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        One picture is worth a thousand words. 

Temperature EvaluaƟon  

 

 

2023 was the warmest year on record.  What caused the warming?  What is the significance?  The 
effect of warming (good or bad) depends on where and when the warming occurs.  The world has 
many different climate regions, and so the effects of warming and other climate change must be eval-
uated region by region. 

Six major surface temperature datasets confirm 
that 2023 was the warmest year “of record,” 
which means, roughly, since 1850.    The IPCC 
concludes that temperatures have risen 1.1 C 
from the preindustrial period to 2010-2020 
(AR6, WGI p.5), and the world may have 
warmed an addiƟonal 0.1 C since then.   The 
rate of actual measured warming since the late 
1800s, ,when warming began, is fairly linear 
and slightly less than 1 C per century. 

The  graph above  shows temperature 
“anomalies,” which are the changes of tempera-
tures from some arbitrarily chosen baseline.  
Such a presentaƟon emphasizes the change.  The 
graph on the right shows actual temperatures 
with the world warming from 57 F to 59 F (1 C = 
1.8 F) from 1880 to 2020, an increase of less than 
4% over 140 years.  Such a presentaƟon suggests 
that the temperature change has been minimal.  



.  

Despite the continued rising atmospheric 
CO2 levels, the UAH (University of Ala-
bama Huntsville) satellite dataset shows 
world temperatures flat from July 2015 to 
March 2023.  Since the UAH dataset reports 
temperatures by month, it shows the month-
to-variations that other datasets do not gen-
erally show, and that can not be explained 
by CO2 theory. 

The US government’s most accurate dataset 
(NOAA’s Climate Reference Network) shows US 
temperatures flat from 2005 (when the dataset be-
gan) through early 2023 when a temperature spike 
occurred. 

The most recent UAH monthly report shows a 
dramatic increase in the rate of world warming 
starting in May 2023.  A high was reached in 
October and then a slight decline began.  Scien-
tists agree that a significant cause is the current 
strong El Nino, but other contributing factors 
have been suggested, and, at present, there is no 
agreement on the extent of their contributions.  
But there has been no recent changes with re-
spect to CO2 or other greenhouse gases that 
could possibly cause this rapid temperature rise 
and then decline. 

Since 1960 atmospheric CO2 levels have been ris-
ing at a significant, mostly linear rate with some 
recent increase.  But the rate of world temperature 
increase has slightly slowed since 2005.  Compar-
ing the CO2 data and the temperature data since 
1960 suggests that CO2 is a significantly less pow-
erful greenhouse gas than claimed by the IPCC.   



This UAH graph identifies prior strong El Ninos, 
which cause a characteristic, short term tempera-
ture spike.  Referring back to the prior UAH 
graph, the 1997-8 spike drove up temperatures 
from -0.2 to +0.6, an increase of 0.8 C.  The pre-
sent spike is from +0.2 to +0.9, an increase of 0.7 
C.   

The El Nino/La Nina, or ENSO (El Nino South-
ern Oscillation), cycle has a profound effect on 
Pacific Ocean temperatures and world atmos-
pheric temperatures.  ENSO is just one of the 
ocean climate cycles that affect world climate 
by transferring heat back and forth between the 
oceans and the atmosphere without any change 
in total world heat content.  This is not climate 
change.  It is an example of natural variability. 

The models agree that the current El Nino is in 
decline and will vanish by summer.  When a sta-
ble, post-El Nino temperature is established, that 
will show whether or not there has been any real 
global warming, or whether this spike has just 
been a temporary transfer of heat energy from the 
oceans to the atmosphere.  Usually the oceans 
(average temperature 39 F) are absorbing heat en-
ergy from the atmosphere (average temperature 59 
F). 

The El Nino has a profound effect on regional cli-
mates, as shown.  In particular it brings torrential rains 
to California, which are currently being reported and 
blamed on climate change by politicians and by the 
media.  When ENSO switches to its cold El Nino 
phase, it brings drought to California.   



California suffers from a high degree of 
weather variability due to the ENSO cycle, 
which has nothing to do with climate change.  
There is no significant upward or downward 
trend in long term California precipitation. 

Boston’s hottest month is July, averaging 74 F.  The coldest 
month is January, averaging 29 F.  The world has warmed 2 F 
over the last century from 57 to 59 F.  So 100 years ago those 
Boston monthly highs and lows were 72 and 27 F, and 100 
years in the future those numbers will be 76 and 31.  This as-
sumes global warming has equal geographical and seasonal 
distribution, and assumes the rate of warming remains the 
same.  The maximum average temperature in July 100 years in 
the future will have increased from 82 to 84.   World tempera-
ture change of less than 2 F per century is insignificant in rela-
tion to the present Boston seasonal temperature swing, which 
is 45 F (January 29 F  to July 74 F). 

The average daily maximum temperature in 
May in New Delhi, India, now approaches 104 
F.  Yet the populaƟon of New Delhi has grown 
from less than 16 million in the  year 2000 to 
now over 32 million.   People adjust to hot 
temperatures.  People like hot temperatures.  
In the US the net movement is from cold states 
to hot states, such as Texas, Florida, Arizona, 
and Nevada.    When New Englanders move, 
they move to warmer climates, not colder. 

In the US we tend to think of a 95 degree day as 
a heat wave.  The percentage of US staƟons re-
porƟng even a single such day is declining.    



In the US more staƟons are reporƟng a de-
crease in the number of “hot” days than an in-
crease, and there is a clear geographical 
paƩern. 

Warming in the US is not evenly distributed 
geographically.  In the East and Central parts 
of the country there has been cooling, while 
the Western parts and Maine have been 
warming. 

The world average temperature conceals how much 
variaƟon there is among the over 3,000 reporƟng sta-
Ɵons around the world.  Nearly as many staƟons re-
port declining temperatures as report increasing tem-
peratures.  Some staƟons report as much as 4 C (7 F) 
less warming than average, and some staƟons report 
as much as 4 C more warming than average.  The 
world average temperature, for example, says nothing 
about the changes actually occurring in parƟcular 
places, such as AntarcƟca or Brazil or Canada.  The 
effect of climate change is predominantly regional and 
must be evaluated on a regional basis. 

The average temperature of 
AntarcƟca has not changed at 
all over at least the last 40 
years.   The interior averages  
minus 71 F.  The coasts average 
14 F.  Ice melts at 32 F.  How 
much ice is melƟng? 



But the Western edge of AntarcƟca as a 
subregion has been warming while the 
rest of AntarcƟca has been cooling. 

  

The Northern Hemisphere is significantly warmer 
than the Southern Hemisphere.  As shown for the 
period 1961-1990, the Northern Hemisphere high 
in July was 21 C  or 70 F .  But the Southern Hemi-
sphere high in January was only 16 C or 61 F. 

Most of the world’s warming  is concentrat-
ed at laƟtudes between 60 North and the 
North Pole.   

None of the conƟnental US even reaches 
50 North laƟtude, so most of the modern 
global warming is occurring North of  the 
US. 



This image shows temperature changes from  
1982 to 2023, a 41 year period.  It shows regions 
where the world has been cooling over this peri-
od as well as where it has been warming..  For 
example, some parts of India have been cooling.  
Greenland appears to have three different re-
gional climates., each experiencing different de-
grees of warming or cooling.  Siberia benefits 
from warming. 

Some studies show the ArcƟc warming twice as 
fast, or even faster, than the rest of the world. 

But temperature is not the only factor affecƟng 
the ArcƟc climate.  Summer sea ice declined sig-
nificantly 1980-2006, but over the last 17 years 
(including the annual low point in September 
2023) it has shown no downward trend.  Sea ice 
extent is determined not only by temperatures 
but also by ocean currents, wind paƩerns, and 
storms. 

The earth’s unequal warming is caused primarily by 
the effect of ocean currents, parƟcularly in the Atlan-
Ɵc Ocean.  Well known is the role in warming Europe 
of what is colloquially known as the Gulf Stream, 
which moves massive amounts of heat energy from 
tropical regions Northward, eventually into the Arc-
Ɵc Ocean. 



Co2 is a “well-mixed” greenhouse gas (AR6 
WGI p.4), which means it is evenly distributed 
in the atmosphere around the world.  There-
fore, if CO2 was the cause of global warming, 
the observed warming should be roughly even 
around the world.  But it is not.  Among other 
things, the IPCC’s computer models fail to ac-
count for the lack of warming in the AntarcƟc 
and the extra warming in the ArcƟc. 

Also global warming is not evenly distributed by 
season.  More warming occurs in the winter than 
in other seasons.  In general, warming in the win-
ter is beneficial.  Warming in spring, summer, and 
fall can be either good or bad depending on the 
parƟcular region.  In some regions warming in the 
summer is extending the length of the growing 
season and increasing crop producƟon, as 
acknowledged by the IPCC.  (AR6 WGI p.6) 

ScienƟsts idenƟfy five basic types of climate.  
The US Eastern half and the US West coast are 
Temperate (forests are dominated by deciduous 
trees).  The Great Plains and the Rocky Moun-
tains are Dry.  Canada, parts of  Europe, and 
huge areas of Asia are ConƟnental (forests are 
dominated by conifers).   

68% of the world’s land is in the Northern Hemisphere.  
Large areas as classified as having a “ConƟnental” climate.   
This is where most of the world’s warming is occurring.  
Countries and regions like Canada, Scandinavia, Northern 
Europe, and Russia will all benefit from warming.  In gen-
eral, any region that has a winter will benefit from warming 
at the present rate of increase.  This includes many areas 
with a “Temperate” climate.  Much of the Northen half of 
the US (including New England) will benefit from global 
warming. 



In general the world is greening due to rising 
CO2 levels (CO2 being plant food) and rising 
temperatures.  (See the Science Topic post on 
the CLISCIPOL website “Greening World” with 
citaƟons to IPCC findings in agreement). 

The Sahara is greening.  The desert has shrunk by 
8% over 30 years.  

A study of Sub-Sahara Africa over the period 1992
-2011 found that 36% of the land area showed an 
increase in woody cover while 11% showed a de-
crease.  Overall the area of woody cover in-
creased 2%.  The main reason for the decreases 
was habitat destrucƟon (agricultural expansion, 
urbanizaƟon, and wood fuel harvesƟng), not unfa-
vorable climate change. 

Chen (2024) reports that greening 2000-2017 is ac-
celeraƟng across 55% of the world, and only 14% of 
the world is browning, both with significant regional 
variaƟon.  Approximately 75% of the greening is due 
to rising CO2 levels (increasing amounts of plant 
food availability).  It is correct to say that in some 
regions climate change is causing droughts, but the 
droughts affect a much smaller area than the green-
ing.  This emphasizes the importance of analyzing 
the effects of climate change on a regional basis. 



UN IPCC staff and various environmental advo-
cates claim that climate change is jeopardizing 
the world’s food supply.  But the UN Food and 
Agricultural OrganizaƟon (“FAO”) keeps pub-
lishing staƟsƟcs showing increasing, and rec-
ord high, food producƟon. 

Food producƟon is growing faster than the world 
populaƟon. 

While atmospheric CO2 levels and tem-
peratures have been rising, deaths by 
famine have been reduced to unprece-
dented low levels.   

CONCLUSION 
Climate change is real, but the change differs from region to region.  The effects (good or bad) need to 
be evaluated in the parƟcular regions where the climate is changing.   

 

The IPCC and the media tends to assume that the climate in the 1800s (the preindustrial period) was op-
Ɵmal, and that therefore any change from the 1800s climate must be bad.  But in the 1800s the world 
was emerging from the LiƩle Ice Age, a period of unusual cold.  One study has concluded that more than 
50 million people died in the 1870s alone due to extreme weather and climate.   



Most of us would rather not remember inci-
dents like the Great Famine of 1876-1878 in 
India and Pakistan.  

The world has many different regional climates, and the climate change is different in different 
regions.  Therefore whether climate change is good or bad needs to be evaluated on a regional 
basis, comparing the present regional climate and the predicted future regional climate with 
the actual regional climate that prevailed in the 1800s.  
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Update - 

For the 10 years through 2023 more are-
as of the world have cooled (in blue) than 
have warmed (in green).  The warming 
has focused in Canada and Western Rus-
sia where the warming is beneficial.  The 
extent of the regional differences empha-
sizes the need to analyze the effect of 
climate change on a regional basis rather 
than a global basis. 


