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Long Island's history with tropical systems 

 
 
(br)=brush (ts)=Tropical Storm (bd)=Back Door,meaning coming from over land from opposite coast.Not all names are 
noted,also storms before 1950 were not named.Not every stat on every storm description is given(since 1871). 
 

Years within 60 miles 
1874bdts,1879br,1882ts,1888ts,1888br,1893,1893bdbr,1894ts,1897ts,1934ts,1938extrop,1944 

1954,1955bdts,1960tsbr,1960,1961ts,1971tsbr,1972ts,1976,1985,1991br,1996tsbd,1999ts,2004ts

25 times in 135 yrs end of 2005 

 
 

Names from list above 
carol,connie,brenda,donna,doria,agnes,belle,gloria,bob,bertha, floyd,Charley,  

 

How often Long Island gets affected? 
brushed or hit every 5.40 years  

 

Average years between direct hurricane hits.(usually within 40 miles to include small 
hurricanes) 
(5h)once every 27.00 years 

 

Statistically when long Island should be affected next 
before the end of the 2010 season  

 

Last affected by 
2004 Aug 15th T-Storm Charley hits with 40mph winds  

 

This areas hurricane past 
1825 june 4th a hurricane badly damaged long island 

1893 a cat 2 hits N.Y city in late august causing heavy damage. It was traveling 30-36mph 

as it passed along this portion of the coast.  

1938 sept 21st Long island express caused storm surge flooding 3 miles inland as a cat 3 

in central & East long island.Reports of a 40ft wall of water destroyed approx 14,000 

homes.50 killed on Long Isl with over 500 killed in states further north,.In NYC ,Empire 

W hy is local bet ter? Call 
Tri State leader for 25 Years. I n 
hom e setups & service. Medicare. 

Environm ental Consult ing
Conversion Technology I nc. Full 
Service Consult ing/ Training 

Em ergency Survival Kit
Designed using US Gov. 
Guidelines Em erg. Survival:  
Hom e/ Work/ School 

I ntegrated Tow er System s
Worldwide Fleet  of Portable Tower
Trailers, Cows, Self-Support  
Towers 

Ads by Google Advert ise on this sit
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state building swayed as much as 4" with gusts to 100mph but the strongest winds were 

well east of here.Pressure at Bellport 27.94,many warnings were put up too late. | 

Newspaper article#1 | #2 | #3 | #4 

1944 a cat 1 hits central long island on sept 15th early morning just a shade west of 

where the 1938 system came ashore.more on the long island express here 

1954 hurricane carol hits central long island as many homes were splintered by gusts to 

130mph in august. Newspaper article 

1960 sept 12th donna hits central long island with gusts to 125mph, sustained at 100mph 

on eastern end 

1976 Belle hits Aug 10th peak gust 95mph system was weakening 24 hrs prior to landfall 

with a forward speed of up to 25mph. 

1985 hurricane gloria gives area gusts to 115mph shuts down NYSE area reported many pre 

mature births due to low pressure.Being low tide at landfall may have saved many lives.

(moderate damage)Newspaper article #1 | #2 | #3 | #4 | #5 | more on Hurricane Gloria here

1991 hurricane bob brushes just east by 65 miles area got 95mph windsbob also dumped 

heavy rain as area n.e of here suffered the worst damage up to 1.5 billion dollars in 

damage.killing 18, .  

 

  

 
 
 

See what cities get affected most by tropical systems 
 

Home | Links | Live Broadcast page | Back to city Database 

Info for this City
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Enter Keyword

Online Outage Reports

Safety and Preparedness Tips

• Heat Storms

• Hurricane Season

• Lightning Storms

• Wind Storms

• Winter Storms

• Plan Now. Be Prepared

LIPA is Prepared

Power Outage FAQ

Storm Preparedness Links

Hurricane Information 

Long Island Hurricanes and Tropical Storms with 100,000 or More 
Customers Affected 1975 to 2003 

 

Hurricane Categories and Estimated Electric System Damage and 
Restoration Time 

 

Storm Name/Type Dates  
# of 

Customers 
Duration

(hrs) 
Restoration

(days)  

Hurricane Belle (Cat-1) 08/09/76 533,000 112 4.7 

Hurricane David (Tropical) 09/06/76  216,000  61 2.5 

Hurricane Gloria (Cat 2-1) 09/27/85 750,000 279 11.6 

Hurricane Hugo (Tropical)  09/22/89 107,000 40 1.7 

Hurricane Bob (Cat 2) 08/19/91 477,765 112 4.7 

Hurricane Floyd (Tropical)  09/16/99  149,000 35 1.5 

Storm Type 
Winds 
(mph) 

Estimated Outages 
(thousand) 

Estimated 
Restoration 

(days) 

Tropical 39-73 100 to 250 1 to 3 

Cat-1 Hurricane 74-95 250 to 500 3 to 6 

Cat-2 Hurricane 96-110 500 to 750 10 to 15 

Cat-3 Hurricane 111-130 750 to 1,000 15 to 30 

Cat-4 Hurricane 131-155 1,000 plus 30 plus 

Page 1 of 2LIPA Storm Center: Hurricane Season Information

1/19/2006http://www.lipower.org/stormcenter/hurricanecharts.html



  

clickable map  

Montauk, Long Island Lighthouse  

Some of the key observations about hurricanes if they hit Long Island:  

  

More Details  

Category 1 hurricanes inundate just about all of the immediate south shore of the Island, including the 
north side of Great South Bay locations and both sides of the north and south forks.  

Montauk Highway (RT. 27A) is completely covered by flood waters during a Category 3 hurricane. 
Therefore, this road would be considered impassable during the storm.
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The highest storm surges (Category 4) would occur in the following regions:  

Amityville Harbor - 29 feet  

Atlantic Beach & Long Beach areas - 24 to 28 feet  

South Oyster Bay, Middle Bay, & East Bay areas - 24 to 28 feet  

Montauk Point is completely cut off from rest of south fork during a category 1 storm.  

Much of the north and south forks are entirely under water during a category 3 hurricane.  

A category 4 hurricane inundates the entire towns of: Amityville, Lindenhurst, Babylon, West Islip, East 
Islip, Bayshore, Gilgo Beach, Cedar Beach, Great South Beach, Fair Harbor, Cherry Grove, Cupsogue, 
Westhampton Beach, Watermill Beach, Wainscott Beach, Plum Island, Gardiner's Island, Orient, Shelter 
Island (except for a few high points), Greenport, North Haven, Amagansett Beach, Napeague Beach, 
Montauk, Woodmere, Valley Stream, Linbrook, Long Beach, Atlantic Beach, Freeport, Merrick, 
Wantagh, Lido Beach, Jones Beach, and Tobay Beach.  

The Great Hurricane of New York of 1938  

A major obstacle to overcome is public complacency. Approximately 78.5% of current New York State 

coastal residents have never experienced a major hurricane (Hughes). One must remember that in 1938, 
Long Island was mostly undeveloped. The next time a major hurricane hits, it will be impacting a highly-
urbanized region. The last two hurricanes were mild in comparison to the Great Hurricane of 1938. 
August 19, 1991, Hurricane Bob (category 2) brushed the eastern tip of Long Island and moved into 
southeastern New England. Because most of Long Island was on the western side of the storm, winds 
were category 1 strength and the storm surge was minimal. September 27, 1985, Hurricane Gloria 
(category 1) moved across the center of Long Island causing much tree damage and beach erosion. In 
informal surveys, most people believe that this was a "strong hurricane" in the category 2 or 3 class when 
in fact it was a weak category 1 event. Therefore, there is a misguided sense that Long Island can 
withstand "strong" hurricanes with only minor inconveniences because few have ever experienced a 
major hurricane.  

Christopher Landsea, a meteorologist at the Hurricane Research Division, and Roger A. Pielke, a social 

scientist at NCAR, looked at the most destructive U.S. hurricanes on record and predicted the cost if 
these storms were to hit today. The diagram to the right shows quite clearly that the northeast U.S., 
especially the Long Island and New York City regions, would suffer greatly. Of the 15 "worst" storms, 

Long Island would be affected by five of them and the 1938 hurricane today would be considered the 6th 
costliest of all time. In 1998 dollars, the damage would be nearly $18 billion. Of all the natural disasters 
in the United States, hurricanes account for about two-thirds of the insured property losses (USGS, 
1998).  

Coastal New York state is second only behind Florida for the amount of insured coastal property 
(Insurance Institute for Property Loss Reduction (IIPLR) and Insurance Research Council, 1995) so 

W hat 's I n Store For New  York 's Future? 

Page 7 of 16New York Airport Disaster

1/19/2006http://www.greatdreams.com/ny/hurricane-storm-new-york.htm



future hurricanes may have severe economic impact. 
 

Experts now believe that after Miami and New Orleans, New York City is considered the third most 

dangerous major city for the next hurricane disaster. According to a 1990 study by the US Army Corps 
of Engineers, the city has some unique and potentially lethal features. New York's major bridges such as 
the Verrazano Narrows and the George Washington are so high that they would experience hurricane 
force winds well before those winds were felt at sea-level locations. Therefore, these escape routes would 
have to be closed well before ground-level bridges (Time, 1998). The two ferry services across the Long 
Island Sound would also be shut down 6-12 hours before the storm surge invaded the waters around 
Long Island, further decreasing the potential for evacuation.  

A storm surge prediction program used by forecasters called SLOSH (Sea, Lake, and Overland Surge 

from Hurricanes) has predicted that in a category 4 hurricane, John F. Kennedy International Airport 
would be under 20 feet of water and sea water would pour through the Holland and Brooklyn-Battery 
tunnels and into the city's subways throughout lower Manhattan. The report did not estimate casualties, 
but did state that storms "that would present low to moderate hazards in other regions of the country 
could result in heavy loss of life" in the New York City area (Time, 1998).  

Some of the key observations from the storm surge maps for Nassau and Suffolk Counties:  

Category 1 hurricanes inundate just about all of the immediate south shore of the Island, including 
the north side of Great South Bay locations and both sides of the north and south forks.  
Montauk Highway (RT. 27A) is completely covered by flood waters during a Category 3 hurricane. 
Therefore, this road would be considered impassable during the storm.  
The highest storm surges (Category 4) would occur in the following regions: 

Amityville Harbor - 29 feet  
Atlantic Beach & Long Beach areas - 24 to 28 feet  
South Oyster Bay, Middle Bay, & East Bay areas - 24 to 28 feet  

Montauk Point is completely cut off from rest of south fork during a category 1 storm.  
Much of the north and south forks are entirely under water during a category 3 hurricane.  

Given public complacency, the amount of people needed to evacuate, the few evacuation routes off Long 

Island, and the considerable area affected by storm surge, more lead-time is needed for a proper 
evacuation than in other parts of the country. However, east coast hurricanes are normally caught up in 
the very fast winds aloft, called the jet stream, so they can move up the coast at great speeds - much faster 
than hurricanes that impact the southern U.S. In fact, the 1938 Hurricane moved at forward speeds in 
excess of 60 mph. To this day the Long Island Express holds the forward speed record for any Atlantic 
hurricane.  

All of these factors point to a possible future disaster.  

Hurr icane Clim atology   Index    References  

 
Other Airports    

Other International Airports    
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Hurr icane storm  surge causes approxim ately 90%  of 

all storm  deaths and injur ies and m uch of the 
dam age, therefore it  is im portant  for residents of 
Long I sland, New York to be aware of the areas that  
will be affected by the storm  surge. The southern 
shore of Long I sland is m ost  vulnerable to storm  
surge inundat ion because hurr icane landfall will f irst  
occur there and the low elevat ion will allow sea water 
to m ove well inland.  

See the effects of storm  surge from  Cam ille, 
a 1969 Category 5 hurr icane in Louisiana 

The height  of m axim um  storm  surge is a funct ion of 

storm  st rength, locat ion of eye landfall,  t idal t im e of 
landfall,  elevat ion, and speed of storm . The im ages 
below represent  the var ious regions of the southern 
shores of Long I sland as well as the north and south 
forks as they would be affected by storm  surge from  
various st rength hurr icanes. The im ages are derived 
from  HURREVAC,  a DOS-based software applicat ion that  uses histor ical storm  data and Long I sland 
regional topography to est im ate areas that  would be inundated by water. ( I t  should be noted that  

category 5 storm  surges are not  predicted by HURREVAC since there is lit t le probability of such storm s 

and no histor ical data exists for reference.)  Each zone assum es landfall within that  zone at  norm al t idal 
height . For high t ide landfall,  one would need to add 1/ 2 norm al t ide height  to the predicted surge, while 
landfall at  low t ide would require a subt ract ion of 1/ 2 norm al t ide height  from the predicted surge. The 
anim ated im age was created using Microsoft  GI F Anim ator  and shows a loop of all m aps within the zone 
with a five second interval between im ages.  

 
Storm  Surge Heights 

The key appearing above indicates m axim um  storm  surge height  in that  region for each category 

st rength. For this exam ple, the storm  surge height  for a category 4 hurr icane would be 29 feet  above 
norm al sea- level. 

Long I sland South Shore Hurr icane Storm  Surge Maps

 
Lutgens & Tarbuck, The Atm osphere, 7th ed. 

 

No Hurr icane 

CAT 1 Hurr icane 

CAT 2 Hurr icane 

CAT 3 Hurr icane 

 

No Hurr icane 

CAT 1 Hurr icane 

CAT 2 Hurr icane 

CAT 3 Hurr icane 

 

No Hurr icane 

CAT 1 Hurr icane 

CAT 2 Hurr icane 

CAT 3 Hurr icane 

 

No Hurr icane 

CAT 1 Hurr icane 

CAT 2 Hurr icane 

CAT 3 Hurr icane 
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The 1938 Hurr icane was a category 3 storm  that  m ade landfall near Bellport ,  New York. Therefore, the 

three surge m aps that  best  represent  what  m ay have occurred in 1938 are:   

Bellport  Zone  

Westham pton Beach Zone  

Southam pton Zone  

Som e of the key observat ions from  the above include:   

Category 1 hurr icanes inundate just  about  all of the im m ediate south shore of the I sland, including 

the north side of Great  South Bay locat ions and both sides of the north and south forks.  

Montauk Highway (RT. 27A)  is com pletely covered by flood waters dur ing a Category 3 hurr icane. 

Therefore, this road would be considered im passable during the storm .  

The highest  storm  surges (Category 4)  would occur in the following regions:  

Am ityville Harbor -  29 feet   

At lant ic Beach & Long Beach areas -  24 to 28 feet   

South Oyster Bay, Middle Bay, & East  Bay areas -  24 to 28 feet   

Montauk Point  is com pletely cut  off from  rest  of south fork dur ing a category 1 storm .  

Much of the north and south forks are ent irely under water dur ing a category 3 hurr icane.  

A category 4 hurr icane inundates the ent ire  towns of:  Am ityville, Lindenhurst , Babylon, West  

I slip, East  I slip, Bayshore, Gilgo Beach, Cedar Beach, Great  South Beach, Fair  Harbor, Cherry 

Grove, Cupsogue, Westham pton Beach, Waterm ill Beach, Wainscot t  Beach, Plum  I sland, 

Gardiner 's I sland, Orient , Shelter I sland (except  for a few high points) , Greenport ,  North 

Haven, Am aganset t  Beach, Napeague Beach, Montauk, Woodm ere, Valley St ream , Linbrook, 

Long Beach, At lant ic Beach, Freeport , Merr ick, Wantagh, Lido Beach, Jones Beach, and Tobay 

Beach.   

CAT 4 Hurr icane 

All Maps Anim at ion  

CAT 4 Hurr icane 

All Maps Anim at ion  

CAT 4 Hurr icane 

All Maps Anim at ion  

CAT 4 Hurr icane 

All Maps Anim at ion  

 

No Hurr icane 

CAT 1 Hurr icane 

CAT 2 Hurr icane 

CAT 3 Hurr icane 

CAT 4 Hurr icane 

All Maps Anim at ion  

 

No Hurr icane 

CAT 1 Hurr icane 

CAT 2 Hurr icane 

CAT 3 Hurr icane 

CAT 4 Hurr icane 

All Maps Anim at ion  

 

No Hurr icane 

CAT 1 Hurr icane 

CAT 2 Hurr icane 

CAT 3 Hurr icane 

CAT 4 Hurr icane 

All Maps Anim at ion  

 

No Hurr icane 

CAT 1 Hurr icane 

CAT 2 Hurr icane 

CAT 3 Hurr icane 

CAT 4 Hurr icane 

All Maps Anim at ion  

 
I nt roduct ion to 

Hurr icanes

 
Hom e

 
Weather History of 

'38 Hurr icane
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 Hurricane Belle 
By NOAA  

Hurricane Belle left 12 dead and caused $24M in 
damages in the Eastern United States between August 
8-10, 1976. Most of the damage was caused to coastal 
communities in North Carolina, New Jersey, Connecticut, 
Vermont, and New York. 

Though it was only a Category 1 hurricane, it was the 
most damaging to hit Long Island since Hurricane Carol 
in 1954. More than 150,000 were left without power in 
New Jersey. 

Background 
Belle formed as a depression early on August 6th just 
east of the northern Bahama islands. While a depression, 
Belle's position remained about 250 miles northeast of 
Nassau in the Bahamas as the system did a small 
cyclonic loop. Belle was upgraded to a tropical storm on 
the evening of 6th and shortly thereafter starting moving 
northwest. 

Belle reached hurricane strength during the late 
afternoon of the 7th. Movement continued to be 
northwest and toward the Carolinas before turning to the 
north on the 8th and passing within 100 miles of the 
Outer Banks. 

Belle continued to intensify through the 9th when the 
central minimum pressure dropped to 957 mb and 
maximum sustained winds reached 120 mph. Weakening 
commenced later on the 9th and continued through the 
10th when the storm made landfall on the south coast of 
Long Island as a category one storm. 

In the Carolinas the highest sustained wind was 37 mph 
at Cape Hatteras. The highest estimated gust was 75 
mph as both Frisco and Hatteras Place on the Outer 
Banks. 3.70 inches of rain fell at Cape Hatteras. 

Source: NOAA. 
  

Share Your Memories! 
What do you remember about Hurricane Belle? Have you 
any compelling stories to share? Share your stories with 
the world! (We print the best stories right here!)  

  
DI SASTER DETAI LS

Hurricane Belle southeast of 

Charleston, South Carolina on 

August 8, 1976. 

Courtesy of NOAA 

Date(s):  August 8-10, 1976  

Location: Northeastern U.S.  

Deaths: 12  

Injuries:   

Damage: $24M  

 

 
Find Hurr icane  books on eBay!

Find Hurr icane  v ideos on eBay!

 
Register on eBay for free 
today and start buying & selling 
with millions each week!
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HURRICANE GLORIA - September 27, 1985. 

WINDS: 85-mph (moving at 40-mph). 
PRESSURE: 28.37 inches/961-mb. 
STORM - SURGE: 4 - 7 feet above Mean Tide. 

 

H urrican e  Glo ria m ake s  lan dfall o n  Lo n g Is lan d, Ne w  

Yo rk w ith  sus tain e d w in ds  o f 8 5-m ph  (gus ts  to  115-m ph)  

in  Se pte m be r 19 8 5. (Pho to  co urte sy NOAA).   

  

One of the most intensely reported events of the 1980's, Hurricane Gloria hit Long Island, New York and 
southern Connecticut as a moderate hurricane in September 1985. At the time of landfall on Long Island - 
Gloria had sustained winds of around 85-mph. However, Gloria was moving forward at 40-mph when it struck 
land. This combination of sustained winds and rapid forward motion - produced peak winds of at least 111-mph 
across a narrow area of eastern Long Island. Thus, Gloria is considered a major hurricane on Long Island. In 
Connecticut, Gloria is considered a category 2 hurricane.  

Gloria was considerably more damaging to Long Island and Connecticut than Hurricane Belle of 1976. 
Although Gloria's strength had slowly lessened as it approached the Northeast Atlantic states, isolated areas on 
Long Island reported some moderate coastal flooding and structural damage. In Connecticut, damage was 
confined to falling trees - little structural damage or storm surge flooding was reported. Rhode Island and 
southeastern Massachusetts escaped the storm almost unscathed. Unfortunately, Gloria proved deadly, six 
persons were killed by falling trees, including a six year old girl in Connecticut. 
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Gloria was a classic Cape Verde hurricane, traveling hundreds of miles across the open Atlantic in late 
September 1985. By September 22, Gloria had reached hurricane strength as it neared the Leeward Islands. 
Slowly curving toward the northwest, the storm moved just to the east of the Bahamas while intensifying 
rapidly. When Air Force hurricane hunters reached the storm late on the 24th, Gloria had a central 
pressure of 919 mb (27.13 in.), and sustained winds of 150 mph - making Gloria one of the most intense 
storms ever observed in Atlantic Basin.  

As Gloria continued to head toward the United States mainland the storm steadily weakened. As Gloria brushed 
the North Carolina Outer Banks near midnight on September 27, the winds fell to 105-mph, although the 
barometric pressure was still extremely low (27.83/942 mb). The Diamond Shoals light tower sixteen-miles off 
the North Carolina coast recorded sustained winds of 98-mph with a gusts to 120-mph. The cyclone continued 
to accelerate northward off the United States Atlantic coastline, crossing Long Island, New York about 10 miles 
east of Kennedy International Airport. Gloria then crossed the Connecticut coast near Bridgeport about 40-
minutes later with sustained winds around 80-mph. 

 

The t r a ck  o f H u r r ica n e  Glo r ia  (19 8 5)  fr o m  t he  fa r  t r o p ica l At la n t ic t o  la n d fa ll a lo n g  

t he  co a s t  o f t he  No r t hea s t er n  Un it ed  St a t es . Glo r ia 's  t r a ck  w a s  s im ila r  t o  t he  19 3 8  a n d  

19 4 4  hu r r ica n es  ( t r a ck  NH C) .  

  

METEOROLOGICAL CONDITIONS 

As Hurricane Gloria crossed Long Island, N.Y, Air Force hurricane hunter aircraft reported a central pressure of 
28.37 inches (961 mb) and sustained winds of 85-mph. The National Weather Service at Kennedy 
International Airport recorded a minimum pressure of 28.57 inches, while Sikorsky Airport in Bridgeport, 
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HOME ARCHIVES FORECASTS IMAGERY ABOUT TPC RECONNAISSANCE

Preliminary Report 
Hurricane Bertha 
05-14 July 1996 

Miles B. Lawrence 
National Hurricane Center 

9 November 1996 

PRELIMINARY 

REPORTS 
Tropical Storm Arthur 
Hurricane Bertha 
Hurricane Cesar 
Hurricane Dolly 
Hurricane Edouard 
Hurricane Fran 
Tropical Storm Gustav 
Hurricane Hortense 
Hurricane Isidore 
Tropical Storm 
Josephine 
Tropical Storm Kyle 
Hurricane Lili 
Hurricane Marco 
 

 

  

Bertha was an early-season Cape Verde Hurricane 
that moved across the islands of the northeastern 
Caribbean Sea as a category 1 hurricane on the 
Saffir/Simpson scale and made landfall on the 
North Carolina coast near Wilmington as a 
category 2 hurricane. Bertha's one-minute winds 
reached their maximum value of 100 knots on 9 
July, while located to the north of Puerto Rico. The 
last Hurricane to reach this strength, this early in 
the season, was Alma in 1966 (117K GIF) in the 
eastern Gulf of Mexico with 110 knots. Bertha is 
responsible for an estimated eight deaths and 
$250 million in U.S. damages. 

 
 

a. Synoptic History 

Bertha originated from a tropical wave which moved from 
Africa to the Atlantic on 1 July. A weak circulation was first detected on 
satellite imagery on 3 July, centered about 500 n mi south of the Cape 
Verde Islands in the far eastern Atlantic Ocean. The track of the 
circulation center begins on 5 July, when the circulation is believed to 
have reached the surface and become a tropical depression, in the 
central tropical Atlantic. This track is displayed in Fig. 1 (102K GIF) and 
listed in Table 1. 
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Bertha followed a fairly smooth curved path around the 
western periphery of the Atlantic subtropical high pressure ridge. This 
ridge changed little during Bertha's existence and a weak mid-level 
trough persisted in the western North Atlantic. For three days, the 
depression moved toward the west-northwest at the fast forward speed 
of 20 to 25 knots and strengthened to a hurricane with 1-min. 
maximum sustained winds of 75 knots on the 8th as the center moved 
across the Leeward and Virgin Islands of the northeastern Caribbean. 
The center moved between Antigua and Barbuda at 0600 UTC on the 
8th, across St. Barthelemy, Anguilla, and St Martin, just north of St. 
Thomas, and over the British Virgin Islands by 1800 UTC. 
 

The track gradually turned northwestward on the 9th and 
maximum sustained winds reached 100 knots at 0600 UTC. Bertha 
was centered 120 n mi north of Puerto Rico at this time, but earlier 
passed within 30 n mi of this island. The strongest winds were located 
in the northeast quadrant of the hurricane and most of Puerto Rico 
experienced only tropical storm conditions, except for Culebra, over 
which hurricane-force winds might have occurred. 
 

Moving northwestward at a slower forward speed of 15 to 20 
knots, the center of Bertha moved parallel to the Bahama islands, 
passing 40 to 60 n mi northeast of the Turks and Caicos islands, San 
Salvador, Eleuthera and the Abacos. Again, the strongest winds were 
located to the northeast of the center, but 65-knot sustained winds 
might have reached some of the above mentioned islands. 
 

Continuing on its gradual turn, the track became north-
northwestward on the 10th and 11th and the center moved parallel to 
the coast of Florida and Georgia at a distance of 150 to 175 n mi 
offshore. During this time, the forward speed slowed to about 8 knots. 
Moving northward and re-accelerating to a forward speed of 15 knots, 
Bertha made landfall at 2000 UTC on the 12th on the coast of North 
Carolina, with the center crossing the coast midway between 
Wrightsville and Topsail Beaches. The hurricane had been gradually 
weakening since its top speed of 100 knots on the 9th to 70 knots on 
the 11th. Then, in 12 hours just before landfall, the winds increased to 
90 knots, which is the estimated maximum 1-min. wind speed at 
landfall. Bertha quickly dropped below hurricane strength when it 
moved inland over eastern North Carolina. 
 

It then moved northeastward along the U.S. east coast, 
producing 40 to 50 knot sustained winds over land from northern North 
Carolina to New England and 60 knot winds over nearby Atlantic 
waters. Bertha was declared extratropical on the 14th when the center 
moved from the Maine coast to New Brunswick, Canada. The 
extratropical storm brought 40 to 50 knot winds to the Canadian 
Maritime Provinces and was tracked to just south of Greenland on the 
17th. 
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b. Meteorological Statistics 

Figures 2 and 3 (64K GIF) show a plot, versus time, of the 
various data used to estimate the minimum central sea-level pressure 
and the maximum 1-min. wind speed, 10 m above ground. Included 
are data from reconnaissance aircraft and satellite Dvorak-technique 
wind speed estimates. Table 2 lists selected surface observations of 
lowest pressure, peak wind, storm surge and rainfall values. Table 3 
lists ship reports of 34 knots or greater that were associated with 
Bertha. The minimum pressure of 960 mb occurred at 0600 UTC on 
the 9th and is based on a dropsonde measurement. The best track 
maximum sustained wind speed of 100 knots at the same time is 
based on a 700-mb flight-level wind speed of 122 knots, measured 19 
n mi east-northeast of the center. 
 

Observations are incomplete from the Leeward and Virgin 
Islands, but because the circular eyewall was 20 - 30 n mi across, it is 
believed that hurricane conditions with sustained wind speeds to 75 
knots, could have occurred on Antigua, Barbuda, Nevis, St. Eustatius, 
St. Bathelemy, Anguilla, St. Martin, and from St. Thomas northward 
through the U.S. and British Virgin Islands. Experience with Hurricane 
Marilyn in 1995 suggests that even higher sustained winds can occur 
over mountainous terrain as is found on many of these islands. Winds 
of 35 to 40 knots were experienced over portions of Puerto Rico as 
indicated by the San Juan observations in Table 2. 
 

A reconnaissance aircraft flight level wind speed of 110 knots 
in the northeast quadrant of the circulation several hours before 
landfall is the basis for estimating sustained surface winds of 90 knots 
on the coast at landfall. The lowest sea-level pressure observed at 
landfall was 977 mb at Surf City, North Carolina and a value of 974 mb 
is assumed to be the minimum pressure at landfall. 
 
Storm total rainfall amounts ranged from 5 to 8 inches along a coastal strip from South 
Carolina to Maine. 
 

Coastal storm surge flood heights, from Florida through New 
England, ranged from 1 to 4 feet, but values to 5 feet were estimated 
on the North Carolina coast from Cape Fear to Cape Lookout. A storm 
surge of 6 feet or a little higher is indicated near Swansboro, where 5 
to 6 feet of water was "inside of businesses on the waterfront".(from 
Newport, North Carolina National Weather Service Forecast Office 
Preliminary Storm Report). 
 

Seven tornadoes have been confirmed, and these occurred 
during the passage of an outer rain band. There were five tornadoes in 
Virginia, one in North Carolina and one in Maryland. 
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c. Casualty and Damage Statistics 

Twelve deaths have been related, in some way, to Hurricane 
Bertha. One, in Florida, was from an evacuating military jet crashing 
into a house. One death from an auto accident occurred in North 
Carolina and another drowned in rip currents. A surfer died in New 
Jersey. In Puerto Rico, two died in an automobile accident and another 
died while surfing. On the French half of St. Martin, one person was 
electrocuted and one fell off a boat. 
 

The U.S. Virgin Islands, along with North Carolina, has been 
declared a federal disaster area. Surveys indicate that Bertha 
damaged almost 2500 homes on St. Thomas and St. John. For many, 
it was a second hit in the ten months since Hurricane Marilyn 
devastated the same area. 
 

It is likely that there was beach erosion on the north coast of 
the Dominican Republic as Bertha passed to the north. The Bahamas 
were also affected by the weak side of the hurricane, but there are no 
damage figures available from either of these locations. 
 

The primary effects in North Carolina were to the coastal 
counties and included storm surge flooding and beach erosion, roof 
damage, piers washed away, fallen trees, and damage to crops. A 
survey indicated over 5000 homes damaged, mostly from storm surge. 
A Federal Emergency Management Agency (FEMA) estimate of the 
number of persons in South and North Carolina who evacuated is 
750,000. Minor wind damage and flooding also spread along the path 
of the storm all the way to New England. 
 

The American Insurance Association reports an estimate of 
$135 million dollars in insured property damage, primarily along 
coastal North Carolina. A conservative ratio between total damage and 
insured property damage, compared to past land falling hurricanes, is 
two to one. Then the total U.S. damage estimate is 2 times $135 
million or $270 million dollars. No figures are available from the 
Caribbean. 
 
 

d. Forecast and Warning Critique 

Bertha moved on a fairly smooth track. The average official 
track forecast errors for Bertha ranged from 80 n mi at 24 hours (32 
cases) to 147 n mi at 48 hours (29 cases) to 224 n mi at 72 hours (27 
cases). These errors are 15 per cent, or more, lower than the previous 
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ten-year averages of the official track errors and are from 15 
to 40 per cent lower than the CLIPER forecast errors for the same 
cases. 
 

Overall, the track model guidance also performed very well. 
However, the 0000 UTC Aviation Model run on the 9th, when Bertha 
was located just north of Puerto Rico, (inexplicably?) showed the track 
recurving significantly further east than the previous run. All of the track 
guidance models that use the Aviation Model as a background 
environment also showed a similar track. This resulted in rather large 
official track forecast errors on the 9th, with a 613 n mi 72-hour error 
on the 1200 UTC forecast. The Aviation Model and some of the track 
guidance models recovered to an excellent forecast only 12 hours 
later. Fortunately, this guidance problem occurred three days prior to 
landfall in North Carolina and did not have a significant impact on U.S. 
warnings or on warnings for the Bahamas. 
 

Table 4 lists the various watches and warnings that were 
issued. Hurricane warnings were issued from Sebastian Inlet, Florida 
to Chincoteague, Virginia as well as for the Bahamas and for the 
islands of the northeastern Caribbean Sea from Antigua through 
Puerto Rico. Tropical storm warnings were issued from Sebastian Inlet 
to north of Deerfield Beach, Florida and from north of Chincoteague to 
Watch Hill, Rhode Island. Almost all of the U.S. east coast was 
involved with some watch or warning and this is the result of the storm 
track's expected close passage to the southeast U.S. coast. The 
hurricane watch for the North Carolina landfall area was issued 65 
hours before landfall and the hurricane warning was issued 47 hours 
before landfall. This is far more than the 36- and 24-hour lead times 
that the National Hurricane Center strives for and is the result of the 
forward motion decreasing at a faster rate than expected. 
 

  

Table 1. Best track, Hurricane Bertha, 5 - 14 July, 1996 (updated 4 
August 1996) 

Date/Time 
(UTC)

Position
Pressure 

(mb)

Wind 
Speed 

(kt)
StageLat. 

(°N)
Lon. (°

W)

05/0000 9.8 34.0 1009 30 tropical depression

0600 10.2 36.3 1008 30 "

1200 11.0 39.0 1007 35 tropical storm

1800 12.0 41.2 1006 35 "

06/0000 12.7 43.9 1005 35 "

0600 13.1 46.6 1004 35 "
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HURRICANE BOB - August 19, 1991. 

WINDS: 105-mph. 
PRESSURE: 28.40 inches (962 mb) -Block Island, Rhode Island only. 
STORM - SURGE: 6 to 10-feet above mean tide. 

 

H u r r ica n e  Bo b  a p p r o a ch in g  t he  R ho d e  Is la n d  co a s t lin e  

in  Au g u s t  19 9 1 (Pho t o  co u r t es y  NOAA) .   

  

Hurricane Bob hit Rhode Island and southeastern Massachusetts as a moderate hurricane in 1991. Bob was 
small in size - but concentrated great power in isolated areas. Fortunately, a northeasterly track kept most of 
Long Island, Connecticut, and western Rhode Island on the weaker side of the hurricane. This was fortunate, 
since Bob was stronger than Gloria in 1985. Unlike Gloria, which arrived at low tide - the storm surge from 
Bob was more significant, and several areas reported extensive wind and storm-surge damage. However, the 
effects of Bob were in small beach towns in Rhode Island and southeastern Massachusetts, thus media coverage 
was minimal. Nevertheless - damage in several areas was at levels not seen since Hurricane Carol in 1954. 

Hurricane Bob developed from a persistent area of clouds just to the east of the Bahamas. By August 17th, Bob 
was located about 200-miles east of the central Florida coast, with winds of 75-mph. By the 18th, Bob begin 
turning in a more northerly direction, continuing to intensify. As the storm swept past the North Carolina Outer 
Banks - the Diamond Shoals Light buoy recorded sustained winds of 99-mph and a peak gust of 123-mph. Bob 
continued to intensify early on August 19th - reaching major hurricane strength about 80-miles east of Virginia 
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