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Consider the following uncontroversial descrip2on of our climate system:

The system we are looking at consists in two turbulent ﬂuids (the atmosphere and
oceans) interac:ng with each other.
The two ﬂuids are on a rota:ng planet that is diﬀeren:ally heated by the sun.
The oceanic component has circula:on systems with :me scales ranging from years
to millennia, and these systems carry heat to and from the surface.
In addi:on to the oceans, the atmosphere is interac:ng with a hugely irregular land
surface.
A vital cons:tuent of the atmospheric component is water in the liquid, solid and
vapor phases, and the changes in phase have vast energe:c ramiﬁca:ons. Each is
also radia:vely important.
The energy budget of this system involves the absorp:on and reemission of about
200 waGs per square meter. Doubling CO2 involves a 2% perturba:on to this
budget. So do minor changes in clouds and other features, and such changes are
common.
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It is important to note that such a system will ﬂuctuate with :me scales ranging from
milliseconds to millennia even in the absence of explicit forcing other than a steady
sun.
Indeed, we know that such things as solar variability and polarity reversals of the
earth’s dynamo require no explicit external forcing, and, in this respect, the climate
system is no diﬀerent.
Of course, such systems also do respond to external forcing, but such forcing is
not needed for them to exhibit variability.
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The ‘consensus’ assessment of this system is today the following:

In this complex mul:factor system, the climate (which, itself, consists in many
variables – especially the temperature diﬀerence between the equator and the poles)
is described by just one variable, the globally averaged temperature change, and is
controlled by the 1-2% perturba:on in the energy budget due to a single variable (any
single variable) among many variables of comparable importance. We go further and
designate CO2 as the sole control. Although we are not sure of the budget for this
variable, we know precisely what policies to implement in order to control it.
How did such a naïve and improbable narra2ve come to be accepted, not just by the proponents of this issue, but
also by most skep2cs?
AVer all, we spend much of our eﬀort arguing about global temperature records, climate sensi2vity, etc. In brief,
we are guided by the improbable narra2ve.
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History is helpful in understanding how this came about.
For most of the 20th Century, climate was a small subset of the small ﬁelds of meteorology and oceanography with
important contribu2ons from a handful of geologists. Almost no major scien2st working on aspects of climate
referred to themselves as ‘climate scien2sts.’ Within meteorology, the dominant approach to climate was dynamic
meteorology (though the greenhouse eﬀect was well known).
Here is a
conference
proceeding from
1955:

The contributors to
this volume included
Charney, Phillips,
Lorenz, Smagorinsky,
Starr, Bjerknes, Mintz,
Kaplan, Eliassen,
among others (with an
introduc2on by J.
Robert Oppenheimer).
Only one ar2cle dealt
with radia2ve transfer,
and it did not focus on
the greenhouse eﬀect,
though increasing CO2
was brieﬂy men2oned.
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By the 1980’s much new informa2on about past climate emerged from imagina2ve proxy studies.
We began to see more clearly the cyclic nature of glacia2on cycles of the past million years or so.

Warm periods like the Eocene became beAer deﬁned.

The data suggested that for both glacial periods and the warm periods, equatorial temperatures did not
diﬀer much from present values, but the temperature diﬀerence between the tropics and high la2tudes
varied greatly.
Today: ΔT ≈ 40K
Glacial: ΔT ≈ 60K
Eocene: ΔT ≈ 20K
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Three ques2ons came to dominate inves2ga2ons:
1. What accounted for the cyclic glacia2on cycles?

Milankovitch early on (around 1940) put forward an insighful sugges2on for this: namely that orbital
varia2ons led to powerful varia2ons in summer insola2on in the arc2c and this determined whether winter
snow accumula2ons melted or persisted through the summer. There is very strong evidence that
Milankovitch was right.
This was not recognized earlier
because people were
comparing insola2on with ice
volume, v, rather than dv/dt.
Note that the insola,on is
varying by 100 wa5s per
square meter.
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It is interes2ng to note how the ‘consensus’ views this issue. Naturally, they make no note of the remarkable success of the
independent eﬀorts of Edvardsson et al (2003) and Roe (2006). Moreover, Roe had to include a caveat that his work had
no implica2ons for the role of CO2 , in order to get published.
The consensus approach is as follows: They ignore the arc2c summer insola2on; rather they consider the globally and
annually averaged insola2on which varies very much less. They cannot claim a causal role for CO2 since its varia2ons
(between 180 ppmv and 280 ppmv – corresponding to a change in radia2ve forcing of about 1 waA per square meter)
follow rather than lead the temperature changes. So they maintain that orbital varia2ons ‘pace’ the glacia2on cycles, but
that the resul2ng changes in CO2 provide the necessary ‘ampliﬁca2on.’
It would be generous to refer to this as ‘special pleading.’ More realis2cally it is simply silly.
Let us now return to the remaining two ques2ons.
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2. What accounted for the stability of tropical temperatures?
Radia2ve-convec2ve processes (including the greenhouse eﬀect) seemed likely to be implicated.
3. What determined the tropics-to-pole temperature diﬀerences?
Here, it was generally thought that the dynamic process responsible for north-south heat transfer was
implicated. The process is what is called baroclinic instability, and the thinking was that the temperature
diﬀerence resulted from the equilibra2on of this instability. The puzzle, however, was how there could be
diﬀerent equilibra2ons for diﬀerent climates. We now know that the equilibra2on actually leads to the
Eocene. The inhibi2on of the process for colder climates seems to be related to the impact of snow and ice
on the surface energy budget. Indeed, when one looks at today’s climate at levels above about 6 km, we see
that the tropics-to-pole temperature diﬀerence is about 20C.
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This situa2on changed radically by 1990.
Already in the 1970’s, there was a movement (involving various interests including those of the environmental NGO’s) to
use climate as a vehicle for controlling the energy sector. It began with ‘global cooling’, but morphed into ‘global
warming,’ and then ‘climate change.’
The physics came to be associated exclusively with the greenhouse eﬀect ampliﬁed by the alleged water vapor
feedback. The change in tropics-to-pole temperature diﬀerence was aAributed to some imaginary ‘polar
ampliﬁca,on.’

Few of us would
ques2on this picture
for determining P
By focusing on P, however, we are implicitly
assuming that P rather than ΔP
determines ﬂow, which is patently absurd.
This is essen2ally what ‘polar ampliﬁca2on’ amounts to.
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Here is a simplis,c (schema,c) treatment of the separate contribu,ons of
greenhouse temperature changes and dynamically produced changes to the
equator-to-pole temperature diﬀerence to global mean temperature.
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x1 is the horizontal extent over which the Hadley
circula2on homogenizes temperature, while
δ T2 is the equator-to-pole temperature diﬀerence.
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Note that ΔT1 is the warming of the tropics, while Δ(δT2) is the change in the
equator-pole temperature diﬀerence.
ΔT = ΔT1 − Δ (δ T2 )
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While ΔT1 reﬂects greenhouse (ie, radia2ve) forcing, Δ(δT2) need not –
especially when the laAer is much greater than the former. All aAempts to
es2mate climate sensi2vity from paleo data (at least as far as I can tell) fail to
dis2nguish between the two and aAribute both contribu2ons to greenhouse
forcing in es2ma2ng climate sensi2vity. This could be a major error.
ΔT = ΔT1 − Δ(δ T2 )

1 − x1
2

For example, in the absence of greenhouse forcing, ΔT1 might be zero,
while there might s2ll be a contribu2on from Δ(δT2) leading to the false
conclusion that sensi2vity was inﬁnite. More realis2cally, if climate
sensi2vity to radia2ve forcing were very small, contribu2ons from Δ(δT2)
could s2ll lead one to falsely conclude that the sensi2vity was large
(Paleoclimatologists have been par2cularly guilty in this respect).
In brief, even those of us associated with the second narra2ve (including
me) have focused on the greenhouse picture despite the fact that this is
probably not the major factor in historic climate change (except to explain
the stability of equatorial temperatures. That is to say, we have accepted
the basic premise of the ﬁrst narra2ve. Mea culpa.

Capturing the narra,ve is a crucial element in a poli,cal
ba5le. So far, those promo,ng climate fears have
succeeded.

12

This narra2ve was ini2ally opposed by many leading ﬁgures including the director of Scripps Ins2tute of
Oceanography, the director of the European Centre for Medium Range Weather Forecas2ng, the head of the
WMO, the head of the Climate Research Unit at the University of East Anglia, the former head of the Bri2sh
Meteorological Oﬃce, former president of the US Na2onal Academy of Science, etc. Even in 1988, when James
Hansen presented his (in)famous US Senate tes2mony, Science Magazine reported widespread skep2cism in the
then small climate science community. However, all these individuals were from an older genera2on, and many
are now dead.
Between 1988 and 1994, things changed radically. In the US, funding for climate increased by about a factor of
15. This led to a great increase in the number of people iden2fying themselves as ‘climate scien2sts’, and the
new climate scien2sts understood that the reason for the funding was the ‘global warming’ alarm. Moreover,
the vast majority of these are barely familiar with atmospheric dynamics.
In France, in the 70’s, there was essen2ally one prominent theore2cal meteorologist, Queney. Today, there are
hundreds, and it is largely due to ‘global warming.’ Essen2ally, a poli2cal movement has succeeded in capturing
a scien2ﬁc ﬁeld. Even Stalin and Lysenko could not claim this measure of success.
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As all of you know, the poli2cally correct narra2ve is associated with an intensive propaganda eﬀort funded at a level of over
$600 million.
SÉMINAIRE
Titre : Créa:on d’une ini:a:ve interna:onale à l’éduca:on au changement clima:que : l’Oﬃce for Climate Educa:on
Nom du conférencier : David Wilgenbus et Lydie Lescarmon:er
Son aﬃlia:on : Oﬃce for Climate Educa:on, www.oce.global
Laboratoire organisateur : IPSL
Date et heure : 21-06-2018 11h00
Lieu : Campus de Jussieu, salle de réunion du LATMOS, couloir 45-46, 4eme étage
Résumé :
Face au changement clima:que, un eﬀort considérable et tenace est requis pour que les jeunes généra:ons soient dotées des
ou:ls de compréhension et d’ac:on les préparant à vivre dans un monde en transforma:on. CeGe éduca:on au changement
clima:que, se déroulant dès l’école, le collège et le lycée, nécessite une approche pluridisciplinaire qui concerne aussi bien les
disciplines scien:ﬁques tradi:onnelles que les sciences humaines et sociales. Les professeurs, dont le rôle est déterminant dans la
réussite d’un tel projet éduca:f, ont besoin, partout dans le monde, d’être accompagnés par la mise à disposi:on de ressources
de qualité ainsi que d’une oﬀre de développement professionnel. La communauté scien:ﬁque a un rôle essen:el à jouer dans la
construc:on et la mise en œuvre de ceGe oﬀre.
Au cours de ce séminaire, nous présenterons les missions et le fonc:onnement de L’Oﬃce for Climate Educa:on qui a été lancé le
16 Mars 2018 par plusieurs organisa:ons partenaires, dont en par:culier La main à la pâte, l’IPSL, et le groupe 1 du GIEC*. L’OCE
est hébergé dans les locaux de l’IPSL, campus de Paris-Jussieu.
*Environ 40 organisa:ons sont partenaires de l’OCE. Les principales sont (outre les 3 men:onnées plus haut): Météo-France,
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l’IRD, Météo & Climat et le PIK.

English transla2on:
Facing Climate Change a considerable & tenacious eﬀort is required so that the new genera2ons may be equipped with
the tools they need that will prepare them to understand and take ac2on in a world in transforma2on. This educa2on
regarding Climate Change taking place at the levels of grade school, junior high & high school requires a
mul2disciplinary approach involving tradi2onal scien2ﬁc ﬁelds as well as social sciences. The instructors whose role is
decisive in the success of such an educa2onal project, need everywhere in the world to be given resources of quality
as well as an oﬀer of professional development. The scien2ﬁc community has an essen2al role to play in the building
and implementa2on of this oﬀer.
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The problem that remains is how is science
to recover from this embarrassing impasse.
That is the real problem that faces us.
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