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        One picture is worth a thousand words. 

Tornadoes, The Texas Heat Dome, The July 4 Heatwave 

Tornadoes kill more Americans than 
any other form of violent extreme 
event, an average of 71 per year.  For-
tunately most tornadoes have wind 
speeds of less than 110 miles per 
hour, are only about 250 feet across 
and, travel only a few miles along the 
ground before dissipating.  But the Tri
-State Tornado of 1925 had wind 
speeds over 260 miles per hour.  It 
moved forward at over 70 miles per 
hour, and its path of destruction was 
219 miles long.  It killed over 700 
people and injured over 2,300. 

As with hurricanes, tornadoes 
are graded by strength.  The 
Tri-State Tornado was EF5.  
Fortunately in the US roughly 
80% of the tornadoes are EF0 
or EF1.   



The US has far more tornadoes 
than any other country in the 
world, more than 1,300 per year, 
whereas Canada, the country with 
the second most tornadoes, has 
only around 100 per year. 

The central US provides ideal con-
ditions for tornadoes to form.  The 
tornado region is known as Torna-
do Alley.  High altitude, cold, dry 
winds sweep down from the Rocky 
Mountains while low altitude, 
warm, moist winds move up from 
the Gulf of Mexico. 

When these winds collide, 
they create spinning, horizon-
tal cylinders of air. 

Thunderstorms have very strong 
updrafts that can exceed 150 
miles per hour.  When a thun-
derstorm encounters a spinning 
horizontal air cylinder, it can lift 
the cylinder into a vertical posi-
tion, which can then “touch 
down” forming a tornado. 



Tornadoes are often accompa-
nied in the area by torrential 
rains, hail, and lightning.  Sci-
entists have learned that, when 
the radar pattern of a thunder-
storm displays a feature known 
as “the hook,” a tornado is like-
ly to be formed. 

In Tornado Alley systems for 
spreading tornado warnings 
have been developed, but pre-
dicting tornadoes remains sig-
nificantly problematical. 

A common practice for homes in Tornado 
Alley is to have an underground, backyard 
tornado shelter. 

June is the peak month for tornado activity.  For example, 
on June 16, 2023, a tornado hit Perryton, Texas (population 
of about 8,000).  It was EF3, strong enough to blow off 
roofs and collapse walls.  It lasted 11 minutes.  Its path on 
the ground was 6.39 miles long and half a mile wide.  A 
tornado’s destruction depends on whether it strikes a popu-
lated  area.  Cities and towns occupy only about 0.5% of 
the earth’s surface, so tornadoes usually miss densely popu-
lated areas.  Unfortunately this tornado went right through 
the center of Perryton.  Three people were killed.  Many 
homes and businesses were destroyed.  Over 200,000 peo-
ple in the area lost electric power. 



Some analyses show that Tornado 
Alley is moving Eastward, and 
some scientists attribute this to cli-
mate change, but there is no con-
sensus on these issues. 

The frequency of US tornadoes 
varies significantly from year to 
year, but for 2023 through mid-
June the frequency was at the 
mean for the period 2005-2022.  
Each of the years 2020, 2021, and 
2022 had fewer tornadoes than 
the mean of 1,380.  The IPCC 
agrees that the mean annual num-
ber of US tornadoes remains 
“relatively constant.” [AR6 WGI 
p.1595 (2021)] 

The frequency 
of EF2+ (EF2-5) 
tornadoes has 
been declining 
since 1970. 

The frequency of EF3+ (EF3-5) tornadoes has also 
been declining.  Less than 1% of tornadoes are 
EF4+ (EF4 or EF5).  There have been no EF5 tor-
nadoes in the US since the Moore Tornado in 2013.  
The 10 years since 2013 is the longest period on 
record without an EF5 tornado. 



CONCLUSION AS TO TORNADOES 

Based on the actual measured data, the frequency and strength of US tornadoes is remaining the 
same or declining.  As to the future, scientists have not yet been able to create models to predict 
the future number or strength of tornadoes, wind gusts, hail storms, or lightning [IPCC AR6 WGI 
p.1825 (2021)], so there are no models (and there is no data) suggesting that the number or inten-
sity of any of these events will be increasing over the 21st century.   

THE TEXAS HEAT DOME, THE JULY 4 HEATWAVE 

Last month (June 2023) a “heat dome,” a 
form of heatwave, settled over Texas.  Then 
this past July 4 the Eastern US experienced 
a significant heatwave.  Both events attract-
ed extensive media coverage  Both of these 
events are examples of extreme weather, but 
climate change is a change in the frequency 
or intensity of some weather variable over 
an extended period of time, usually under-
stood to be at least 30 years.  Over the last 
130 years the US maximum average July 4 
temperature has been declining with very 
substantial year-to-year variability.  A single 
hot July 4 is not evidence of  climate 
change, nor is a single heat dome incident. 

The heat wave index for the con-
tinental US shows a slight up-
ward trend since the 1960s, but 
the data for recent decades re-
sembles the data for 1900-1955, 
so it is difficult to conclude that 
there has been much, if any, cli-
mate change with respect to this 
variable.  What stands out in this 
dataset is the extraordinary heat 
wave spike of the 1930s.  This is 
an example of how extreme short
-term, natural variability can be.   



The 1930s were the years that heat 
and drought turned the Great Plains 
into a wind-blown desert, known in 
history as the “Dust Bowl.”   

During the horrible month 
of March 1936 dust storms 
ravaged the Great Plains 
while “all Eastern America 
[was] under flood waters.” 

TENTATIVE CONCLUSION AS TO HEATWAVES 

Heatwaves present a complicated bundle of scientific issues, which the media usually 
distorts and misrepresents.  In general, the world has, in fact, been warming at a rate of 
slightly less than 1 C per century. [IPCC AR6 WGI p.5 (2021)].  Hot extremes including 
heatwaves have, in fact, been becoming more frequent and more intense across most 
land regions. [IPCC AR6 WGI p.8 (2021)].  So key issues become quantification and 
significance.  How much more frequent are heatwaves getting?  How much more in-
tense?  How good or how bad are these changes?  These issues will be addressed in a 
future newsletter. 
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