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What Drives the Winds? (Thunderstorm)

Temperature decreases with height faster
Ą Stronger storm

Wind changes with height faster
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Cyclone Track and Position

Colle et al. (2010)
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Threats

ÅWind damage

ï From cyclones

ï From thunderstorms

ÅCoastal flooding from storm surge

ï From tropical cyclones

ïFrom norôeasters

ÅFlooding from heavy rain
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Notable Norôeasters

Å Ash Wednesday Storm (1962)

Å Five high tides

Å Extensive damage from Outer Banks to Rhode Island

Å Fifth highest tide at Atlantic City
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December 1992

ÅPreceded by ñPerfect Stormò

ÅGusts to hurricane force

ÅBillions in damages
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November 2009
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Hurricanes from the Distant Past

ÅSeptember 1821

ï Estimated at Catgory 3

ï Flooded a large portion of southern Manhattan

ÅSeptember 1903

ïMost recent hurricane to make landfall in NJ

ïMost piers and pavilions in Atlantic City destroyed

ÅSeptember 1944

ïRemained offshore

ï Extensive damage from Barnegat Bay to Cape May

ï Boardwalks in Atlantic City and Ocean City heavily damaged

ï Many homes on LBI swept out to sea

ï Second-highest storm surge at Atlantic City
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Gloria (1985)

Å Paralleled coast just offshore 

as Category 2 hurricane

Å Severe coastal flooding (8 ft 

above MLLW at Atlantic City)

Å Quick movement
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Bob (1991)

Å Offshore track limits impact on 

NJ

Å Last yearôs Earl even further 

east



Coastal Storms of the NJ Shore 

Floyd (1999)

Å 5 to 10+ inches of rain across 

NJ 

Å Extreme river flooding inland

Å Tidal flooding minimal
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Prospects for the 21stCentury (Norôeasters)

Å Development favored when 

horizontal temperature change 

is large

Å Many studies consider 

hemisphere

Å Midlatitude cyclones are 

complex

ï Different techniques applied to 

same data produce different 

results

Å Consensus: Slight decrease

Ulbrich et al. (2009)
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Prospects for the 21st Century (Hurricanes)

ÅNatural Variability

ï 70 year cycle?

ï Active period from 1995 to about 2020

ÅClimate Change

ïNo significant trend over last 100 years

ï SST expected to increase

ïWind shear expected to increase

ï Fewer tropical cyclones, but 2x Category 4+??

ÅCaveat: Studies typically focus on Atlantic basin, not NJ
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Sea Level Rise Is Main Threat

Dec 1992
Gloria

Colle et al. (2010)

Moderate surge

Minor surge
(Becomes moderate surge with 

16 in. sea-level rise)

A 100-yr flood now would be a 

30-yr flood with a two-foot SLR 
(Beevers 2005)


