜǊǎύ 

ÅPerfect Storm ς October 30, 1991 

ÅLƳǇŀŎǘǎ ŦǊƻƳ IǳǊǊƛŎŀƴŜǎ ŀƴŘ bƻǊΩŜŀǎǘŜǊǎ 

ÅNational Weather Service Resources 

ÅConcluding Thoughts 



Low Frequency, High Impact!Low Frequency, High Impact!   

Category 3 hurricanes Category 3 hurricanes   

ïïGreat Colonial Hurricane of 1635Great Colonial Hurricane of 1635  

ïïHurricane of 1815Hurricane of 1815  

ïïHurricane of 1869Hurricane of 1869  

ïïGreat New England hurricane of Great New England hurricane of 

19381938  

ïïCarol in 1954 Carol in 1954   

Strong Category 2 hurricane Strong Category 2 hurricane   

ïïGreat Atlantic Hurricane of 1944Great Atlantic Hurricane of 1944  

ïïEdna in 1954Edna in 1954  

Last landLast land--falling hurricanefalling hurricane  

ïïBob in August 1991Bob in August 1991  

NEW ENGLAND HURRICANES  



A Preparedness ChallengeA Preparedness Challenge  

No Category 3 hurricanes have made landfall in No Category 3 hurricanes have made landfall in 

southern New England since 1954southern New England since 1954  

ïïAnd no hurricane at all since 1991And no hurricane at all since 1991   

Buildup in coastal population and infrastructure Buildup in coastal population and infrastructure 

presents a high risk for life and propertypresents a high risk for life and property  

Most New Englanders have not experienced a Most New Englanders have not experienced a 

worst case scenario and many no hurricane at all!worst case scenario and many no hurricane at all!  

ïïInexperienced population!Inexperienced population!   



SaffirSaffir--Simpson ScaleSimpson Scale  

Category 5 ς Winds > 155 mph  

Category 4 ς Winds 131-155 mph  

Category 3 ς Winds 111-130 mph  

Category 2 ς Winds 96-110 mph  

Category 1 ς Winds 74-95 mph    

 

 

 

 

Destructive potential of wind increases by the square of the wind speed !  
Storm surge not closely correlated with hurricane category  



Hurricanes Come in Different Flavors 

Å1938 or Carol Type Hurricanes 
ïMost dangerous 

ïFast and furious 

ÅSandy Type Hybrid 
ïMay have tropical core but behaves like very 
ǎŜǾŜǊŜ ƴƻǊΩŜŀǎǘŜǊ 

ÅA Brusher - Earl or Edouard Type Hurricane  
ïBrushes by coast 

ïMay be too close for comfort 

ïPrimary impacts may be rip currents and erosion 



Jet Stream Interaction 



Tropical Cyclones Impacting New England 

Point at which New 

Englanders need to 

take action! 



Key on approach of first tropical storm force squalls  
ς not the eye! 

 
 



Hurricane Impacts 

ÅWind 

ÅFlooding Rains 

ÅCoastal Flooding from Storm Surge and Waves 

 



History can be a Guide to Our Future! 
Wind 

1938 Hurricane damage in Keene, NH  Gusts to 60 mph during Bob  

1938 Hurricane took down over a billion trees in New England  
- 91 million in just Windham County in northeast Connecticut  



History can be a Guide to Our Future! 
Flooding Rain 

1938 Hurricane ɀ Flooding in Winchendon  Tropical Storm Diane in 1955  
Flash Flooding on route 44 in Putnam, CT  

Tropical Storm Irene ɀ Flash Flooding along the 
Deerfield River (and Conway Street) in Buckland  

Photo: J. Brown 



History can be a Guide to Our Future! 
Flooding from Storm Surge 

1938 Hurricane ɀ 13 foot surge 

Hurricane Bob (1991) ɀ 6 foot surge  

Near worst case for Narragansett  
and Buzzards Bays  



Storm Surge for Category 3 Hurricane  
moving NNE at 50 mph 



Storm Surge At Low Tide  

Timing of Storm Critical!  



Storm Surge At High Tide  

Timing of Storm Critical!  



New Developments 
from National Hurricane Center 

ÅStorm Surge Warnings 
ïExplicit Storm Surge Warning  
Åversus implicit by a Hurricane Warning 

ïRecommended by social scientists 

 

ÅInundation mapping 
ïVisualization of inundation possible from a specific storm 

ïRepresents plausible worst case scenario (10% exceedance) 

ïDepicts where risk too high not to take action 

ïDoes not incorporate wave runup/overwash 

ïCurrently only for tropical cyclones 

 



1 
2 

3 

Why is forecasting hard?Why is forecasting hard?  
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Hurricane JoaquinHurricane Joaquin   
115 PM EDT Wednesday September 30, 2015115 PM EDT Wednesday September 30, 2015   



Why is forecasting hard?  

Hurricane Joaquin  

Wed Sept. 30 AM models  Wed Sept. 30 PM models  


