Policy Analysis

Decenber 31, 1998

LONG HOT YEAR
Lat est Sci ence Debunks
G obal Warm ng Hysteria

by Patrick J. M chaels

Executi ve Sunmary

The national nmedia have given trenmendous play to the
clains of Vice President Al CGore, sone federal scientists,
and environnental activists that the unseasonably warm tem
peratures of this past sumrer were proof positive of the
arrival of dramatic and devastating global warmng. In
fact, the record tenperatures were largely the result of a
strong El Nifio superinposed on a decade in which tenpera-
tures continue to reflect a warmng that |argely took place
in the first half of this century.

bserved gl obal warm ng remains far bel ow the anmount
predi cted by conputer nodels that served as the basis for
the United Nations Framework Convention on Cinmate Change.
What ever record is used, the |argest portion of the warm ng
of the second half of this century has mainly been confined
to winter in the very coldest continental air nasses of
Si beria and northwestern North America, as predicted by
basi ¢ greenhouse effect physics. The unpredictability of
seasonal and annual tenperatures has declined significantly.
There has been no change in precipitation variability. In
the United States, drought has decreased while flooding has
not i ncreased.

Mor eover, carbon dioxide is increasing in the atnops-
phere at a rate below that of nost clinate-change scenari os
because it is being increasingly captured by grow ng vegeta-
tion. The second nost inportant human greenhouse enhancer- -
met hane--is not likely to increase appreciably in the next
100 years. And perhaps nost inportant, the direct warmng
effect of carbon dioxide was overesti mated. Even gl obal
warmng alarmsts in the scientific establishnment now say
that the Kyoto Protocol will have no discernible inmpact on
gl obal climate.

Patrick J. Mchaels, a professor of environnmental science at
the University of Virginia, is a senior fellow in environ
mental studies at the Cato Institute.
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| nt r oducti on

Nearly 10 years ago | first testified on climate
change before the U S. House of Representatives. At that
time | argued that forecasts of dramatic and di sastrous
gl obal warm ng were likely to be in error because of the
very nodest climate changes that had been observed to
date. Further, it would eventually be recognized that the
nore noderate climte change woul d occur overwhel mngly in
the wnter and at night, rather than in summer, and that
it could be benign or even beneficial. | testified that
the likely warm ng, based on the observed data, would be
between 1.0 and 1.5 degree Celsius (1.8-2.7 degrees
Fahrenheit) as a result of doubling the natural carbon
di oxi de greenhouse effect.?

The nost recent scientific findings published in the
refereed literature prove the validity of ny testinony of
nearly a decade ago. Those studi es docunent the follow

i ng:

e (bserved warmng is only a fraction of the anount
predicted by the climate nodels that served as the
basis for the Framework Convention on Cimate Change.?

* (bserved warmng is nost pronounced in winter in
the very coldest continental air masses of Siberia
and northwestern North Anerica.?

e The variation, or unpredictability, of regional tem
peratures has declined significantly on a gl obal basis
while there has been no change in precipitation vari-
ability.*

* Drought in the United States has decreased while
fl oodi ng has not increased.®

e Carbon dioxide is increasing in the atnosphere at a
rate below that of nost UN scenarios, because it is
bei ng increasingly captured by grow ng vegetation.®

» The second nost inportant human greenhouse enhanc-
er--nmethane--is not likely to increase appreciably in
the next 100 years.’

* The direct warm ng effect of carbon dioxi de was
overesti mated.®

» The Kyoto Protocol to the UN Framewor k Convention
on Cimate Change will have no discernible inpact on
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global climate within any reasonable policy tine
frame.®

In toto, those findings |ead inescapably to the con-
clusion that the magnitude of the threat from gl obal warm
ing is greatly dimnished. They should provoke a reexam -
nati on of the need for the UN Framework Convention on
Climate Change and the subsequent Kyoto Protocol.

Hi stori cal Background

Ten years ago, on June 23, 1988, NASA scientist Janes
Hansen testified before the House of Representatives that
there was a strong "cause and effect relationship between
observed tenperatures” and human enissions into the atnps-
phere.® H's testinony coincided with a very hot, dry sum
mer in the United States (nuch worse than the sunmer of
1998), and subsequent polls showed that, as a result of
his testinony, nearly 70 percent of the public believed

that the 1988 drought was caused by human-i nduced gl obal
war m ng. !

Figure 1
Hansen's Global Temperature Projections from His 1998 Model
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Source: James Hansen et al., "Globa Climate Changes as Forecast by Goddard | nstitute for Space Studies
Three-Dimensional Model," Journal of Geophysical Research 93 (August 20, 1988): 9341-64.
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Figure 2
Temperature Projections and Observations: 1988-97
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Sources: Surface temperatures are the global history used by the IPCC; weather balloon data are from J.
K. Angell, "Global, Hemispheric and Zonal Temperature Anomalies Derived from Radiosondo Records,”
U.S. Department of Energy Trends 93 (1994): 631-72, and updates; and satellite data are from Roy
Spencer and John Christy, "Precise Monitoring of Global Temperatures from Satellites," Science 247
(1990): 1558-60, and updates.

That nodel (depicted in Figure 1) predicted that
gl obal tenperature between 1988 and 1997 would rise by
0.45°C (0.81°F).

At that tinme, Hansen also produced a nodel of the
future behavior of the globe's tenperature, which he had
turned into a video that was circulated widely in
Congress. That nodel was one of many simlar calcul ations
that were used in the First Scientific Assessnent of the
UN I ntergovernnental Panel on Cimte Change (known as the
| PCC), which stated that "when the |atest atnospheric nod-
els are run with the present concentrations of greenhouse
gases, their sinmulation of climate is generally realistic
on |arge scal es."*?

Figure 2 conpares Hansen's prediction with the
observed tenperature changes from three independent
sources. Gound-based tenperatures conpiled by the |IPCC
show a rise of 0.11°C (0.2°F), or only one-quarter of what
Hansen predicted. Lower-atnosphere tenperatures neasured
by weat her ball oons show a decline of 0.36°C (0.65°F), and
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satellites neasuring the sanme |layer (our only truly gl obal
measure) show a decline of 0.24°C (0.43°F).

Hansen's 1988 forecast proved astoundingly inaccurate,
and the IPCC s 1990 statenent about the realistic nature
of those projections was sinply wong.

That failure did not surprise ne. On a 100-year tine
scale, the nodels were predicting a warm ng of about 1.5°C
(2.7°F) by 1988, although the observed change was only
0.5°C (0.9°F) at that tinme. That the nodels failed to
predi ct the change of the last 10 years, as they failed to
predi ct changes in the previous century, was strong evi-
dence for ny original thesis. How nuch m ght we have
saved, including the notorious Kyoto Protocol, if we had
just listened to nature instead of a man-nmade conputer?

VWhy Did It Not Warm As Predi cted?

By 1995, in its second full assessnent of clinmate
change, the IPCC admtted the validity of its critics'
position: "Wen increases in greenhouse gases only are
taken into account . . . nost [climate nodel s] produce a
greater nean warm ng than has been observed to date,
unless a lower climate sensitivity [to the greenhouse
effect] is used. . . . There is grow ng evidence that
increases in sulfate aerosols are partially counteracting
the [warm ng] due to increases in greenhouse gases."®

The 1 PCC presented two alternative hypotheses: either
the base warm ng was sinply overestimated, or sone ot her
industrial pollutant is preventing the warm ng from being
observed. The |IPCC, however, omtted a third source for
the error: perhaps the greenhouse gases were not increas-
ing at the projected rate.

As evidence cones in, the first and third reasons
appear to be carrying the day. The direct warm ng effect
of carbon dioxide was overesti mated.** Carbon dioxide is
not accumul ating in the atnosphere at the nedian rate
estimated by IPCC in 1992, and the rate of increase of
the second nost inportant greenhouse em ssion, nethane,
began to decrease in 1981, sone 15 years before the
recent | PCC report that projects an increased rate of
em ssions over the next 50 years.
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The Sul fate Hypothesis

Only the sulfate hypothesis allows the exaggerated
notion of climte change any credibility. It is not sur-
prising that this is the explanation that the |IPCC contin-
ues to chanpion because it raises the specter of "danger-
ous" interference in the climate system which is what the
Framewor k Convention on Cinmate Change was designed to
prevent. |If there is no "dangerous"” interference, there
iIs no need for the convention, or the subsequent Kyoto
Protocol, and the IPCC has failed in its mssion. The UN
CGeneral Assenbly, nore than 10 years ago, directed the
IPCC to provide the basis for a possible convention on
climate change. '’

Are sulfate aerosols responsible for the nowadmtted
dearth of warm ng? |In previous witings Chip Knappen-
berger and | have shown how poorly this argunment stands
the critical test of the data.®®* Suffice it to say that
the entire record of three-dinensional atnospheric tenpera-
ture does not appear consistent with this hypothesis.
Instead of repeating that argunent, | would sinply point
out that the southern half of the planet is virtually
devoid of sulfates and should have warnmed at a prodigi ous
and consistent rate for the |last two decades.
Unfortunately, we have very few | ong-term weat her records
fromthat half of the planet, and alnost all conme fromthe
relatively unconmmon | andrmasses (90 percent of the Southern
Hem sphere is water). However, we do have nearly two
decades of satellite data (Figure 3). After the orbita
drift first noted by Frank Wentz and Matthias Schabel is

Figure 3
Satellite-Measured Temperatures for the Southern Hemisphere
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accounted for,* the satellite records show no change in
tenperature rather than the rapid warm ng that should be
occurring.

| f sulfates do not explain the |lack of warm ng, then
the best explanation is that the sensitivity to climate
change was overestimted. The failed nodels that back the
Framewor k Convention predicted a roughly threefold multi-
plication of carbon dioxide warm ng because of increased
at nospheric noisture. Yet researchers have found that the
expected noisture is not there.®*® Perhaps that is why
there is so much "m ssing"” warm ng.

Per haps even nore remarkable is that the anmount of

direct warm ng caused by carbon di oxide was al so overesti-
mat ed. 2

WAs the Increase in G eenhouse Gases Overestinmated?

A recent study by E. J. D ugokencky and his col-
| eagues found that the concentration of nethane in the
at nosphere--currently 30 percent of the human greenhouse
potential--is rapidly stabilizing, because it is comng
into chemcal equilibriumwth other atnospheric
reactants.? The study strongly suggests that nethane con-
centrations will remain stable in the future. The |PCC
assuned that, w thout any controls, the nethane warm ng
ef fect woul d double by 2050 and increase by 125 percent by
2100.

Janes Hansen recently cal cul ated that the concentra-
tions of carbon dioxide in the atnobsphere are increasing
at approxinmately 60 percent of the rate that is normally
projected.® Notably, he argues that the biosphere is
absor bi ng carbon di oxide at a nuch faster rate than antic-
i pated. "Apparently the rate of uptake by CO, sinks,
either the ocean, or, nore likely the forests and soils
has increased."*

In the 10 years since ny first testinony, estimtes
of global warmng to the year 2100 have declined. Wen
the latest findings are factored in, the projected warm ng
is now at the nedian value | noted in 1989. Table 1 gives
a summary of that decline in nmedian projected warm ng for
the next century.
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Table1
Decline in Median Projected Warming

Estimate Value

IPCC 1990 initia estimate 3.2°C (5.7°F)
IPCC revised 1992 estimate 2.6°C (4.7°F)
IPCC revised 1995 estimate 2.0°C (3.6°F)

After allowing for overestimation
of direct COy warming 1.75°C (3.2°F)

After allowing for flattening of
methane concentration 1.5°C (2.7°F)

After allowing for decreasein
carbon dioxide accumulation 1.25°C (2.3°F)

The Nature of Cbserved Varn ng

How enhanced greenhouse warmng wll be distributed
through tinme and space is as inportant a question as how
much warmng wll occur. Wile the debate regarding the

|atter dom nates the public discussion, the debate sur-
rounding the fornmer is |less controversial and pregnant
with inplications for policynmakers.

W nt er Vrn ng

G eenhouse physics predicts that the driest air masses
shoul d respond first and nost strongly to changes induced
by human activities. Those air nmasses, in fact, are gen-
erally the coldest, such as the great high-pressure system
that dom nates Siberia in the winter and its only slightly
nore benign cousin in northwestern North America (Al aska
and the Yukon Territories). Wen the jet stream attains a
particular orientation, it is the latter air mass that
m grates south and kills orange trees in Florida.

A look at the trends in the satellite data--our only
truly global record of |ower-atnosphere tenperature--is
remar kably revealing. Wile there is no overall globa
warmng trend, there is a pronounced warmng trend in the
regions with the col dest wi nters.



Page

An exam nation of surface tenperature records since
1945 also finds that warm ng was largely confined to the
coldest winter air masses.?® A warm ng of the col dest,
driest air masses is by definition a relative warm ng of
the nights conpared to the days (nights are longer in the
winter). And, by extension, this is the type of climate
change that slightly |engthens the growi ng season, as the
col dest tenperature occurs at night.

The Summer of 1998

Recent reports indicate that tenperatures in the first
hal f of 1998 averaged above previously recorded record-high
mean tenperatures. Those record-high gl obal tenperatures
are found both in satellite data (see Figure 3, for exam
ple) and in a new tenperature history conpiled by federal
climatol ogists. Curiously, however, this new tenperature
hi story has not yet been published in the peer-revi ened
scientific literature and is riddled with serious problens,
nost of which suggest that the warm ng has been overstat-
ed.

Regardl ess, 1998 is clearly nmuch warner than nornal
on a global scale. But is this warm ng a product of
i ndustrial em ssions of greenhouse gases?

As shown in the adjusted satellite date, the warnth
of 1998 is an anomal ous spi ke rather than a continuation
of a warmng trend. That is clear testinony to its El
Ni io rel ation.

At the sanme tinme, surface tenperatures (see Figure 2)
have warmed slightly (0.11°C in the |ast decade).
| mposing an EI Niio upon an al ready warm decade creates
the illusion of rapid global warmng that | forecast would
occur when a strong EI N o occurred in the 1990s.%

VWhither the Satellite Data?

Much of this paper makes reference to gl obal tenpera-
tures neasured by NASA satellites. A paper was published
this sunmer in Nature by atnospheric physicists Frank
Wentz and Matthias Schnabel, however, suggesting that
"orbital decay" in the satellites has resulted in tenpera-
ture readings that are colder than they should be.?
Consequently, sone observers have concluded that the planet
has warnmed far nore than gl obal warm ng skeptics would
have us believe and that Hansen and conpany were right all
al ong.
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But University of Al abama climtol ogi st John Christy,
the originator and keeper of the satellite data, has
denonstrated that, even after accounting for the orbital
decay noted by Wentz and Schnabel, there remains no sig-
nificant warmng in the satellite record.®

The real problemw th any attenpt to conprom se the
integrity of the satellite record is that it matches up
perfectly, on a year-to-year basis, wth tenperatures of
the | ower atnosphere taken by weather balloons, a totally
i ndependent neasure. (A portion of this remarkable corre-
spondence can be seen in Figure 2.) |If the satellite data
are in error, then the weather balloons, |aunched from
nearly 100 | ocations around the planet, are sonehow nmaking
exactly the sanme errors in neasurenent, day after day and
year after year

Regardl ess, it nust be renenbered that few scientists
actual ly dispute the fact that the gl obe has warnmed over
the last 100 years and that industrial greenhouse gas
em ssions are probably the main reason for warmng in the
| ast 50 years.®® The central issue is not whether it has
warnmed or not, nor is it whether industrial em ssions are
responsible for that warm ng. The issue is how nuch warm
ing will occur and how it wll be distributed through tinme
and space and whether it wll prove harnful. Wntz and
Schnabel's criticismof the satellite data, even were it
conpelling, would still yield a deficit of observed warm
ing conpared with the predictions that formed the basis of
the Kyoto treaty.

Climte Variability

Virtually every out-of-the-ordinary weather event in
recent years has been |linked by the Cinton adm nistration
to gl obal warm ng.3 But anomal ous weat her events are the
rule, not the exception, given the natural variability of
weather. As Arizona State University climtol ogi st Robert
Balling has noted, "I can find you every day of the year
sonet hing that's happening worldwide that is 'the worst in
100 years.'"®® Regarding the recent drought in Texas, for
exanple, Gerald North, chairman of the Mteorol ogy
Departnment at Texas A&M naintained that the best expl ana-
tion was a high-pressure air mass that hovered over the
state for weeks. Said North, "I am a subscriber to the
theory of global warmng. But |I'm not buying every-

t hi ng. "32

Sone col l eagues and | recently exam ned the surface
tenperature history in order to answer three questions:?
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Is the Tenperature Becomi ng Mire Variable from Year
to Year? W found a statistically significant decline in
i nterannual variability worldw de (Figure 4).

Is the Variation from Day to Day Increasing? W
found no statistically significant change.

Is the Nunber of Record Hi gh or Low Tenperatures
I ncreasing? W found no statistically significant change.

In summary, here is how the clinmate has changed over
the past several decades: the coldest wintertinme air mass-
es in Siberia and North Anerica have warmed, and the only
change in tenperature variability has been a tendency
toward reduced year-to-year variability.

Figure 4
Annual Temperature Variation Is Declining, Not Increasing, on a Global Scale
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These results should be integrated with a recent
study of U S. streanflow by Harry Lins and J. R Slack of
the U S. Geological Survey. In an investigation of undis-
turbed sites, they they found no change in the frequency
of highest flow (flood) events, but a decrease in the fre-
guency | owest flow (drought) events.®

We are not entering a world of increased variability,
unpredictability, and peril but rather the opposite. |If
this is human interference with climate, it is hardly
"dangerous. "

The Kyoto Protocol: How Mich Warm ng |Is Prevented?

What if we postul ate, regardless of the analysis
above, that the IPCC s "consensus" estimate of 2.0°C
(3.6°F) of warmng by the year 2100 is correct? The Kyoto
Protocol requires that the United States reduce its 2008-
2012 average overall greenhouse gas em ssions by about a
third of what they would be if we continued on the trajec-
tory established in the last two decades.* The econom c
costs are quite significant. Wat are the clinate bene-
fits?

Tom Wgley, a senior scientist at the U S. National
Center for Atnospheric Research, recently cal culated the
"saved" warm ng, under the assunptions noted above, that
woul d accrue if every nation net its obligations under the
Kyoto Protocol. According to his calculations, the
earth's tenperature in 2050 would be 0.07°C | ower as a
result.®” M own cal cul ations produced a simlar answer.?3®

A warmng of 0.07°Cis so small that it cannot be
reliably neasured by ground-based thernoneters. |f one
assunes the nore likely scenario--that warmng to the year
2100 will be 1.25°C--the saved warm ng drops to 0.04°C
over the next 50 years. The benefits of Kyoto are so
m nuscul e as to be unneasurable. The costs, on the other
hand, are not.

Concl usi on

The observed data on climte and recent em ssions
trends clearly indicate that the concept of "dangerous”
interference in the climte systemis outnobded w thin any
reasonabl e horizon. That makes the Kyoto Protocol a use-
| ess appendage to a treaty that has been bypassed by sci-
entific discovery. It is time to reconsider the Franmework
Conventi on.
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