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 Hothouse 
We are making progress in the direction 

of moving forward.
Japanese PM Yasuhiro Nakasone

E XPERIMENTS CONDUCTED IN 1859 
by the famous Irish physicist John Tyndall 
confirmed the long-held notion that the 
accumulation of gases in the Earth’s 
atmosphere could trap the sun’s reflected 
heat, creating a sort of ‘greenhouse effect.’
   Even so, it wasn’t until 1891 that Swedish 
chemist Svante Arrhenius proposed that the 
burning of fossil fuels could significantly 
enhance the process. (Arrhenius calculated 
that human activities could over time raise 
the average global temperature somewhere 
between 1.5 and 4 or 5 degrees C, a range 
remarkably in line with modern projections.)  
   What Arrhenius was seeking an explan-
ation for, however, wasn’t global warming. 

                                   Svante Arrhenius (RV/NASA)

Ironically in fact, his experiments—largely 
intended to distract him from his failing 
marriage—were designed to determine the 
cause of the Earth’s periodic ice ages. 
   Arrhenius concluded that any warming 
effect could actually be a boon for mankind, 
with the prospect of future generations 
“living under a milder sky” (rather than, 
presumably, on a frozen landscape). 
   Arrhenius’s groundbreaking work was 
largely ignored for decades, although it did 
occasionally influence other scientists— 
including, intriguingly, one Alexander 
Graham Bell, who, after writing in 1917 on 
the potential for the greenhouse to become 
“a sort of hothouse,” became a lifelong 
advocate of alternative energy sources.   
   In 1938, British engineer Guy Callendar 
analyzed historical data and confirmed 
Arrhenius’s findings, further identifying 
CO2 as the likely cause of the warming. 



Unfortunately, as with Arrhenius’s work, the 
so-called Callendar Effect was likewise 
dismissed by most other scientists. 
   Then, in 1955, American physicist Gilbert 
Plass happened upon Arhennius’s study and
—out of curiosity—decided to rerun his 
data after ordinary working hours, making 
use of recently developed computers. 
   Plass concluded that global warming 
could indeed eventually become a problem, 
but probably not for several generations. 
(His curiosity sated, Plass returned to his 
eminently more practical day job: designing 
heat seeking missiles for the U.S.military.) 
   A decisive turning point came two years 
later, however, when American oceano-
grapher Roger Revelle discovered that the 
world’s oceans were rapidly becoming 
saturated with CO2 and couldn’t continue 
to absorb all the excess humans were 
generating, as most scientists had assumed.   
   Concerned that mankind might unwittingly 
be “carrying out a geophysical experiment” 
on a global scale, Revelle decided to enlist a 
young geochemist named Charles Keeling 
in order to gather more data.
   The following year, using gas sampling 
bottles and relatively crude testing equip-
ment—much of which he had designed and 
built himself—Keeling began painstakingly 
monitoring atmospheric CO2 concentrations 
from the summit of Mauna Loa in Hawaii.   
   The work was tedious and slow, but the 
meticulous Keeling was obsessively 
dedicated to the job, and after only a few 
years he began to discern a distinct trend in 
the expected regular seasonal variations of 
his chart: a gradual but unmistakable 
increase in CO2 from year to year. 
   The resulting graph, the iconic Keeling 
Curve, may prove to be the most important 
scientific chart in human history.

   Viewed in isolation, Keeling’s findings 
were at first not particularly alarming. 
But when later data gleaned from ice cores 
in Antarctica and other sources confirmed a 
steady and inexorable rise in CO2 beginning 
with the start of the Industrial Revolution, a 
scientific consensus began to emerge. 
   Its conclusions were momentous, 
unexpected, and inescapable: the burning of 
fossil fuels by human civilization was 
contributing to a growing greenhouse effect 
on the planet, an effect that had the potential 
to bring that civilization to an abrupt end. 
A century after Arrhenius, the greenhouse 
genie was finally out of the (gas) bottle, and 
there would be no no putting it back. 
   Still, more widespread recognition of the 
reality and impact of climate change didn’t 
emerge until the 1990s, in large part due to 
concerted efforts by the fossil fuel industry 
to discredit it as an unproven, distant threat.
   The first annual meeting of the UN 
body charged with addressing the issue 
wasn’t convened until 1995, and the first 
comprehensive international agreement to 
work to limit the effects of climate change 
wasn’t until the Paris Agreement in 2015, 
which came into force the following year.
   Despite a foreboding sense among some 
climate scientists that mankind may have 
waited too long to confront the problem, 
thanks in large part to Arrhenius climate 
change was finally on what one might 
cynically call humanity’s ‘bucket list.’
   Svante Arrhenius was the son of Svante 
Gustav Arrhenius and Carolina Christina 
Thunberg, and is the great-grandfather of 
the famous young Swedish contemporary 
climate change activist, Greta Thunberg. 
Ironically, however, Greta’s family heritage 
doesn’t appear to have been a catalyst 
for her early interest in the subject. ◾


