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Hurricanes Ivan 2004, Katrina 2005, Rita 2005 and Ike 2008 would make one believe 
that Gulf of Mexico [GOM] hurricane activity is increasing and that hurricanes are 
getting larger and stronger.  These strong hurricanes made a serious impact on 
operations in the Gulf of Mexico.  For the offshore industry, several questions come to 
mind.  Are the size and intensity of Gulf of Mexico hurricanes increasing? Is there any 
indication that Climate Change is the cause? In other words, is human activity resulting 
in more, larger and stronger Gulf of Mexico Hurricanes? 
 .  
In an attempt to find answers to these questions, we need to review what we know 
about past Gulf of Mexico hurricanes, how the operations offshore have grown since 
1938 and why the size of the hurricane could be more important in determining the 
impact on offshore facilities than the intensity. The search for these answers will begin 
by answering the following questions.   
 
            

Have there been similar Gulf of Mexico hurricanes to Ivan 2004, Katrina 2005, 
Rita 2005 and Ike 2008?   

 
If the Gulf of Mexico hurricanes are sorted by decades, are there differences in 

the number and strength of hurricanes by decade? 
 
How would the early Gulf of Mexico hurricanes impact the Gulf oil leases today?   
 
How did the number of offshore platforms grow by decade? 
 
Were the hurricanes of the 1960s smaller and weaker or was the exposure 

offshore less dense?  
 
How have humans observed hurricanes throughout history? 
 
Are the weather patterns changing or is human’s understanding of hurricanes 

changing?   
 
What part do improved observations play in the size and strength of hurricanes?    
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A review of past hurricane activity in the Gulf of Mexico was performed in an attempt to 
find the answer to these questions. Known past tracks of Atlantic Basin tropical 
cyclones since 1851 have been developed and are available from NOAA’s National 
Hurricane Center.  Figure 1a is a plot of the known tropical cyclones in the Atlantic since 
1851 and the Eastern Pacific since 1949.  Figure 1b is a plot of the known Category 3 or 
greater hurricanes on the Saffir/Simpson Scale in the Atlantic since 1851 and in the 
Eastern Pacific since 1949. Until the 1960s, we were not aware that the Eastern Pacific 
had just as many if not more tropical cyclones as the Atlantic. 
http://www.nhc.noaa.gov/pastprofile.shtml#hrhm 
 

 
Figure 1a:  All known tropical cyclones in the Atlantic Basin since 1851 and the Eastern 

Pacific Basin since 1949 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1b:  Major Hurricanes [Saffir/Simpson Category 3 to 5] in the Atlantic and Pacific 
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There have been 32 known Category 5 hurricanes in the Atlantic Basin. All of these 
have occurred since 1935, mainly due to the limited tools of humans to measure the 
pressure offshore [See Figure 2]. The lowest pressure was measured in Hurricane 
Wilma in 2005 at 882 mbs. The highest maximum sustained winds were in Hurricane 
Allen in 1980 at 165 knots. The most Category 5 hurricanes in one year was in 2005 
when there were four [Emily, Katrina, Rita and Wilma]. In 2007 there were two [Dean 
and Felix]. There were also two in 1961 with Carla and Hattie.  1960 had two Category 
5 hurricanes with Donna and Ethel. Table 1 gives the maximum sustained winds in the 
notable Category 5 hurricanes in the Gulf of Mexico.   
 

 
 

Figure 2:  Plot of all known category 5 hurricanes. 
Green indicates a category 1 hurricane on the Saffir/Simpson Scale – Yellow indicates a 

category 2 – Orange indicates a category 3 – Red indicates a category 4 and Purple 
indicates a category 5  

 
 
When using the historical hurricane track data file, one must keep in mind that prior to 
WW II, the offshore observations of tropical cyclones depended on ship reports.  Ships 
avoid storms so observations of the offshore tracks of tropical cyclones prior to the first 
satellites in the 1960s are most likely not complete.   
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Table 1: Notable Category 5 GOM lease hurricanes 
 

165 kts  Hurricane Camille   1969 
155 kts Hurricane Allen       1980 
155 kts Hurricane Rita  2005 
150 kts Hurricane Carla                  1961 
150 kts Hurricane Katrina  2005 
140 kts Hurricane Beulah  1967 
140 kts Hurricane Ethel  1960 
135 kts Hurricane Betsy  1965 

 
A good example of this is when you compare known tracks for the 1933 Hurricane 
Season and the 2005 Hurricane Season. There were 21 known tropical cyclones in 
1933. Notice in Figure 3 there were no tropical cyclones east of 40W in 1933 [Landsea, 
2007, EOS].  This is most likely due to our inability to observe the cyclones in this region 
at that time.  In 2005 there were 28 tropical cyclones which formed east of 40W.   
 

 
 

Figure 3:  2005 Hurricane Season Compared to 1933 Hurricane Season 
 
This comparison demonstrates how the methods humans use to observe tropical 
cyclones have changed over the years. Prior to 1943, we only had ship reports.  The 
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first flight into an Atlantic tropical cyclone was in 1943. In 1946, the Navy and Air Force 
formed the Hurricane Hunters. Hurricane Audrey in 1957 was the first hurricane 
observed by a coastal radar. In 1958, the first real-time hurricane track forecast was 
made by a computer. The first satellite photo of a hurricane was during the 1960 
hurricane season. In the 1970s, the first Geostationary Satellite [GOES] for continuous 
monitoring of the Atlantic Basin was launched. The Dvorak technique to estimate the 
intensity of tropical cyclones from satellite photos was developed in 1974. Doppler radar 
became available in 1992.  Figure 4 is radar depiction of Hurricane Audrey in 1957 and 
Figure 5 is a Doppler radar depiction of Hurricane Rita in 2005. In each decade there 
have been improvements to our tropical cyclone observation tools. These tools have 
enabled us to observe the tropical cyclones in more detail and determine the maximum 
sustained winds, central pressure as well as track.   
http://www.aoml.noaa.gov/hrd/tcfaq/J6.html 
 
 
 

 
 

Figure 4:   Radar depiction of Hurricane Audrey 1957 on a WSR – 57 Radar 
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Figure 5:   Doppler Radar depiction of Hurricane Rita 2005 
 
 
Prior to World War II, Humble Oil tested the Gulf waters in the late 1930s by 
constructing one of the first drilling sites. This site was located in the Gulf at McFadden 
Beach south of the refineries at Port Arthur, Texas. A trestle extended out more than a 
mile from shore with the drilling rig at the end of the trestle. Materials and workers were 
brought out to the rig over railroad tracks attached to the trestle. A small hurricane in 
August 1938 ripped apart the entire facility, no oil deposits were found and Humble 
abandoned the venture. From this the industry decided that trestles could not be built 
high enough or strong enough to survive a hurricane.  
 
In 1937 and 1938, Pure Oil [now Chevron] and Superior Oil [now ExxonMobil] built a 
large wooden platform known as the Creole about a mile offshore in about 14 feet of 
water. This became the first producing property in the Gulf of Mexico. This platform 
measured 320 feet by 180 feet. Three hundred treated yellow pine piles were driven 14 
feet into the bottom. The idea was to cluster as many wooden piles together so the 
structure would have stability against the wave forces. The structure was constructed 
with the idea of surviving winds up to 150 miles per hour. There was no available data 
on hurricane-generated waves. I.W. Alcorn, the designing engineer for Pure Oil, 
designed the deck 15 feet above of the water with the idea that this height would be 
sufficient protection from normal high waves. Not having a method to calculate the 
strength and height needed to survive a major hurricane, he designed the deck so that it 
would be swept off the piles if the structure was struck by very high waves. This would 
limit the damage to the extensive system of piles. 
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The first successful well in the Gulf was completed on March 18, 1938. In 1940 a small 
hurricane moved through the region where the Creole platform was located sweeping 
the deck off the piles and badly damaging the piles. New piles were driven into the sea 
bottom and a new deck built. This platform was very successful, producing over four 
million barrels of oil over the next thirty years. This was the first platform to survive a 
hurricane. Figure 6 show the tracks of the 1938 and 1940 hurricanes.  
 

 
Figure 6:  Tracks of the 1938 and 1940 hurricanes which damaged some of the  

first platforms in the Gulf 
  
World War II almost halted development in the Gulf. The few Gulf workers continuously 
scanned the horizon for periscopes of German submarines on the small platforms being 
built in 1942. Much was learned about offshore winds and waves during World War II, 
and after the war, the industry returned to the Gulf.  http://gulfoil.bara.arizona.edu 
 
As the offshore industry ventured into the Gulf, they were working in an environment 
where they had little experience. In 1946-1948, the belief was that the decks of the 
platforms had to be at 20 to 40 feet to avoid the highest waves. Harris and Knox in 1947 
projected, “in 100 feet of water, waves will probably seldom if ever, exceed 20 feet in 
height.” Decks thus should be placed “20 feet above the still water line.” 
 
The GOM offshore industry was fortunate in that development of the fields offshore in 
the Gulf happened during a period of time when few hurricanes impacted the region 
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where the first offshore platforms were placed. This honeymoon continued until 1964 
when Hurricane Hilda moved through the oil patch.   
 
As the brief encounters with the hurricanes continued in the late 40s, Sverdrup Munk 
recommended a deck height of 32 feet for the offshore platforms with the expected 
maximum wave height of about 25 feet. In September 1948, a small hurricane formed 
rapidly not allowing time for evacuation of Calco’s operations off Grande Isle, Louisiana.  
After this encounter, Calco increased its estimate of the expected maximum waves in 
the Gulf. Another hurricane in October 1949, known as the Freeport Hurricane, severely 
damaged a platform with 40 foot waves. During the 1949 Freeport Hurricane, a platform 
with a 26 foot high deck suffered damages while a platform with a 33 foot deck showed 
no damage. At this time, there were 23 offshore platforms. Figure 7 shows the tracks 
and estimated hurricane wind fields for the hurricanes in 1947, 1948 and 1949.  
 
 

 

 

 

 

 

 

 

 

 

 

Figure 7:  Tracks and wind fields of the hurricanes that moved through the Gulf in 1947, 
1948 and 1949 along with Hurricane Flossy in 1956 and Hurricane Audrey in 1957 

Observations from 1947 to 1952 from these hurricane encounters suggested that the 
key problem was to keep the mammoth waves from cresting on the deck. Figure 7 also 
includes the tracks and wind fields of Hurricane Flossy 1956 and Hurricane Audrey in 
1957. Hurricane Flossy had maximum sustained winds of 110 mph and 15 to 20 feet 
waves. Numerous tenders broke their moorings or moved off their anchors and many 
risers were damaged. Hurricane Audrey in June 1957 caused one mobile drilling rig to 
sink and damaged four tenders when their moorings were broken. Estimated damage 
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from Audrey was $16 million. The 1957 Hurricane season was not over. In September, 
Tropical Storm Bertha moved inland near Cameron sinking one drilling tender and 
running one tender aground.   

Until 1964, no major hurricanes moved over the areas of high concentrations of offshore 
operations. Three hurricanes Hilda (1964), Betsy (1965) and Camille (1969) 
demonstrated the risks presented by major hurricanes were gravely underestimated.  
 

Hurricane Hilda 1964 – 100 year Storm 
 13 platforms destroyed and 5 more damaged beyond  repair  
 Losses reached over $100 million 
Hurricane Betsy 1965 – 100 Year Storm 
 8 platforms destroyed and damaged others  
Hurricane Camille 1969 – 400 year Storm  
 Shell measured waves of 70 to 75 feet  

 
Figure 8 shows the tracks and wind fields of these significant Gulf of Mexico Hurricanes 
that moved through the oil leases in the decade of the 1960s. The growth in the western 
Gulf was not as concentrated so the impacts of Hurricane Carla 1961 and Hurricane 
Beulah in 1967 were not as great as Hurricanes Hilda, Betsy and Camille.  However, 
these two storms are among some of the largest hurricanes experienced in the Gulf with 
hurricane force winds extending out over 100 nautical miles.  Category 5 storms during 
this period were Hurricane Ethel 1960, Hurricane Carla 1961, Hurricane Beulah 1967 
and Hurricane Camille 1969.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8:  Tracks and hurricane wind fields for the Gulf of Mexico Hurricanes in the 
1960s 

 
The number of platforms in the Gulf of Mexico grew rapidly. By 1950, there were 23 
offshore platforms in the Gulf. Just 10 years later, in 1960, there were 462 platforms. 
Figure 9 shows the progression of the number of platforms in the Gulf of Mexico since 
1942. By 1965, there were over 1,000 platforms in the offshore oil leases and reached 
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over 2,000 by 1974. By 1982 there were over 3,000 offshore platforms.  Fortunately, the 
decades of the 1970s, 1980s and 1990s with a few exceptions were not as active as the 
1960s. Hurricane Andrew in 1992 moved across the eastern oil leases into central 
Louisiana destroying over 75 platforms. Andrew’s winds and waves were hindcast and a 
belief of what one could expect for a major hurricane was determined.   
 

 

 
Figure 9: Time line by year and number of Gulf of Mexico oil platforms 

 
The decade beginning in 2000 was the worst for hurricane impacts in the history of Gulf 
of Mexico Exploration and Production. With Hurricane Lili in 2002, Hurricane Ivan in 
2004, Hurricanes Katrina and Rita in 2005 and finally Hurricane Ike in 2008, the impact 
on the offshore oil industry was devastating.  But does that make it the worst for the Gulf 
of Mexico? When you compare the hurricane tracks and hurricane wind fields by 
decade, you find the decades that started in 1880, 1900, 1910 and 1960 were busy 
hurricane seasons. The 1960s had very large hurricanes such as Hurricane Carla and 
Hurricane Beulah both with hurricane force winds extending out over 250 nautical miles.  
In the early decades, observations of wind field sizes were only from ship reports. So for 
the early wind field depictions, an average hurricane size was used.  Also the intensity 
offshore for these early hurricanes is also very hard to determine since ships move 
away from the cyclones. There were most likely Category 5 strength storms that moved 
through the Gulf during the early decades. 
 
Today with GIS Software, the tracks of the cyclones can be plotted with the oil leases in 
addition to the platforms and pipelines in the Gulf of Mexico.  The images in Figure 10  
show the tracks of the significant Gulf of Mexico hurricanes by decade.  From the 
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tracks, we can see that the activity change by decade is not alarming.  The decades 
beginning with 1970, 1980 and 1990 were not as active as the decade of starting in 
2000. They were similar to the decades starting in 1920, 1930, 1940 and 1950. The 
hurricane wind fields are depicted by the yellow arrows which are maximum sustained 
winds of 64 to 82 knots. When possible, the wind fields for significant hurricanes were 
modeled and plotted.   
 

 
 

Figure 10:  Tracks of significant Gulf of Mexico oil lease hurricanes by decade 
green line indicates a category 1 hurricane on the Saffir/Simpsons Scale, Yellow is 

category 2,  orange is category 3, red is category 4 and purple is a category 5.  
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The number of major hurricanes [Category 3, 4, or 5] that went through the Gulf of 
Mexico oil leases  by decade are given in Table 2.  When you group the decades in to 
three groups, a pattern appears.  The GOM oil leases seem to have a higher risk of a 
major hurricane for two decades and then have a quiet decade.  

 
Table 2:  Number of major GOM oil lease hurricanes by decade 
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This indicates that we should be entering a quiet decade this year and will return to an 
active decade in 2020 and 2030.   But one must remember that it only takes one major 
hurricane on the right path to cause significant damage.  
 
The maps in Figure 10 were made using ESRI Geographic Info Systems [GIS] ArcView 
Software. This software has allowed Weather Research Center [WRC] meteorologists 
to track hurricane impacts such as winds and waves versus the offshore properties in 
the Gulf of Mexico. The maps not only give the tracks of the hurricanes by the decade 
but also plot the location of the platforms for the decade.   
 
When reviewing the hurricane tracks by decade, one cannot help but notice how in the 
later decades there appears to be more hurricanes. Prior to 1943, the only source 
humans had to observe hurricanes especially offshore was through ship observations. 
Vecchi and Knutson [2008] have reviewed the location of the ship wind speed 
observations from August through October and plotted the number of observations per 
2º by 2º square for three time periods. The first period was 1878 to 1914 before the  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 11:  Ship traffic density based on the average number of winds observations per 
month per 2º by 2º square [Vecchi and Knutson, 2008] 
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Opening of the Panama Canal, the next period is 1915 to 1945 after the end of World 
War II, and the third period is from 1946 to 1965 which was from the end of World War II 
to the beginning of the satellite era. Figure 11 demonstrates how the density of ship 
traffic changed with time and how tropical cyclones most likely were not observed 
during these periods. 
 
Notice in Figure 11 how the ship traffic increased in the Gulf of Mexico and the 
Caribbean after 1915. Unless a tropical cyclone made landfall or a ship encountered it, 
a hurricane could have been missed. Another influence on the ship record are the years 
from 1914-1918 and 1939-1945 due to the World Wars when ship weather observations 
were not released and many of the records were destroyed.  
 
Between 1944 and 1965, aircraft reconnaissance flights were added as an 
observational tool. These flights were limited to the hurricane’s proximity to land. 
Satellite monitoring of the Atlantic Basin began in 1966.   
 
Realizing the record of tropical cyclones might not be complete makes it difficult to 
predict how climate change could impact the number of tropical cyclones in the Atlantic.   
According to Vecchi and Knutson, in the 1800s there were at least three tropical 
cyclones missed per year, two tropical cyclones in the 1900s to less than one tropical 
cyclone in the 1950s.   
 
Another adjustment estimate was made by Landsea, 2008 when he reviewed the short 
lived tropical cyclones, with short lived being defined as less than 36 hours [1.5 days].  
For example, there were 16 tropical cyclones in the 2007 Atlantic Season and nine of 
these cyclones were short lived. Again being able to detect these short lived cyclones 
was possible using the Quikscat satellite tool which was developed in 2002. Table 3 
gives the number of tropical cyclones with duration of less than 1.5 days for four 
different periods. This demonstrates how the number of tropical cyclones each year 
varies depending on the tools that humans are using to observe them.  
 
 
 Table 3:  Number of tropical cyclones with duratio n of less than 1.5 Days 
 

 1900-1943    12 
 1944-1965   19 
 1966-2001   61 
 2002-2007   26 

 
When you make the adjustments by adding the estimated missing tropical cyclones and 
removing the short lived tropical cyclones to the tropical cyclone annual count, then any 
upward trend indicated in the history is eliminated.   
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In conclusion, one could say that humans are at fault for more hurricanes since our 
ability to observe the number of tropical cyclones has improved.  
 
Hurricane Impacts on Gulf of Mexico Offshore Indust ry 
 
Looking back at the history of the Gulf of Mexico Offshore Exploration the hurricanes of 
the 1960s shocked the industry. Hurricane Hilda 1964 triggered special meetings to 
investigate the impact of hurricanes on the offshore industry. Hilda was followed by 
Hurricane Betsy in 1965 causing a review of the belief of how high the waves could 
reach in a hurricane.    
 
A summary of the impact of hurricanes over the Gulf of Mexico is given in Table 4. This 
table contains the estimated number of platforms destroyed as these hurricanes moved 
through the oil leases.  [MMS TAR No:  642]  As you can see, Hurricane Andrew and 
Hurricane Rita destroyed about 2% of the installed platforms.   
   
 

Table 4: Summary of destroyed and damage platforms  
 

Hurricane Year 
Structure 
Destroyed 

Number of 
Platforms Installed  % 

       
Grand Isle 1948 2 7 28.6 

Carla 1961 3 571 0.5 
Hilda 1964 14 917 1.5 
Betsy 1965 8 1047 0.8 

Camille 1969 3 1526 0.2 
Carmen 1974 2 2037 0.1 
Frederic 1979 3 2567 0.1 

Juan 1985 3 3497 0.1 
Andrew 1992 75 3930 1.9 

Lili 2002 8 4020 0.2 
Ivan 2004 7 3903 0.2 

Katrina 2005 45 3877 1.2 
Rita 2005 74 3877 1.9 

Gustav 2008 1 3731 0.0 
Ike  2008 59 3737 1.6 
          

Total    307     
 
 

Through better understanding and use of observations, hurricane forecasts can be 
improved.  Using GIS Software,  WRC developed the Freeman/Hasling Hurricane 
Damage Potential Scale that could enhance the Saffir/Simpson Scale, which does not 
take size into account.  For offshore operations, the size of the storm impacts the height 
of the waves, which impacts the number of facilities damaged.  
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Hurricane Ike in 2008 demonstrated that not only are the maximum sustained winds of a 
hurricane important but also the size of the wind field.  Hurricane Ike was a Category 2 
hurricane with maximum sustained winds of 95 knots. The hurricane force winds 
extended out to the north for 110 nautical miles.  This created a large area of hurricane 
force winds generating very long fetches which allowed the waves to grow.  Figure 12 
shows how the waves would grow for certain winds for fetches of increasing length.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Figure 12:  Graph of significant waves versus wind fetch 
 
 
 
The distance the wind blows over a body of water [fetch] combined with the duration of 
the high winds can cause the waves to become higher. Hurricane Ike destroyed 52 
platforms and damaged another 62 showing how destructive these waves could be.   
This demonstrated WHY SIZE MATTERS! Figure 13 compares the hurricane wind fields 
of Hurricane Gustav, which was a Category 3 hurricane and caused very little damage, 
to the wind field of Hurricane Ike.  
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Figure 13:  Hurricane wind field for smaller  Gustav and larger Ike 2008 
 
The impacts of Hurricane Ike started WRC meteorologists to wonder how the size of 
past Gulf of Mexico wind fields would compare. The wind fields of significant Gulf of 
Mexico hurricanes were hindcast and plotted using GIS software.  Figure 14 shows the 
varying sizes of hurricane wind fields. Hurricane Carla in 1961 and Hurricane Ike in 
2008 were the largest.  The yellow arrows indicate the category 1 maximum sustained 
winds.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14:   Significant Gulf of Mexico hurricane wind fields 
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The wind field in a hurricane can change from hour to hour.  Figure 15 shows the wind 
fields for Hurricane Katrina in 2005. The size of the wind field will determine how many 
of the offshore properties will be impacted by the hurricane.  
 

 
 

Figure 15: Hurricane wind fields along the track of Hurricane Katrina 2005 
The yellow arrows indicate the category 1 sustained winds.  

 
 
Figure 16 is a graph of the size of the hurricane defined by the radius of maximum 
sustained winds which are hurricane force. One of the largest Gulf of Mexico 
hurricanes, as defined by the size of the hurricane force winds was Hurricane Opal in 
1995 which had hurricane force winds extending out east of the center for 125 nautical 
miles. Fortunately for the industry, this took the strongest winds east of the oil leases. 
Hurricane Ike in 2008 with hurricane force winds extending out over 110 nautical miles 
north of its track demonstrated how the size of a hurricane matters almost as much as 
the highest winds.  As you can see from the chart Hurricane Carla in 1961 and 
Hurricane Beulah in 1967 were very large storms. The 1906 hurricane which made 
landfall in Mississippi was also estimated to be a very large hurricane.   
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Figure 16:  Sizes of significant Gulf of Mexico Hurricanes 
 
 
 
 
There were 50 Gulf of Mexico oil lease hurricanes where the size of the hurricane wind 
field could be estimated. Ten of these hurricanes had a radius of maximum sustained 
winds of 50 nautical miles or less, and  23 of the hurricanes had radius greater than 50 
nautical miles but less than 61 nautical miles.  Seventeen of the hurricanes had a radius 
of hurricane force winds greater than 69 nautical miles.   
 
The WRC Hurricane Wind/Wave Field Model also allows a cross section of the wind 
field to be plotted. These were done for the various Gulf of Mexico hurricanes and 
compared, [See Figure 17].  Notice how much larger the swath of hurricane force winds 
is for Hurricane Ike in the orange is compared to Hurricane Camille in the light purple. 
The model also computes the significant wave field, maximum wave field, and the wave 
crest field.  Figure 18 is a plot of the wave crests for various hurricanes. Hurricane Ike 
had a very large region of wave crests greater than 45 feet.  
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Figure 17: Cross section of Gulf of Mexico hurricane wind fields 

 
Figure 18: Cross section of the wave crest field for various Gulf of Mexico hurricanes 
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The swaths of past hurricanes were then plotted on various paths of hurricanes through 
the Gulf.  Figure 19 is a sample of different types of hurricanes on Hurricane Ike’s track.  
These swaths indicate significant wave heights of 34 feet or greater and wave crests of 
45 feet or higher. Using the GIS software, one is able to estimate the number of 
offshore properties that would be exposed to these type of conditions. This information 
was used to develop the Freeman/Hasling Hurricane Damage Potential Scale.  
 

 
 

Figure 19: Swaths of significant waves of 34 feet or wave crest of 45 feet for various 
hurricanes along Ike track 

 
Table 5 is the Freeman/Hasling Hurricane Damage Potential Scale which gives the user 
a number from 1 to 5 to indicate the severity of the damage that could be caused to 
offshore properties.  
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The Freeman/Hasling Hurricane Damage Potential Scale is based on:  
 

•  Maximum Sustained Wind 
•  Radius of Hurricane Force Winds 
•  Central Pressure 
•  Area of Significant Wave > 34 Feet 
•  Hurricane Track 
•  Hurricane Speed 
•  Duration of Hurricane Force Winds 
•  Exposed Offshore Properties 

 
 

Table 5: Freeman/Hasling Hurricane Damage Potential  Scale 
 

RR6644  <<==3300  >>3300  >>==4455  >>==6600  >>==8800  

SSaaff ff ii rr//SSiimmppssoonn                      

11  11  11  11  44  55  

22  11  11  11  55  55  

33  11  11  11  55  55  

44  11  11  22  55  55  

55  11  22  33  55  55  
      
FFrreeeemmaann//HHaassll iinngg  
HHuurrrr iiccaannee  
DDaammaaggee  
PPootteenntt iiaall   SSccaallee  

11  22  33  44  55  

HHDDPP  PPeerrcceenntt   22%%  44%%  66%%  88%%  1100%%  
 
 
The Freeman/Hasling Scale combines the Saffir/Simpson Scale based on the maximum 
sustained winds of the hurricane with the largest radius of the hurricane force winds [64 
knots] to determine the Freeman/Hasling Hurricane Damage Potential number. This 
number is then entered under the radius of hurricane force winds and gives you the 
percent of the exposed offshore properties that would be destroyed and suffer damage. 
 
Conclusion 
 
The answer to the question “Are Humans at Fault for More and Stronger Offshore 
Hurricanes?” would have to be yes due to the fact that we have developed better tools 
to observe the hurricanes. The historical record of hurricanes is a very short. This 
record began during the period of natural warming from the last ice age making it very 
difficult to determine how climate change would impact the number and strength of 
hurricanes.  So when you review the questions asked: 
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·  Have there been similar Gulf of Mexico hurricanes to Ivan 2004, Katrina 2005, 
Rita 2005 and Ike 2008?   
 
 Yes the hurricanes in the 1960s, 1910s and 1880s. In the 1960s, there 

were four Category 5 hurricanes over the Gulf leases. 
 

·  If the Gulf of Mexico hurricanes are sorted by decades, are there differences in 
the number and strength of hurricanes by decade? 
 

Yes, for two decades you will have an active period for major hurricanes 
followed by a decade of very few major hurricanes over the Gulf leases.   

 
·  How would the early Gulf of Mexico hurricanes impact the Gulf oil leases today?   

 
The 1910s would have been very devastating to the properties in the Gulf 
of Mexico with five Category 5 hurricanes. There were two Category 4 
hurricanes in 1915, one that went over the eastern oil leases and one that 
went through the western oil leases.   

 
·  Were the hurricanes of the 1960s smaller and weaker or was the exposure 

offshore less dense?  
 
The exposure of the properties to the hurricanes of the 1960s was less 
dense. Hurricane Carla in 1961 was a Category 5 hurricane offshore with 
a very large wind field. At the time, there were only 517 offshore 
properties.  

 
·  How have humans observed hurricanes throughout history? 

 
How humans have observed hurricanes has changed through the years 
as technology improves. This has impacted the number of observed 
hurricanes and the hurricane climatology.   

 
·  Are the weather patterns changing or is human’s understanding of hurricanes 

changing?   
 
Climate is changing all the time. The definition of climate is “the syntheses 
of the weather.” Climate change is any systematic change in the long-term 
statistics of the climate elements such as temperature, pressure or winds.    
When you review the weather patterns over varying time periods, 
sometimes you can see patterns. When we sorted the GOM hurricanes by 
decade, a pattern for the major hurricanes became apparent. There were 
two decades with more major hurricanes over the leases followed by a 
decade with fewer. Given that the Earth has been warming since the end 
of the last ice age, the hurricane record is not long enough to determine if 
there have been changes due to warming to the hurricane record. Since 



 31 

1851, there is no indication there are more and stronger hurricanes. So 
the conclusion is that human’s understanding of hurricanes is changing.  

 
·  What part do improved observations play in the size and strength of hurricanes?    

 
Humans are responsible for the implied increase in hurricane frequency 
and strengths by developing the improved observing tools.   
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