1THE
HERITAGE
| _ECTURES

What Happened to
415 the Greenhouse
Effect?

By Robert Jastrow




‘@{cf ftage “Foundation,

The Heritage Foundation was established in 1973 as a non-partisan, tax-exempt policy
research institute dedicated to the principles of free competitive enterprise, limited
government, individual liberty, and a strong national defense. The Foundation's research
and study programs are designed to make the voices of responsible conservatism heard in
Washington, D.C., throughout the United States, and in the capitals of the world.

Heritage publishes its research in a variety of formats for the benefit of policy makers;
the communications media; the academic, business, and financial communities; and the
public at large. Over the past five years alone The Heritage Foundation has published some
1,500 books, monographs, and studies, ranging in size from the 927-page government
blueprint, Mandate for Leadership I11: Policy Strategies for the 1990s, to the more frequent
"Critical Issues”" monographs and the topical "Backgrounders," "Issue Bulletins," and
"Talking Points" papers. Heritage's other regular publications include the Business/Education
Insider, and Policy Review, a quarterly journal of analysis and opinion.

In addition to the printed word, Heritage regularly brings together national and
international opinion leaders and policy makers to discuss issues and ideas in a continuing
series of seminars, lectures, debates, briefings, and conferences.

Heritage is classified as a Section 501(c)(3) organization under the Internal Revenue
Code of 1954, and is recognized as a publicly supported organization described in Section
509(a)(1) and 170(b)(1)(A)(vi) of the Code. Individuals, corporations, companies, associa-
tions, and foundations are eligible to support the work of The Heritage Foundation through
tax-deductible gifts.

Note: Nothing written here is to be construed as necessarily reflecting the views of The Heritage
Foundation or as an attempt to aid or hinder the passage of any bill before Congress.

The Heritage Foundation
214 Massachusetts Avenue, N.E.
Washington, D.C. 20002-4999
U.S.A.
202/546-4400



What Happened to the Greenhouse Effect?

By Robert Jastrow

A few years ago, I and my colleagues on the board of the George C. Marshall Institute, Bill
Nierenberg and Fred Seitz, decided to take a look at the greenhouse effect, because it fitted into the
general category of technical issues with a public policy impact. Bill Nierenberg had chaired the
first major National Academy of Sciences study on the greenhouse problem, which came out in the
1980s. I had worked in this area when I was last doing active research in NASA at the Goddard In-
stitute for Space Studies. In fact, I had gotten Jim Hansen, who since has become very active in the
field, started on the problem when we were looking around for something terrestrial that would
bring in some bread-and-butter funding after Jim had been doing his calculations on the atmosphere
of Venus.

The fact which triggered our interest in the analysis at that particular time, about three years ago,
is that the global average temperature has increased simultaneously with an increase in carbon diox-
ide and other greenhouse gases in the last 100 years. The suggestive correlation in the timing of the
increases leads to the tentative conclusion that a global warming produced by the CO3 increase may
have been responsible for some of the warming in the last 100 years, and therefore, will be responsi-
ble for more warming in the next 100
years.
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with caution, and we thought a few more years of study would give us better information.

But we also noticed something peculiar in our initial look at the temperature data, and that ap-
pears in Chart 1 (previous page).

This shows the measured values of average global temperature, as best you can fit together a
global picture from a mixture of land stations plus a very sparse coverage over the oceans and the
poles. The global average of the temperature measurements shows an increase of about a half a de-
gree Celsius in the last hundred years. The calculations of rising temperature caused by the green-
house effect—the one in the chart is taken from a paper by Jim Hansen—also show an increase of
about half a degree in the last hundred years. That agreement seemed significant, and Dr. Hansen
mentioned in congressional testimony in 1988 that he was pretty certain there was a connection be-
tween these two increases. He said in June 1988, “Global warming is now sufficiently large that we
can ascribe with a high degree of confidence a cause-and-effect relationship to the greenhouse ef-
fect.”

Other Factors. What we noticed that seemed peculiar was that nearly all of the temperature in-
crease occurred prior to 1940; from 1940 to the present, the temperature moved up and down, but
there has been little net change. However, most of the greenhouse gases—two-thirds to be precise—
came into the atmosphere after 1940. Greenhouse gases cannot produce a warming that occurred be-
fore they existed, so the correlation between the two half-degree increases becomes suspect. This
would seem to indicate conclusively that other factors are influencing climate besides, or in addition
to, the greenhouse effect.

In the second Marshall report, we focused on setting a limit to the magnitude of the greenhouse
warming, using the currently available data. We used the measured response of the earth to the 50
percent increase in greenhouse gases to date, as a way of calibrating what the earth would be doing
in the next century, when these gases increase by another 100 percent over today’s levels.

As Inoted, a 50 percent increase in CO2 and other greenhouse gases has produced roughly half a
degree Celsius of warming. Actually, the greenhouse gases could not have produced that entire half-
degree of warming. But for the purpose of deriving an upper limit on the magnitude of the green-
house effect in the next century, we chose to attribute all the half-degree warming that has occurred
to date to greenhouse gases, even though we knew that is not correct and at least part of the half-de-
gree increase must be due to some other cause.

So, we assumed that a half-degree is the response of the earth—the real earth, with all the compli-
cated cloud feedbacks and ocean feedbacks accurately entered, because this is the planet itself and
not a computer model—to a 50 percent increase in CO;,. Now, for small temperature changes like
this, and allowing for the roughly logarithmic dependence on the CO» concentration, if a 50 percent
increase produces half a degree Celsius (C) of warming, then the 100 percent increase projected for
the mid-21st century will produce roughly an additional one degree C of warming,

Doing the analysis in greater detail, with allowance for the so-called natural variability of climate
as well as the uncertainty in the temperature observations, leads to 1.1 degrees C as our best esti-
mate for the temperature increase in the next century. This result is to be compared with a “best esti-
mate” of 2.5 degrees C put forward as the consensus of the computer models by the United Nations
Intergovernmental Panel on Climate Change, or IPCC. So, our estimate for an upper limit on the
mid-21st century warming is somewhat lower than the mid-range “best estimate” of the U.N. com-

mittee.

The Marshall Institute released a report including these results about a year ago. Our Board took
another look at the situation more recently, by way of incorporating new evidence that has come to
light in the interim. The latest Marshall findings are incorporated in a third report called “Global
Warming Update.” The principal information that led us to look at the matter again is the record of
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lite measurements say the satellite data are subject to uncertainties because they measure the atmo-
sphere rather than the ground. But the correlation between the ground measurements and the satel-
lite measurements for the entire North American continent—a respectably large piece of real estate
—is 0.98. Now, 1.00 is perfect correlation; that is how data correlate with themselves. A correlation
of 0.98 is about as good as you can get for the agreement between two independently measured sets
of data. It indicates that these are very reliable measures of ground temperature. In fact, they proba-
bly give a better global picture than the so-called global averages of the surface data, which must
rely on very sparse ocean and high-latitude coverage.

Now to the point: The satellite measurements show essentially no trend in the last decade. The
IPCC report quotes the consensus of the various computer models of climate change as predicting a
greenhouse warming in the 1980s of about 0.3 degrees C per decade. That would be about 0.4 de-
grees C for the thirteen-year period shown here. The trend line through the satellite data yields 0.06
degrees per decade. This is one-fifth of the warming of 0.3 degrees C per decade which is the con-
sensus of the computer models.

Once again, we have used the real earth, and its actual temperature changes, to calibrate the reac-
tion of the earth’s climate to an increase in greenhouse gases, and we find an answer which is one-
fifth as large as the consensus of the computer models. So, if the IPCC gives the “best estimate” of
the computer models as 2.5 degrees C for the mid-21st century, we suggest that this value should be
cut by a factor of five to 0.5 degrees C. A rise of 0.5 degrees C should be the result of a 100 percent
increase in CO2. This result is consistent with the upper limit of 1.1 degrees C for a doubling of
COg2, which was reported in the previous Marshall analysis.

Based on satellite measurements which give the earth’s real response to the real increase that has
occurred to date, and not on theoretical models, this is the firmest evidence we have thus far on the

magnitude of global warming to be expected in the next century.



A half-degree rise, spread over the better part of a century, would not be noticeable against the
natural background of temperature variations. It would not justify carbon taxes or any other kind of
restriction on energy production and the burning of fossil fuels.

One final comment on the consequences of a greenhouse warming. Around 1980, a rise of 25 feet
in sea level was suggested as a possible consequence of global warming and the melting of the polar
ice sheets. In 1985, a panel organized by the National Research Council concluded that a rise of
three feet was the best estimate for the increase in sea level resulting from the projected greenhouse
warming in the next century. In 1989, the estimate was revised downward again, to one foot.

This sequence of predictions caught my eye. Plotting them against the year in which each predic-
tion was made, and extrapolating the graph forward into the 1990s, I was able to predict that around
1991 or 1992, the
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In January 1992, Science published a paper based on the analysis of geological records of many
millennia of ice cores, which concluded that the sea level may fall roughly one foot in response to
the projected global warming.

It may seem paradoxical that warming can lead to drop in sea level. The explanation is that the air
over the Arctic and Antarctic ice sheets is normally very cold and dry, and snowfall is limited by
the dryness of the air. When the air above the ice sheets warms up somewhat, it contains more mois-
ture, snowfall increases in the polar regions, and the polar ice caps thicken rather than thinning,

Nonetheless, one still sees apocalyptic references to the inundation of Bangladesh and other low-
lying islands, and the possible submergence of a large part of Florida and the Gulf States. These
forecasts are fifteen years out of date.

In conclusion, a parenthetical remark. As I noted, the evidence suggests that while there was a
warming in the last century, the warming was not caused by greenhouse gases. This raises the inter-
esting question as to what did cause it. There is suggestive evidence available on this scientifically
interesting question.

Chart 4 shows measurements of temperature and measurements of magnetic activity on the sur-
face of the sun; that means the kind of activity that produces sunspots (although this is not a sunspot
record but another proxy for the level of solar activity). The two plots display a striking correlation,
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so close that it seems unlikely the
agreement can be a coincidence.
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ics has shown, by combining

observations of the sun with obser-

vations of solar-type stars, that larger changes of magnetic activity occur, and are associated with
larger changes of solar brightness than 0.1 percent. Applying her results to the record of solar activ-
ity changes over the last 100 years, as given by sunspot observations, she finds evidence of solar
brightness changes of about a half percent—sufficient to explain all the changes of global tempera-
ture in the last 100 years as reproduced in the chart.

This seems small, but it is quite substantial in terms of the climate impact it can have. In fact,
when I and another colleague, Eric Posmentier of Dartmouth College and Long Island University,
fed the Baliunas results from the changes in the sun’s brightness into a computer model of global
climate, we found that the sun’s changes nicely accounted for the changes in the earth’s temperature
observed in the last 100 years.

So there is a good candidate for the explanation of the temperature rise of the last hundred years.
But that fact, while scientifically interesting, is not the main point I should like to bring to your at-
tention, which is that the scientific evidence indicates the greenhouse warming in the next century
will be considerably smaller than the computer models have predicted, and probably too small to be

of any consequence.



