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        One picture is worth a thousand words. 

HURRICANES 

Hurricanes have been always with us and will re-
main so.  Reconstructions as to frequency going 
back to the Middle Ages show frequency declining 
but with significant variability.  Some reconstruc-
tions show hurricane frequency during the Middle 
Ages as much as twice recent frequencies.  Hurri-
cane frequency shows no correlation with atmos-
pheric CO2 levels, which have been rising since 
around 1800 and at a significant rate since the 1950s. 

Hurricanes cause about 60% of the world’s total 
annual losses from all forms of disasters.  The im-
age shows some of the damage from the Great Mi-
ami Hurricane of 1926.  Miami still has no sea 
walls.  If that hurricane hit Miami today, it has 
been estimated that it would cause $266 billion in 
damages, which would set a new record for the 
greatest damage ever caused by a single hurricane. 

The scientific name for these events is Tropical Cy-
clone.  But they have different names in different 
parts of the world.  They form over the tropical 
oceans, typically oceans with a surface temperature 
of at least 80 F, and move Westward due to the rota-
tion of the earth.  If a storm reaches a wind speed of 
39 mph, meteorologists give it a name. 



If the winds in a storm reache 74 mph, then it is 
classified as a hurricane.  There are 5 standard 
categories of strength that are used.  If the hurri-
cane is Cat.3 or higher, it is considered a “major” 
hurricane. 

In the North Atlantic the hurricane season runs 
June-November with September being by far the 
month with greatest activity.  This coincides with 
the warmest surface sea temperatures in the tropi-
cal Atlantic.  But warm sea water is not enough 
alone to cause hurricanes.  The yellow is the 
number of hurricanes.  The red is the number of 
tropical storms 

Hurricanes have a very complex structure.  Baro-
metric pressure and wind shear are significant fac-
tors in storm formation, but the exact process is 
not understood, and hence scientists can not pre-
dict storm formation.  As noted in the image, only 
about 1% of storms rise to hurricane strength.  
Some storms last only 2 days or less. 

During its lifetime a particular storm can vary great-
ly in its strength.  The image shows the path of 
Katrina and its category ratings at various points 
along the path.  When Katrina hit New Orleans, it 
was a Cat.3 storm.  There was so much loss of life 
and damage, because the levees and sea walls, de-
signed to protect against a Cat. 3 storm, failed.  
About half of New Orleans is 6 feet or more below 
sea level. 



There is good quality data on hurricane frequency 
and intensity since 1980 when it first started being 
collected by satellite.  The top line shows the fre-
quency of total hurricanes per year; the bottom line 
shows the number of major (Cat.3+) hurricanes.  
Both numbers have been decreasing irregularly 
since 1980.  In 2022 there were 38 hurricanes and 
17 major hurricanes. 

The frequency of US landfalling and major land-
falling hurricanes is declining slightly.  On aver-
age about 2 hurricanes hit the US each year and 
one major hurricane every other year.  From 
2005 until 2017 no major hurricane hit the US - 
an unprecedented period without such a hit.  But 
hurricanes vary hugely - since 1945 there have 
been anywhere from 0 to 7 major hurricanes per 
year in the North Atlantic. 

Florida, Texas, and Louisiana are the states that 
have been hit most frequently by the strongest hur-
ricanes (Cat.4+). 

The IPCC can find no trend with respect to 
hurricane frequency or intensity or US land-
falls.  But the IPCC finds that the “global 
proportion of major (Cat.3+) hurricanes’ oc-
currence has increased over the last four dec-
ades.  (AR6 WGI p.9).  This finding has been 
attacked as relying primarily on a single 
2019 paper that has since been corrected by 
the authors. 



Also this graph shows a rapid decrease in Cat. 1+ and 
Cat.2+ storms, a lesser decrease in Cat.3+ storms, 
and basically no change in Cat.4+ storms.  With 
Cat.1 and Cat.2 storms decreasing in number faster 
than the Cat.3+ storms, this means that the propor-
tion of Cat.3+ storm is increasing even though the 
number of Cat.3+ storms is actually decreasing.  
Thus even if this IPCC finding is correct, the trend is 
towards less strong hurricanes. 

The IPCC has also “cherry-picked” its data 
by using 1980 (4 decades ago) as the point 
from which to start its trend line.  If, instead, 
the trend line is started at 1950, as shown in 
this graph, there is no trend at all in the pro-
portion of major hurricanes.  

Normalized hurricane damage per year shows no 
trend, as one would expect if hurricane frequency 
and intensity were staying roughly the same, as the 
data shows.  There is, however, great variability 
from year to year.  Years that stand out with partic-
ularly high damages are 1900 (Galveston), 1926 
(Miami), and 2005 (Katrina). 

The media frequently comments upon the number of billion 
dollar storms,” but economists are virtually unanimous that 
storm damages have to be normalized.  The graph shows the 
explosion of the Florida coastal population from 1900 to 
2020.  More people mean more houses per square mile, so, 
when a storm hits, more damage.  The normalization process 
takes into account the growing population, the growing 
number of structures, and the growing size and value of the 
various structures. 



Here is a list of the 10 deadliest Atlantic 
hurricanes in history.  Only two of them hit 
the US, Galveston in 1900 and Okeechobee 
in 1928.  Katrina killed about 1,400 in 2005.  
The Great Miami Hurricane of 1926 killed 
only about 500, because the population of 
Miami was so small at the time. 

The Galveston hurricane in 1900 delivered 
a 15 foot storm surge that totally destroyed 
the city. 

In 1901 the Texas legislature appropri-
ated the funds to build a 17 foot sea 
wall to protect Galveston. 

After Katrina killed about 1,400 
people in New Orleans in 2005, 
Congress funded a massive pro-
gram to build and repair the levees, 
breakwalls, etc., protecting New 
Orleans.  So, when Ida hit in 2021 
(about the same strength as Katri-
na), only 6 were killed.  By con-
trast, Miami with an average ele-
vation of only about 6 feet above 
sea level remains unprotected to 
this day. 



Extraordinary progress has been 
made reducing the numbers of 
people killed worldwide by ex-
treme events. 

The number of hydrological, climato-
logical, and meteorological disasters 
over the last 20 years has remained 
roughly unchanged. 

Bangladesh has made extraordinary pro-
gress in adapting to hurricanes (called 
cyclones in the Bay of Bengal) to reduce 
the death toll.  Bangladesh and India 
have mastered the art of “vertical evacua-
tion,” as opposed to “horizontal evacua-
tion” as practiced in the US. 

Evacuation shelters are on 
stilts and double as schools or 
community centers.  The 
Bangladesh goal is to have 
such a shelter within a one 
kilometer walk of every per-
son at risk of storm surge.  
The shelters have space for 
cattle and other livestock as 
well. 



Bangladesh has organized an army of volun-
teers to spread the word “the last kilometer” of 
the need to evacuate to those who have not oth-
erwise received warning. 

Scientists have created a metric called Accumulat-
ed Cyclone Energy (“ACE”), which takes into ac-
count both the frequency of storms and their total 
energy throughout their lives.  The ACE data 
shows cyclical motion without any discernable 
trend.  Throughout the period 1960-present atmos-
pheric CO2 levels have been steadily and signifi-
cantly rising, so there is obviously no correlation 
between CO2 levels and hurricane frequency,  in-
tensity, or ACE. 

Scientists have increasingly tied short term hurri-
cane variability to two ocean currents.  One is the 
Atlantic Multidecal Oscillation (“AMO”).  The 
attached graph shows a significant correlation be-
tween shifts in the AMO and hurricane ACE.  The 
correlation is particularly good during what are 
called the AMO “inactive” periods.  In the next 
few years the AMO will be switching into its 
warm phase, which would mean hurricanes switch-
ing into an inactive period.  Scientists are waiting 
to see if reduced hurricane activity follows. 

The other ocean current is the El Nino Southern Os-
cillation (“ENSO”).  The ENSO hot phase (El Nino) 
is strong enough to affect the atmospheric tempera-
tures of the entire world for a year.  It is generally 
recognized that the hot phase suppresses Atlantic 
hurricane activity, and the cold phase (La Nina) re-
sults in twice the number of US hurricane landfalls 
and in much greater hurricane damage.  In 2023 an 
El Nino is arriving.  



Scientists are unable to predict accurately hur-
ricane activity even a few months in advance.  
Every May the US government (NOAA) issues 
a prediction for the following hurricane season 
(June-November).  In May 2022 the prediction 
was 65% chance of above-normal activity, 
25% normal, and 10% below normal.  But, as 
shown in the graph at the top of page 3 above, 
there were only 38 hurricanes in 2022, just one 
above the 37 in 2021 (shown here) which was 
the fewest since 1980. 

In May 2023 NOAA predicted for the 2023 hurricane season 40% chance of above-normal 
activity, 30% chance of normal, and 30% chance of below-normal.  This prediction is so 
vague that it is the equivalent to admitting that NOAA does not know what is coming.  By 
contrast the Colorado state hurricane team predicted an “unusually busy season,” demonstrat-
ing significant difference between hurricane experts in their predictions. 

CONCLUSION 

Hurricanes will always be with us.  Since there is no long-term trend, they are a weather 
problem, not a climate change problem.  Science gives us little reason to believe that any-
thing humans can do over the next century (such as reducing CO2 emissions) will reduce 
hurricane frequency or intensity below current levels.  There is no choice but to adapt, as 
Bangladesh has done. 
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