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WHAT TO DO ABOUT

GREENHOUSE WARMING:
LOOK BEFORE YOU LEAP

reenhouse warming has emerged as one of
the most complex and controversial envi-
ronmental and foreign-policy issues of the
1990s.

It is an environmental issue because carbon dioxide
(CO,), generated from the prolific burning of oil, gas
and coal, is thought to enhance, by trapping heat in
the atmosphere, the natural greenhouse effect that
has kept the planet warm for billions of years. Some
scientists predict drastic climatic changes in the 21st

century.

The scientific base for a
greenhouse warming is too
uncertain to justify drastic

action at this time.

It is a foreign-policy issue because, for a number of
reasons, the United States has taken a more cautious
approach to dealing with CO, emissions than have
many industrialized nations. Wide acceptance of the
Montreal Protocol, which limits and rolls back the
manufacture of chlorofluorocarbons (CFCs) to pro-
tect the ozone layer, has encouraged environmental
activists at international conferences the past three
years to call for similar controls on CO, from fossil-
tuel burning.

These activists have expressed disappointment
with the White House for not supporting immediate
action. But should the United States assume “leader-
ship” in a hastily-conceived campaign that could
cripple the global economy, or woufél it be more pru-
dent to assure first, through scientific research, that
the problem is both real and urgent?

e can sum up our conclusions in a simple mes-
sage: The scientific base for a greenhouse warming is too
uncertain to justify drastic action at this time. ,

There is little risk in delaying policy responses to
this century-old problem since there is every expecta-
tion that scientific understanding wili be substantially
improved within the next decade, Instead of prema-
ture and likely ineffective controls on fuel use that
would only slow down but not stop the further
growth of CO,, we may prefer to use the same re-
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sources—trillions of dollars, by some estimates—to
increase our economic and technological resilience so
that we can then apply specific remedies as necessary
to reduce climate change or to adapt to it.

That is not to say that prudent steps cannot be
taken now; indeed, many kinds of energy conserva-
tion and efficiency increases make economic sense
even without the threat of greenhouse warming.

THE SCIENTIFIC BASE

The scientific base for greenhouse warming
(GHW) includes some facts, lots of uncertainty and
just plain lack of knowledge—requiring more ob-
servations, better theories and more extensive cal-
culations, Specifically, there are reliable measure-
ments of the increase in so-called greenhouse gases in
the earth’s atmosphere, presumably as a result of
human activities. There is uncertainty about the
strength of sources and sinks for these gases, i.e,
their rates of generation and removal. There is major
uncertainty and disagreement about whether this in-
crease has caused a change in the climate during the
last century. There is also disagreement in the scien-
tific community about predicted future changes as a
result of further increases in greenhouse gases. The
models used to calculate future climate are not yet
good enough because the climate-balancing pro-
cesses are not sufficiently understood, nor are they
likely to be good enough until we gain more under-
standing through observations and experiments.

As a consequence, we cannot be sure whether the
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next century will bring a warming that is negligible or
a warming that is significant. Finally, even if there are
a global warming and associated climate changes, itis
debatable whether the consequences will be good or
bad; likely some places on the planet would benefit,
some would suffer.

GREENHOUSE GASES (GHG)

It has been common knowledge for about a century
that the burning of fossil fuels would increase the
normal atmospheric content of carbon dioxdde (CO,),
causing an enhancement of the natural greenhouse
effect and a possible warming of the global climate.
Advances in spectrascopy in the last cen pro-
duced evidence that CO,—and other mo es
made up of more than two atoms—absorb infrared
radiation and thereby would impede the escape of
such heat radiation from the earth’s surface. In fact, it
is the greenhouse effect from naturally occurring CO,
and water vapor (H,0) that has warmed the earth's
surface for billions of years; without the natural
greenhouse effect ours would be a frozen planet
without life,
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Precise measurements of the increase in atmo-
spheric CO, date to the International Geophysical
Year of 1957-58. More recently it has been discovered
that other greenhouse gases, i.e., gases that absorb
strongly in the infrared, have also been increasing—
at least partly as a result of human activities. They
currentlg groduce a greenhouse effect nearly equal to
that of CQO,, and could soon outdistance it.

Methane (CH,) is produced in large part by sources
that relate to population growth; among these are rice
paddies, cattle, landfills, forest fires, coal mines and
oil field operations. Indeed, methane, now 20 percent
of the greenhouse gas effect but growing twice as fast
as CQO,, has more than doubled since pre-industrial
ttmes; it would soon become the most important
greenhouse gas if CO, emissions were to stop.

Nitrous oxide (N,0) has increased by 10 percent,
most likely because of soil bacterial action promoted
by the increased use of nitrogen fertilizers. .

Ozone (O,) from urban air pollution adds about 10
percent to the global greenhouse effect. It may de-
crease in the U.S. as a result of Clean Air legislation
but increase in other parts of the world.

CFCs manufactured for use in refrigeration, air

Yearly Average Temperatures in the Northern Hemisphere
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Note the major increases bafore 1938, when greenhouse gas concentrations were low, and the sustained cooling to 1975. Though
temperatures remained near record levels during the 1980s, there was no clear upward trend.

Source: Nature 322
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