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Certainly the debate is hotting
up. One of the scientists attend-
ing the Toronto conference says
he has proof that the Greenhouse
Effect will occur. Dr Wayne
Evans, of the Atmospheric Envi-
ronment Service in Ontario,
whose study is published in the
latest edition of Nature says:
“This is an experimental demon-
stration that man has changed
the planet’s atmosphere — like a
smoking gun for the Greenhouse
Effect.”

He says he can show that
chlorofluorcarbons (see explana-
tion, right), which are already
known to have a damaging effect
on the earth’s ozone layer, are
also contributing to the Green-
house Effect. 1

From readings taken with a
balloon between altitudes of five
and 25 kilometres, Dr Evans has
for the first time measured the
greenhouse radiation of two vari-
eties of chlorofluorocarbon,
CFC-12and CFC-11.

In the past 12 years, says
Evans, the heat radiation
returned to earth by greenhouse
gases has doubled in line with
increases in CFC concentration.
“CFCs are damaging to the envi-
ronment on two counts: the dam-
age to the ozone layer; and their
radiation properties, which ‘are
much worse than those of carbon
dioxide. It is another good
reason to get rid of CFCs.™

Man's use of CFC’s has altered
the energy balance of the plan-
et's climate by one tenth of a
percent which will produce
warming of around half a degree
in 50 or so years. *‘That warming
does not take into account future
levels of CFCs which are increas-
ing faster in the atmosphere than
the other greenhouse gases,”
said Evans.

A similar change in the radia-
tion balance has not been

small liquid particles into the
atmosphere,’” says Handler.
**This stratospheric aerosol
forms a band around the earth
and cools it.”

He says that when there is a
volcanic eruption in areas close
to the equator a few months prior
to crop planting in North Amer-
ica, the US corn crop is generally
a bumper harvest.

The most recent example of
the “volcanic ash effect” came

Heat radiation leaves earth.
| Some escapes, but gases in
| the atmosphere trap the rest,
| keeping the earth warm

1 A build-up of gases,
including carbon dioxide
1and CFCs, prevents
additional heat radiation
from escaping, thus heating

{up the earth excessively

observed for carbon dioxide, he
said. “That will require more
sophisticated instruments oper-
ating maybe for 10 or 20 years."

Another scientist convinced by
the greenhouse build-up is Dr
David Rind. one of Hansen's col-
leagues at Nasa. He says the phe-
nomenon can be proved by
recent increases in the global
temperature.

He says that the 1980s had the
four hottest global temperatures
on record in the past 100 years.
1988 seems to have a step up on
all the others,”” he said.

In 1985 a major meeting of cli-
matologists in Austria issued a
statement which said that scien-
tists agreed that a global climate
warming unprecedented in
human history was inevitable.

after a huge volcanic eruption in
Colombia, killing 25,000 people
in April 1986. It was followed by
two bountiful US corn crops in
1986 and 1987.

“But by 1988, the aerosol had
finally disappeared and we have
a relatively clear stratosphere
and dry weather,”” Handler said.

Handler is sceptical of the
greenhouse theory. He says it
takes about 20 years to prove and
that weather throughout the
globe should be getting generally

¥

Visible light from the
sun passes through
the atmosphere

to the earth's surface

“The magnitude is still quite dis-
puted but the fact that it is large
is not,” said Dr Henry Henge-
veld, a member of Environment
Canada and one of the organisers
of the Toronto conference.

The effect would be that coun-
tries like England and Canada
would see greater warming than
those to the south, while the mid
latitudes of the Northern Hemi-
sphere would be likely to
become drier.

He said that despite further
research since then ‘‘there has
not been much of a change in
understanding”’ but that “‘there
is a large consensus that the
Greenhouse Effect is very real.”

Analysis of ice cores in Green-
land has shown a correlation
between historic carbon dioxide

The hottest topic on earth

THE GREENHOUSE

EFFECT: HOW
IT WORKS

® LIGHT from the sun is
absorbed by the earth and much
of the heat is then radiated back
into space. Gases in the atmo-
sphere, such as ozone and carbon
dioxide, create a shield which
traps some of the heat and keeps
the earth warm. Without the
shield, the earth would be a life-
less, frozen planet with an esti-
mated surface temperature of
minus 20 degrees centigrade.

The problem comes with an
excessive build-up of gases
which means that less and less
heat can escape through the
atmosphere. Thus the shield has-
the same effect as the glass in a
greenhouse. The gases causing
the build-up are mainly carbon
dioxide, which arises from the
burning of fossil fuels, methane
and, increasingly, chlorofiuoro-
carbons (CFCs) which are used in
aerosol sprays, refrigeration and
plastic foams.

levels in the ice and the indica-
tors of contemporary tempera-
tures. “*That is a very positive
natural indicator of a link
between how warm the world is
and carbon dioxide levels.”

However, what is still disputed
is how this temperature rise will
manifest itself in terms of cli-
mate changes. “‘Outside of the
general warming, the additional
impacts are much more debat-
able,” said Dr Rind.

“1t will be another decade
before scientists start predicting
the detailed effects of the tem-
perature change on climate,”
said Dr Hengeveld.

But can the world afford to
wait for scientific proof? Dr Phil
Jones of the University of East
Anglia’s Climatic Research Unit

to blame, what is?

hotter instead of this year's pat-
tern of isolated droughts.

The sunspot effeet:

It is not carbon dioxide and not
volcanic ash but sunspots that
are heating up the world, some
weather experts claim.

Since 1840, the sun has been
observed to go through 11-year
cycles. At the peaks of these
t_:ycles. sunspot activity
increases and decreases.

Sunspots are areas of the sun

that appear darker than others.
Climatologists say that this is
because the other areas are actu-
ally brighter than normal, thus
affecting the amount of sun on
certain regions of the earth.

The next dry period, according
to sunspot watchers, should
peak in the next decade. From
the autumn of 1987 through to
1992, it should be getting drier. It
will be driest in 1992 then for the
next five or six years, it will get a
little less dry.

says: "By the time we get cate-
gorical proof of the Greenhouse
Effect it will be too late to do
much about it. We should be
doing things about it now at an
international level. We are confi-
dent the Greenhouse Effect is
going to happen and the longer
we put off doing anything, the
more drastic the remedy will
have to be.”

A study carried out by the Cli-
matic Research Unit with the
University of Massachusetts of
130 years of records from 1,500
weather stations in the Northern
Hemisphere has shown a shift in
rainfall from low latitudes to
middle and high lattitudes,
agreeing with some of the predic-
tions of mathematical experi-
ments simulating the Green-
house Effect.

In Britain, there has been evi-
dence that plants have altered
their anatomy to keep pace with
changes in our climate. A study
by Dr Ian Woodward of Cam-
bridge University, in which
leaves of eight British plants and
trees were compared with 200-
year-old preserved specimens,
showed that plants have changed
as a result of increasing carbon
dioxide levels.

One consequence of the global
warming caused by the Green-
house Effect would be to melt
glaciers and ice sheets while
warming the ocean, causing it to
expand. Dr William Carter of the
University of Ulster warned
recently that to ignore the rise in
sea levels is to court disaster.

Based on information from
America's Environmental Pro-
tection Agency (EPA) he said
there could be devastation of
Britain's coastlines including
flooding of low-lying land,
destruction of wetlands and even
loss of life,

The EPA’s figures predicted
the sea increasing in depth by up
to 3 millimetres a year. By the
year 2100, sea levels could rise
by between 0.5 and 3.5 metres.
Other estimates by the World
Resources Institute in Washing-
ton put the rise in sea levels
between 50 and 200 centimetres
by the year 2100.

Even if Dr Hansen is judged to
have been too quick to point to
the drought as proof of the green-
house build-up, the evidence
does appear to suggest that those
who treat the theory as so much
waffle are playing with fire.




