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        One picture is worth a thousand words. 

HEATWAVES - How Much Hotter?  How Much More Frequent?    

The climate is changing.  The IPCC concludes that 
the world has warmed 1.09 C  since the preindustri-
al period. [AR6 WGI p.5 (2021)].   The graph shows a 
relaƟvely linear rate of warming of 1.17 F per centu-
ry or 0.7 C per century.  The IPCC puts the current 
rate of warming at about 0.8 C per century, or, 
rounding up, about 1 C per century.  

Atmospheric CO2 levels have been rising signifi-
cantly and steadily since about 1960.  The rate of 
rise has been about 5% per decade with a slight 
increase over the last 20 years.   So there has 
been over 60 years of reasonably linear CO2 rise 
matched by a reasonably linear rate of tempera-
ture rise of about 1 C per century.  

For nearly 30 years the IPCC computer models have 
been calculaƟng that temperatures will rise immedi-
ately and rapidly at rates much higher than 1 C per 
century.  But the actual measured temperatures 
show no such acceleraƟon.  Temperatures conƟnue 
to rise at roughly the trend-line rate of about 1 C per 
century. 



As global temperatures rise, the number of hot days 
and of heat waves can also be expected to rise, and 
the IPCC so predicts.  At the same Ɵme the number of 
cold extremes is declining.  The image shows the 
most recent IPCC finding.  So - 

1.  How much hoƩer will hot days and heat waves 
 get? 

2.  How much more frequent will they become? 

3.  Will the overall effect be net good or net bad? 

The IPCC concludes that the warming of temperature extremes tends to “scale linearly 
with global warming.” (AR6 WGI p. 1554 ).  Since 1880 the world average temperature 
has risen from about 57 F to 59 F (1 C = 1.8 F).  Therefore, if the world temperatures 
conƟnue to rise at about 1 C per century, hot days and heatwaves, on average, can be 
expected to warm by about 1 C.  Boston experiences annual temperature swings from 
about 10 F in the winter to 95 F in the summer.  So 100 years from now the swing will 
be from about 11.8 F to 96.8 F, hardly noƟceable over a 100 year period. 

The US heatwave index has shown a modest in-
crease since the 1960s, but the levels since 2000 
have been comparable to the levels from 1900-
1960 and much, much cooler than the unusual 
1930s.   

As to frequency of hot days and heatwaves, the 
IPCC provides no quanƟficaƟon or even discus-
sion.   (AR6 WGI p. 1548-1557).  In the US only 
19% of weather staƟons have reported an in-
crease in the number of hot days since 1949, but 
about 31% (329 staƟons) have reported a de-
crease. 



This past July the media presented extensive 
coverage of so-called “unprecedented” heat 
on July 4, but the percentage of US weather 
staƟons reporƟng over 100 F on July 4 has 
been slightly declining since 1895 despite 
rising global temperatures and CO2 levels. 

The 4th US NaƟonal Climate Assessment 
(2017) showed no significant increase in US 
heatwave frequency or intensity since 1900. 

The % of US days per year above 95 
F has been declining over the period 
1895-2019. 

The US government’s most accurate data col-
lecƟon network, the Climate Reference Net-
work (CRN), maintained by NOAA, shows that 
the conƟnental US has not warmed at all since 
January 2005, when the CRN first started col-
lecƟng data. 



There are decadal regional temperature 
trends that are concealed by use of an aver-
age number for the conƟnental US or for the 
world.  Thus data for the US West coast 
shows rising temperatures 1987-2016 while 
the greater part of the country has had con-
stant or declining temperatures. 

When one region of the world is unusually warm, it 
is common that an adjoining region is simultaneous-
ly unusually cold.  The image shows the unusual 
heatwave that Western Europe experienced in July 
2022, and shows that Eastern Europe was simulta-
neously experiencing unusual cold.  This is caused 
by short-term variaƟons in the Jet Stream that have 
nothing to do with climate change. 

This past June-July Texas experienced an ex-
treme Heat Dome, but most of the US was colder 
than normal.  The average temperature for the 
enƟre conƟnental US for June 1-July 18 was only 
0.07 C (0.13 F) higher than normal. 

What is the overall significance of increasing heatwave inten-
sity and frequency?  Is this a net beneficial change or a net 
detrimental change?  Much depends on when and where the 
warming is occurring.  Most nonscienƟsts think of hot days 
and heatwaves in absolute terms, e.g. a day with temperature 
greater than a parƟcular temperature, such as 95 F (35 C).  
But scienƟsts and the IPCC tend to define hot days in relaƟve 
terms, e.g. a day where the temperature is 10 F or 5 C hoƩer 
than the average temperature for that day over the prior, say, 
30 years.  Using this relaƟve definiƟon, scienƟsts can talk 
about hot days and heatwaves in Alaska in the winter.  Such 
hot days and heatwaves are beneficial to, and welcomed by, 
Alaska residents. 



Warming, more hot days, and more frequent heat-
waves are generally net beneficial for places like 
Canada, Scandinavia, Northern Europe, and Russia.  
They are generally beneficial for countries, or at 
least the areas of countries, that have winters, such 
as the US.  Much of global warming occurs (1) in 
winter, (2) at higher laƟtudes (places closer to the 
poles and hence colder to start with than the trop-
ics), and (3) in the middle of the night rather during 
the heat of the day.  This IPCC image (AR6 WGI p.   

1549) shows that for significant parts of the world (including significant parts of North America) there has 
been no discernable trend in the annual hoƩest temperature, but a significant and broad rise in the annual 
coldest temperature.  In North America minimum winter temperatures are projected to rise faster than mean 
winter temperatures, and cold spells are projected to decrease with the largest decrease most common in 
the winter season.  (AR6 WGI p. 1556, 1830).  Climate change is not a single, global problem.  It is a problem 
of different types in different places, and best addressed at the regional or local level. 

Heatwaves do kill people, but the studies are vir-
tually unanimous that cold waves kill a lot more 
people than heat waves.   The relaƟve numbers 
differ significantly from study to study with the 
range being roughly 5-15 or more Ɵmes more 
people killed by cold than by heat.  So rising glob-
al temperatures save lives. 

In the US the risk of death due to 
heat waves has been declining sig-
nificantly in 7 of the 8 regions and 
in the country as a whole. 



A week long heatwave in July 1936 killed over 
12,000 people.  With modern air condiƟoning 
most Americans can now maintain most of their 
regular daily acƟviƟes during a heatwave without 
risk to their health. 

 

The IPCC and most environmentalists regularly 
suggest (although rarely actually state) that the 
preindustrial climate was “good,” and that, 
therefore, climate change from the preindustrial 
is “bad.”   But the truth is the exact opposite. 

During the period 1450-1850, the world 
was in the LiƩle Ice Age.  The climate was 
inhospitable for humans.  It was a misera-
ble Ɵme to be alive in Europe with repeat-
ed crop failures, famines, and epidemics.  
Glaciers advanced in the Alps and crushed 
whole villages.  We are fortunate that the 
world has warmed since the preindustrial 
period. 

As a result of rising CO2 and rising temperatures 
satellite data shows that the world has significantly 
greened from 1982 to 2015. ScienƟsts have 
aƩributed this greening 70% to the rising CO2 (CO2 
is plant food) and 30% to the rising temperature. 



The enƟre Southern rim 
of the Sahara is green-
ing.  The size of the Sa-
hara Desert shrank 8% 
from 1989-2018. 

Global crop yields have risen dramaƟcally over the 
period 1961- 2019. The IPCC agrees: (1) that the 
growing season has lengthened, (2) that there has 
been increasing producƟvity of the land biosphere 
with the increasing atmospheric CO2 concentraƟon 
as the main driver, (3) that global-scale vegetaƟon 
greenness has increased since the 1980s, and (4) 
that there was a 7% rise in global tree cover from 
1982 to 2016.  (AR6 WGI p. 5, 82, 364-5) 

CONCLUSION AS TO HEATWAVES 

Obviously there is disagreement as to these issues, and the foregoing consƟtutes just a very brief 
introducƟon, but, overall, a very strong case can be made that hot days and heatwaves, while in-
creasing, are not increasing at a significant rate, and that the overall effect of temperatures and 
CO2 rising at current rates is net beneficial.  The world today is much beƩer off than if we were liv-
ing in the climate of the LiƩle Ice Age, 1450-1850.   

 

The IPCC in AR6 presents numerous computer model runs calculaƟng a wide range of future tem-
perature rises based on various assumpƟons, but the models have a long history of failed predic-
Ɵons.  The IPCC in AR6 makes no actual predicƟon of a faster rate of temperature rise than the cur-
rent 1 C per century, and the rate of CO2 rise is generally expected to diminish in the future. 



HURRICANE SEASON PREVIEW 

Hurricane season runs from June to Novem-
ber with acƟvity picking up significantly in 
August and peaking in September.  In July in 
the AtlanƟc there was a single hurricane, 
Don, which barely made hurricane status 
(winds >= 74 mph) and which weakened 
aŌer only 12 hours before coming anywhere 
near land.  Arlene, Bret, and Cindy were 
named storms (>= 39 mph) but never 
achieved hurricane status. 

On average since 1980 there have been roughly 40 hur-
ricanes worldwide per year about half of which have 
been major hurricanes (Cat 3+).  The trend has been 
slightly down, and recent years have been slightly be-
low average.  The IPCC could not find any increase in 
the frequency of any category hurricane.  (AR6 WGI p.9) 

On average about 2 hurricanes hit 
the US each year, and about one 
major hurricane every 2 years, so in 
many years no major hurricane hits 
the US.  The trend in both is slightly 
down.  Florida is the most vulnera-
ble state.  About 41% of all US land-
falling hurricanes hit Florida, which 
is exposed on both the AtlanƟc 
coast and the Gulf coast. 



The US government (NOAA) in May predicted a 
“near normal” hurricane season (40% chance) 
with 30% chance of “above-normal” acƟvity and 
30% of “below-normal” acƟvity.  It now (August) 
predicts a 60% chance of “above-normal.” Colo-
rado State University predicts an “unusually 
busy” hurricane season.  The current forecast by 
the BriƟsh Met Office (see image) is for Accumu-
lated Cyclone Energy (ACE) to “far exceed” the 
long-term average.  ACE takes into account both 
the frequency of hurricanes and the strength of 
the individual hurricanes.  There are numerous 
computer models that aƩempt to predict hurri-
cane frequency, but none of them have yet 
demonstrated any significant accuracy.  

Over the last 50 years global and Northern Hemi-
sphere ACE has cycled up and down without any 
clear trend.   There is no correlaƟon between hur-
ricane frequency or intensity or ACE and the 
steady rise of atmospheric CO2 and of tempera-
ture., shown in prior graphs.   

2023 is expected to be an El Nino year, 
and so world temperatures for 2023-
2024 will show a temporary spike, as 
they did in 1998-99, 2009-10, and 2015-
16, and then will decline in 2024 as the 
El Nino fades away.   



Hurricane cycles appear to 
be driven more by ocean 
current cycles, such as El 
Nino, than by atmospheric 
temperatures or CO2 lev-
els.  Hurricane damage in 
the US is much greater in 
La Nina (cold) years than in 
El Nino (hot) years.  It is 
generally agreed that an El 
Nino will “suppress” Atlan-
Ɵc hurricane acƟvity. 

There also appears to be a correlaƟon be-
tween Accumulated Cyclone Energy  and the 
cycles of the AtlanƟc MulƟdecadal Oscilla-
Ɵon.  The current status of both the El Nino 
and the AMO suggest that this year’s hurri-
cane season will be less acƟve than average.  
But to date scienƟsts have not be able to pre-
dict accurately hurricane frequency, because 
they do not understand hurricane formaƟon 
well enough.   So, we will all watch and see 
how the hurricane season develops.       
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