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"It ain't so much the things we don't know that get us
into trouble. It's the things we do know that just ain't so."

- Artemus Ward

The popular image of global warming consists primarily in
two types of claims:

• Those that are basically untrue.

• Those that are true, but don’t mean what we think they
do.

Some claims are mix of the two.

Let us begin with a selection of statements from the
first category.



Time: Melt enough Greenland ice, and you reach the point at which you’re not simply
dripping meltwater into the sea but dumping whole glaciers. By one recent measure,
several Greenland ice sheets have doubled their rate of slide, and just last week the
journal Science published a study suggesting that by the end of the century, the world
could be locked in to an eventual rise in sea levels of as much as 20 ft. Nature, it seems,
has finally got a bellyful of us.



Johannessen, O.M., et al., 2005. Recent Ice-Sheet Growth
in the Interior of Greenland. Science, 310, 1013-1016.

Rignot, E., Kanagaratnam, P., 2006. Changes in the
velocity structure of the Greenland ice sheet. Science, 311,
986-990.

The Time assertion was based on a recent article in
Science which used a model to extrapolate from a
selection of coastal observations.

This paper ignored the recent observation of interior
growth of the Greenland ice sheet which effectively
cancels the net loss reported by the first paper.

This last paper leads to the plausible suggestion that the
results of the first paper arise from the increased pressure
resulting from the interior growth.



The connection of any of this to global warming is less
than clear – especially given the record of arctic
temperature.











The point is simply that every year there are places on
earth where extreme events occur.  To select these as
support for unrelated hypotheses is ab initio dishonest.



Time: “No one can say
exactly what it looks like
when a planet takes ill,
but it probably looks a
lot like Earth. Never
mind what you’ve heard
about global warming as
a slow-motion
emergency that would
take decades to play out.
Suddenly and
unexpectedly, the crisis
is upon us.”

The point here is that
one should look at
graphs and not simply
accept what is said
about them.





In the light of new evidence and taking into account the
remaining uncertainties, most of the observed warming
over the last 50 years is likely to have been due to the
increase in greenhouse gas concentrations.

IPCC TAR Summary for Policymakers

The glibly certain assertion (by a politically active
physician and a local politician) derives from the
following:



This work suggests that anthropogenic greenhouse
gases are a substantial contributor to the observed
warming, especially over the past 30 years. However,
the accuracy of these estimates continues to be
limited by uncertainties in estimates of internal
variability, natural and anthropogenic forcing, and the
climate response to external forcing.

IPCC Draft Summary for Chapter 12 TAR

It is, unfortunately, but dependably, the practice of
advocates to ignore alternatives while claiming ‘scientific’
authority.  Claiming authority is, of course, much simpler
than actually dealing with the science.  In the present
case, we will see that even if the statement were true, it
would not be alarming.



We see that parts of the arctic are warming and parts are cooling.  However,
the models are predicting warming everywhere with a pattern unrelated to
the observed pattern.  Nonetheless, it has become common to say the
models have predicted the warming.



I love this sort of statement.  It is essentially an argument ‘by stupidity.’  Greg
Holland is saying that it must be due to man because he can’t think of any
other explanation.  This sort of argumentation is shockingly common
throughout the IPCC report and the literature on warming in general.



Let us now turn to statements that are to some extent
true, but whose implications may not be what they are
assumed to be.



The balance of evidence suggests a discernible
human influence on global climate. IPCC SAR 1995

This statement was the ‘smoking gun’ for Kyoto!



Greenhouse gases are accumulating in Earth’s atmosphere
as a result of human activities, causing surface air
temperatures and subsurface ocean temperatures to rise.
Temperatures are, in fact, rising.

The changes observed over the last several decades are
likely mostly due to human activities, but we cannot rule out
that some significant part of these changes is also a
reflection of natural variability.

CLIMATE CHANGE
SCIENCE

AN ANALYSIS OF SOME KEY QUESTIONS

NRC 2001



Tony Blair: “The overwhelming view of experts is that climate
change, to a greater or lesser extent, is man-made, and, without
action, will get worse.”

Elizabeth Kolbert in New Yorker: “All that the theory of global
warming says is that if you increase the concentration of
greenhouse gases in the atmosphere, you will also increase the
earth's average temperature. It's indisputable that we have
increased greenhouse-gas concentrations in the air as a result
of human activity, and it's also indisputable that over the last
few decades average global temperatures have gone up.”



As rational and thoughtful individuals, what do you
make of all of this?



One problem that has existed since the beginning of global
warming hysteria about 20 years ago, is that it focused on
so many incorrect and even absurd claims, that one doesn’t
know where to begin.  My own preference is 1) to see if
there might not be some things that are agreed upon, and 2)
to return to basics in order to see if there is any foundation
for concern.

Thus, the remainder of this talk will focus on the second
category of popular assertions.



What is truly agreed (albeit with some controversy)

1. The global mean surface temperature is always changing.  Over the past 60
years, it has both decreased and increased.  For the past century, it has
probably increased by about 0.6 ±0.15 degrees Centigrade (C). That is to say,
we have had some global mean warming.

2. CO2 is a greenhouse gas and its increase should contribute to warming.  It is,
in fact, increasing, and a doubling would increase the greenhouse effect
(mainly due to water vapor and clouds) by about 2%.

3. There is good evidence that man has been responsible for the recent increase
in CO2, though climate itself (as well as other natural phenomena) can also
cause changes in CO2.

Let us refer to the above as the basic agreement.
Consensus generally refers  to these three relatively trivial
points.



Is there any reason to consider this basic agreement as being
alarming?

Relatedly, is there any objective basis for considering the
approximate 0.6C increase in global mean surface temperature to
be large or small.

The answer to both questions depends on whether 0.6C is larger or
smaller than what we might have expected.

A useful approach to this question is to determine how the
current level of man made climate forcing compares with what
we would have were CO2 to be doubled (a common reference
level for GCM calculations).



In terms of climate forcing, greenhouse gases added to the
atmosphere through mans activities since the late 19th Century
have already produced three-quarters of the radiative forcing that
we expect from a doubling of CO2.  The main reasons for this are

1) CO2 is not the only anthropogenic greenhouse gas - others like
methane also contribute; and

2) the impact of CO2 is nonlinear in the sense that each added unit
contributes less than its predecessor.  For example, if doubling
CO2 from its value in the late 19th Century (about 290 parts per
million by volume or ppmv) to double this (i.e., 580 ppmv) causes
a 2% increase in radiative forcing, then to obtain another 2%
increase in radiative forcing we must increase CO2 by an
additional 580 ppmv rather than by another 290 ppmv.  At present,
the concentration of CO2 is about 380 ppmv.

It should be stressed that we are interested in climate forcing,
and not simply levels of CO2.
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The CO2 forcing
follows the
logarithmic rather
than the linear
curve.  Note that the
logarithmic curve
rises ever more
slowly as the CO2
increases.

The easiest way to understand this is to consider adding thin layers
of paint to a pane of glass.  The first layer cuts out much of the light,
the next layer cuts out more, but subsequent layers do less and less
because the painted pane is already essentially opaque.



This brings us, finally, to the issue of climate models.  Essential to
alarm is the fact that most current climate models predict a
response to a doubling of CO2 of about 4C (which is much larger
than what one expects the simple doubling of CO2 to produce: ie,
about 1C).   The reason for this is that in these models, the most
important greenhouse substances, water vapor and clouds, act in
such a way as to greatly amplify the response to anthropogenic
greenhouse gases alone (ie, they act as what are called large
positive feedbacks).  However, as all assessments of the
Intergovernmental Panel on Climate Change (IPCC) have stated
(at least in the text – though not in the Summaries for
Policymakers), the models simply fail to get clouds and water
vapor right.  We know this because in official model
intercomparisons, all models fail miserably to replicate observed
distributions of cloud cover.  Thus, the model predictions are
critically dependent on features that we know must be wrong.



Here we see that treatment of clouds involves errors an order of
magnitude greater than the forcing from a doubling of CO2



Let me summarize the main points thus far:

1. It is NOT the level of CO2 that is important, but rather the
impact of man made greenhouse gases on climate.

2. Although we are far from the benchmark of doubled CO2,
climate forcing is already about 3/4 of what we expect from
such a doubling.

3. Even if we attribute all warming over the past century to
man made greenhouse gases (which we have no basis for
doing), the observed warming is only about 1/3-1/6 of what
models project.



We are logically led to two possibilities:

1. Our models are greatly overestimating the
sensitivity of climate to man made greenhouse gases, or

2. The models are correct, but there is some
unknown process that has cancelled most of the warming.

Note that calling the unknown process “aerosols” does not
change this statement since aerosols and their impact are
unknown to a factor of ten or more; indeed, even the sign is
in doubt.

In arguing for climate alarmism, we are choosing the
second possibility.  Moreover, we are assuming that
the unknown cancellation will soon cease.  This is, at
the least, a violation of Occam’s Razor.



How is the second possibility supported?

The IPCC TAR made use of a peculiar exercise in curve
fitting using results from the Hadley Centre.





In the first, we are shown an
observed temperature record
(without error bars), and the
results of four model runs with
so-called natural forcing for the
period 1860-2000.  There is a
small spread in the model runs
(which presumably displays
model uncertainty – it most
assuredly does not represent
internal variability).  In any
event, the models look roughly
like the observations until the
last 30 years.
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We are then shown a second
diagram where the observed
curve is reproduced, and the four
models are run with
anthropogenic forcing.  Here we
see rough agreement over the last
30 years, and poorer agreement in
the earlier period.
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Finally, we are shown the observations and the model
runs with both natural and anthropogenic forcing, and,
voila, there is rough agreement over the whole record.

Thus, it is concluded that models ‘correctly’ simulate
the global mean temperature record of the past century.
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Thus, it is concluded that models ‘correctly’ simulate
the global mean temperature record of the past century.



In order to know what to make of this exercise, one must know
exactly what was done.



The natural forcing consisted in
volcanoes and solar variability.
Prior to the Pinatubo eruption in
1991, the radiative impact of
volcanoes was not well measured,
and estimates vary by about a
factor of 3.  Solar forcing is
essentially unknown. Thus, natural
forcing is, in essence, adjustable.
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Anthropogenic forcing includes
not only anthropogenic
greenhouse gases, but also
aerosols that act to cancel
warming (in the Hadley Centre
results, aerosols and other
factors cancelled two thirds of
the greenhouse forcing).
Unfortunately, the properties of
aerosols are largely unknown. In
the present instance, therefore,
aerosols constitute simply
another adjustable parameter
(indeed, both its magnitude and
its time history are adjustable).
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Science, 2003 This was remarked upon
in a recent paper in
Science, wherein it was
noted that the
uncertainty was so great
that estimating aerosol
properties by tuning
them to optimize
agreement between
models and observations
(referred to as an inverse
method) was probably as
good as any other
method, but that the use
of such estimates to then
test the models
constituted a circular
procedure.
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The choice of models with relatively low
sensitivity, allowed adjustments that were
not so extreme.

The choice of models with relatively low
sensitivity, allowed adjustments that were
not so extreme.



New uncertainties are always
entering the aerosol picture.
Some are quite bizarre.



Of course this is the beauty of the global warming issue for many
scientists.  The issue deals with such small climate forcing and
small temperature changes that it permits scientists to argue that
everything and anything is important for climate.



In brief, the defense of the models starts by assuming the model
is correct.  One then attributes differences between the model
behavior in the absence of external forcing, and observed
changes in ‘global mean temperature’ to external forcing.  Next
one introduces ‘natural’ forcing and tries to obtain a ‘best fit’ to
observations.  If, finally, one is able to remove remaining
discrepancies by introducing ‘anthropogenic’ forcing, we assert
that the attribution of part of the observed change to the
greenhouse component of ‘anthropogenic’ forcing must be
correct.

Of course, model internal variability is not correct, and
‘anthropogenic’ forcing includes not only CO2 but also aerosols,
and the latter are unknown to a factor of 10-20 (and perhaps even
sign).  Finally, we have little quantitative knowledge of ‘natural’
forcing so this too is adjustable.  Note that the Hadley Centre
acknowledges that the “aerosols” cancelled most of the forcing
from CO2.



Yet, the ‘argument’ I have just presented is the basis for all
popular claims that scientists now ‘believe’ that man is
responsible for much of the observed warming!

It would appear that the current role of the scientist in the
global warming issue is simply to defend the ‘possibility’ of
ominous predictions so as to justify his ‘belief.’



In point of fact, the impact of man remains indiscernible simply
because the signal is too small compared to the natural noise.
Claims that the current temperatures are ‘record breaking’ or
‘unprecedented’, however questionable or misleading, simply
serve to obscure the fact that the observed warming is too small
compared to what models suggest.  Even the fact that the
oceans’ heat capacity leads to a delay in the response of the
surface does not alter this conclusion.



Moreover, the fact that we already have three quarters of the
climate forcing expected from a doubling of CO2 means that
if one truly believes the models, then we have long since
passed the point where mitigation is a viable strategy.  What
remains is to maximize our ability to adapt.



That the promotion of alarm does not follow from the science, is
clearly illustrated by the following example.

According to any textbook on dynamic meteorology, one may reasonably
conclude that in a warmer world, extratropical storminess and weather
variability will actually decrease.  The reasoning is as follows.  Judging by
historical climate change, changes are greater in high latitudes than in the
tropics.  Thus, in a warmer world, we would expect that the temperature
difference between high and low latitudes would diminish.  However, it is
precisely this difference that gives rise to extratropical large-scale weather
disturbances.  Moreover, when in Boston on a winter day we experience
unusual warmth, it is because the wind is blowing from the south.
Similarly, when we experience unusual cold, it is generally because the
wind is blowing from the north.  The possible extent of these extremes is,
not surprisingly, determined by how warm low latitudes are and how cold
high latitudes are.  Given that we expect that high latitudes will warm
much more than low latitudes in a warmer climate, the difference is
expected to diminish, leading to less variance.



Nevertheless, we are told by advocates and the media that
exactly the opposite is the case, and that, moreover, the models
predict this (which, to their credit, they do not) and that the
basic agreement discussed earlier signifies scientific agreement
on this matter as well.  Clearly more storms and greater
extremes are regarded as more alarming than the opposite.
Thus, the opposite of our current understanding is invoked in
order to promote public concern.  The crucial point here is that
once the principle of consensus is accepted, agreement on
anything is taken to infer agreement on everything advocates
wish to claim.



You may have noticed that I focused on extratropical
storms in the above example.  However, given the
relatively heavy hurricane season we’ve had, the emphasis
of late has been on tropical storms.  Recent papers
suggesting that in a warmer world, such storms may
become more powerful , have been seized upon with
alacrity by political activists.  Needless to add, the articles
seized upon have been extremely controversial, but more
to the point, no such relation was uncovered for storms
reaching land – only for those over water.  Moreover, the
claim that a warmer world will involve more latent heat
release ignores that cumulus mass flux scales by
evaporation divided by specific humidity, and this is
unlikely to increase unless relative humidity decreases.



At this point, it is doubtful that we are even dealing with a serious
problem.  If this is correct, then there is no policy addressing this
non-problem that would be cost-effective.  Even if we believe the
problem to be serious, we have already reached the levels of
climate forcing that have been claimed to be serious.  However,
when it comes to Kyoto, the situation is even worse.  Here, there
is widespread and even rigorous scientific agreement that
complete adherence to the Kyoto Agreement would have no
discernible impact on climate regardless of what one believes
about climate.



What about the first possibility: namely that the models on
which we are basing our alarm are much too sensitive? As I
noted in my earlier talk, there is now a substantial body of
evidence that the earth has a substantial negative
cloud/water vapor feedback that acts to substantially
constrain its response to increased CO2.  The response to a
doubling of CO2 is likely to be on the order of 0.5C.  Given
that the earth already tolerates such changes without
unusual disaster, it would appear to be a less than
cataclysmic matter.



The primary implication would be that for over 25
years, we have based not only our worst case scenarios
but even our best case scenarios on model
exaggeration.

As far as I can tell, the main question we ought then
to be confronting is how long the momentum
generated by this issue will prevent us from seeing
that it has been an illusion based on model error.



Our situation is not so different from the situation Jane
Jacobs described concerning city planning in the 60’s:
Jacobs’ book – the greatest of the seven she wound up writing – will endure as
a guide not just to making cities liveable but also to rooting out intellectual
laziness. Jacobs noted the way theorists’ half-baked ideas infected earnest
planners, who stoked the avarice of property developers, who passed on their
mistaken assessments to bankers, whose misvaluations became guidelines for
regulators. Eventually, all society was moving in the wrong direction, without
opposition or dissent, and congratulating itself for its mistakes. As she put it in
one Johnsonian passage: “They are all in the same stage of elaborately learned
superstition as medical science was early in the last century . . . As in the
pseudoscience of blood-letting, just so in the pseudoscience of city rebuilding
and planning, years of learning and a plethora of subtle dogma have arisen on a
foundation of nonsense. The tools of technique have steadily been perfected.
Naturally, in time, forceful and able men, admired administrators, having
swallowed the initial fallacies and having been provisioned with tools and with
public confidence, go on logically to the greatest destructive excesses, which
prudence or mercy might previously have forbade.”



While pondering this message, we can continue to play our
parts in the modern version of “The Emperor’s New Clothes.”
Our descendents will be amused for generations to come.


