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1.0  INTRODUCTION  
 Very few people in the New York Metropolitan Region consider  hurricanes as a potential danger.  They 

feel that even if they make a landfall, it is to the east, on Long Island, and the N.Y. and N. J. Metropolitan Region 

experiences little of their damaging effects.  In addition, the prevailing thought is that major hurricanes are rare in 

the north, occurring every 125-150 years (Figure 1).  

 

 
         Figure 1.  Traditional view of major hurricane frequency in the Northeastern U.S.  

            Plotting of hurricanes that hit Eastern Long Island indicate that major hurricanes hit 
                            every 100-125 years. 

  

 Reality is quite different.  Recent research (Coch, 1994b) shows that major hurricanes hit western Long 

Island as well.  In fact, major hurricanes have made a landfall in N.Y. City  in 1821 and 1893.  They are not well 

known because of the scarcity of data from that period. In addition, they caused relatively little damage to a far less 

developed and populated region. Details of the force of these storms have been presented by Coch (1998 & 1999) 

and recent research developments on the 1893 Hurricane were presented Coch, (1997). The following discussion 

briefly summarizes the damage caused by these storms. 

 The 1821 Hurricane (Figure 2) passed directly over the present New York City area causing major damage 

in what is now Manhattan. The most violent damage would have been to the east in Western Long Island. 

Fortunately, this area was sparsely settled in 1821. Water levels rose 13.5 feet in one hour from low tide 

(New York Daily Advertiser, Tuesday September 4, 1821). “The sea overflowed the wharves by a foot...had the tide 

been flood, it is probable we should have experienced the greatest inundation ever known” (Mercantile Advertiser, 



September 4, 1821).” A number of trees were prostrated in the park....The Bloomingdale Road is almost impassable 

by the falling of trees” (N.Y. Evening Post, September 4, 5,1821). 

    

 
 

            Figure 2.  Track of 1821 New York City Hurricane. 
                         Major damage occurred on the right (east) side of the  

                      storm over present day Manhattan and Western Long Island. 

 

 The 1893 Hurricane passed directly over a rapidly growing urban center. It extended its damage well into 

southern New England, as did the 1821 storm. The New York Times (August 25, 1893, p.1) described some of the 

damage. The storm broke the rainfall record with 3.83 inches of rain in 12 hours. Telegraph lines were down in all 

directions. For hours, New York was cut off from communication with everywhere. Central Park was devastated, 

and winds were reflected back from the new buildings on West 57th Street. 

  By far the greatest damage was along the Atlantic Shore. At Brighton Beach, waves tore away the heavy 

pilings on the elevated railway. Waves swept 600 feet across the beach and rose up 30 feet, where they took away a 

20 foot light at the end of the platform.  



 Perhaps the most dramatic event occurred off the Rockaway Peninsula. A resort, Hog Island, existed from 

the 1870’s on an island in front of the present day Rockaway Peninsula. Research by Coch (1997) determined the 

fate of the island. The resort buildings (bathhouses, restaurants, cabanas, etc.) on Hog Island, and the island itself, 

were removed by the surge and waves of the 1893 Hurricane. Structures are routinely removed from islands in 

hurricanes, but the leveled islands remain. This is the only recorded removal of an island by a hurricane, and it 

happened in an area where people believe that hurricanes do not make a landfall!. 

 Hurricane intensity is measured on the Saffir-Simpson Scale (Figure 3). The weakest hurricanes are 

Category 1 and the strongest are Category 5. Category 5 hurricanes are not thermodynamically possible in the 

Northeast (B. Jarvinen, National Hurricane Center, 1999, personal communication). High level Category 3 

hurricanes have hit Eastern Long Island a number of times (Figure 1). The 1821 and 1893 hurricanes were Category 

2 events, and yet they caused damage more typical of a Category 3-4 hurricane in the south. 

    

 
    

   Figure 3.  The Saffir Simpson Hurricane Scale. Successive 
                                    categories have greater wind speeds and higher storm surge. 
                                     

 



 

Our expectations of hurricane frequency were based on the major hurricanes that hit eastern Long Island. The 

resurrection of the hurricanes that hit western Long Island (1821 and 1893)  gave us a new idea of the frequency of 

recurrence of a major hurricane in the Northeast (Figure 4). When the 1821 and 1893 hurricanes are factored into 

the calculations, the recurrence interval is reduced to a 90 years (Figure 4).  

 

    
   Figure 4.  Present view of major hurricane frequency in the Northeastern U.S. 

                 Inclusion of Western Long Island landfalling hurricanes decreases hurricane 
                                     recurrence to 90 years. 
 

  The last major hurricane to hit the Northeast was in 1938. Consequently, this regions is statistically 

overdue for a recurrence (Figure 4).  The New York Metropolitan Region  shoreline is the most densely populated 

and developed hurricane-prone shoreline in America.  Historical research has shown that a given Saffir-Simpson 

category storm hitting N.Y. City will cause damage and water levels equal to a higher category storm in the South. 

The re-occurrence of the same strength storm as the 1821 and 1893 events on present day infrastructure, would 

result in major damage. Stronger storms, such as those that occurred in Eastern Long Island in 1635, 1815, and 

1938 could cause catastrophic damage if they were to make a landfall in Western Long Island. 

 In summary, the NY Metropolitan Region has a hurricane damage history and is statistically overdue for a 

major hurricane.  Local geology and oceanographic conditions will amplify the expected damage.  The dense 

development could result in catastrophic damage costs and loss of lives. This paper describes the types of damage 

we should expect, the ways to mitigate the effects and how well we have progressed in planning for an inevitable 

recurrence.  

 Hurricane damage in coastal regions is composed of three distinct, but interrelated, effects: 1) surge 

flooding and wave destruction along the coast; 2) wind and wind driven debris damage along the coast as well as 

inland; and 3) inland estuarine and riverine overland flooding.  The relative scale of each of these damage factors 

differs from coast to coast.  However, historical records in the Northeast indicate that in a future hurricane landfall 

each of these factors reaches its maximum destruction potential. 

 

 



2.0  STORM SURGE DAMAGE 
 An approaching hurricane drives water shoreward across a steadily  shallowing continental shelf, raising 

the waters into a broad dome several 10’s of miles across.  This elevation of ocean levels above normal tides is 

referred to as storm surge.  The height of storm surge rises with hurricane intensity on the Saffir Simpson Scale. 

(Figure 3). 

 


