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Amd mow the news for July F, 2030:

& The second hurrleane of the vear hax
strrick the Easr Coasi, The 13-foor sea-
walls budly vo protecy Balvimors, Phila-
defphia, New York and Boston held
againss [2-foor iides, bur a 25-foor
SN Sarge swept over the sastern g af
Long Island, drowsing 260 residents
wie fead refised ro leave thelr homes
despire a federal evacuarion order, The
foll of dead on Martha's Vieeyerd,
Manmcker and Cape Cod ix esiimated
af . The 210 faral(fes are soill far few-
er than the 5000 people who drowned in
deast month & hurrieane (n sourk Flovida,
* Tweniy-twe inckes of rafn from ke
hurricane fooded Washingion, DC,
breaxing the hear wave thai  had
gripped rhe elry for 62 sraigh days of
Sr-plus remperarures. This fell shor of
the record ser elpht vears agoe when 72
consecutive B0-plus days cansed the
mrove of the nation s capital fo the cooler
environs of Margueire, Mich,

® [ Sepulveda, Califll, neighbors ham-
mered an elderdy widow o dearh when
they learmed she had been secretly wa-
fering a pot of geraniums. A feotnote to
thiz grine story: The woman's kushand
had died of thivst during the California
dronght of 1998,

# Food riovs brake onr in France, where
vivevards arnd farmiands have trned
aria amid the rising remperaiures,

& fhrsr bowl comditions continue in the
Plains Siates of the UK, bur orange
proaucilon 15 wp in Saskarehewan, In
eastern Niberda the onrlook for a goed
cofton lnarvest (5 promising.

® In Siowe, Vi, bovarisis announced
the death af the last red spruce. The spe-
cles demise 5 barmed on o combing-
rion of siresses—acid rain, global
warrnning and nlveavieler radiation

® n baseball, the Anchovage Braves
bear the New York Mets 5-3. In Las
Angeles, the Dodeers” pame againss the
Calgary Glanis, seheduled for the nsual
5:30 a.an. start, war posiponed because
o aliist SOrmS.

& And mow the wearther, Affer leaving a
swaih of destruciion fn ity wake alous
the East Coast, Hurrfcane Brioce is ex-
pecied to move oul fo sea during the
night. fn the Midwesi, Southwesr and
Wesr, condinians remeain novnal—gsear-
Irg hear, ﬂrr.l::'.lrg.irr amed ﬂﬂ'm#r.rm; Seviels
of wliravioler radiation,

RECORDS OF PREVIOUS CLIMATIC CHANGES SUGGEST THAT EVEN A SMAL

F THIS READS LIKE A NEWSCAST
from Samrday Might Live, it
isn't. This report has been ex-
trapolated from carefiolly comn-
sidered forecasts for our plan-
el by a wide vanety of scien-
tists as we spin toward the 2ist century,

Pollutants are saturating our atmo-
sphere. Acid rain, which already has
had a devasiating impact on paris of
enstern Morth America, central Eu-
rope and southern Scandinavia, is one
manifestation of this pollution, but its
effects tend to be regional. Two similar
and interrelated pollutant threats loom
even larger, and they may soon affect
life on a global scale. Both have the
patential of wreaking catasirophic
change on the earths climate—and
on life.

‘The first of these threals is the poliu-
tion caused by the release of chlorofiu-
orccarbons info the atmosphere, Thess
man=-made chemical compounds—
more commonly called CHECs—are
wsed as refrigerants and coolants and
in the manufacture of everything from
pillows 1o polystyrens boxes for fasi
food, Ever since their invention not
quite &) vears ago, CFCs have been
rising into the stratosphere. When they
hit the protective cover known as the
ozong layer—10 (o 20 miles up—ihey
raise hell because their chiorine coms-
ponent devours the molecules that
form the thin ozomne shell. As thal layer
i5 depleted, stronger and stronger
doses of ultraviolet (UV) radiation
from the sun are able (o penetrate to
the earth's surface. Skin diseases and




REE I GLOBAL TEMPERATURES OOULD HAVE EMORMOUS REPERCUSSIONS.

plant degtruction are only the begin-
ning of the troubles that excessive UY
radiation can cause

The other major threat s caused by
the continuing buildup of carbon diox-
ide, nitrous oxide and trace gases, in-
cluding CFCs, in the atmosphere. In
the 150 or 20 years since the industrial
revolution, man's activities have snor-
mously increased the atmospheric
concentrations of these gases, The rap-
idly expanding use of fossil fuels and
the vast destruction of the earth's for-
ests have combined to create a great
effusion of these so-called greenhouse
gages They are given that name be-
cause when they rise into the atmo-
sphere, (hey form a kind of blanket in
the sky that lets in solar heat but pre-
venis heat from escaping Lhe eanh’s

atmosphere—much like a giant green-
house. The resulling rise in @ir Dem-
peratures could create havod.

This is not the stuff of the far-off fu-
ture, either, To the alarm of many sci-
entists, a seasonal hode has begun 1o
appear in the ozone layer above the
Antarctic. When a significant drop in
the czone level was first recorded in
1978, the scientists who made the ob-
servations didn’t pay much atlention
to their own data because no one had
Foreseen the possibility of such a thing
Unlike the ozone haole, the greenhouss
effect was something scientists had an-
ticipated, but it 5 developing faster
than expected. In fact, Dr. James Han-
sen of the WASA Goddard Institute for
Space Studies in New York fiatly says
that within 10 to 15 years Lhe earth

will b2 warmer than it has been mn
100,000 years. Clearly, changes are un-
der way, Whether they will be moder-
ate or calastrophic depends on how
mLn responds.

CFCs were inventad in 1930 by the
late Thomas Midgley, who lefi another
dubious legacy, tetrasthyl lead for gas-
oline. Midgley came up with CFCs
when the Frigidaire division of Gener-
al Motors asked him to find a safe re-
placement for the toxic ammonia then
used in refrigerators, When Midgley's
discovery was placed on the market, it
wias quickly hailed as a miracle com-
pound, and similar subsiances were
created and adapied for a wide variety
of industrial applications. Besides serv-
ing as refrigeranis, CFCs came to be
wsed as fpaming agenis, blowing and
cleaning agents and as propellants in
percsol sprayvs, Mow they are literally
all over the place. The major industry
trade group, called the Alliance for
Responsible CFC Policy, notes that
chlorofluorocarbon refrigerants are
wsed to cool 75% of the food consamed
in the U.S., as well as for air condition-
ing in residential, industrial and auwto-
mive applications. They are used as
solvents o clean microchips and print-
ed circuit boards and are mixed with
cihylene oxide 1o produce a nonflam-
mable gas that sterilizes hospital and
pharmaceutical equipment, The same
gas blend is also wsed as o fumigant
and pesticide in granarnes, warshouses
and ships’ cargo holds. CHCs are used
extensively in the production of plastic
foams that insulate buldings, pipe-
limes, storage tanks, railroad cars and
trucks; likewise the foams in pillows,
cushions, matiresses and the padded
dashboards of cars; in egg cartons and
in containers and cups for hot foods
and beverages. When CHCs escape
from discarded air conditioners and
refrigerators, or when a bulldower in
the town dump crunches a discarded
foam pillow or ald mattress, the sub-
stances containing the CFCs are bro-
ken down, and the chloroflworocar-
bons enter the atmosphere (o do their
dirly work in the oeone layer,

The most outspoken scienlisi on
ozome depletion is & chemist named
Sherwood Rowland. Afier receiving a
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Ph.[}. at the University of Chicapo,
Rowland, now 60, earmed an inlerna-
tional repuiation in radiation chemis-
iry. In 1964 he became chairman of
the chemisiry depariment at the Uni-
versity of California at Irvine, When
he attended an Atomic Energy Coms-
mission meeting on atmosphernic re-
search in Fori Lawderdale in 1972, he
wiis casting about for new fields 1o ex-
plore. At the AEC conference Row-
land learned that James Lovelock, the
unorthodox British scientist best
known today as the fther of the Gaia
hypothesis—that all life on earth
should be considered a single living én-
tity—yvas going to report in the journal
Narre that he had measured CFC lev-
els in the lower atmosphere. In his pa-
per, Lovelock suggested that CFCs
might be used as atmespheric tracers,
but he pronounced them “no conceiv-
able hocard.” Rowland was intrigued
by the report: he had done research on
flwarine, which is one of the compo-
nenls of chlorofluorocarbons, as well
as in photochemistry (the action of
light on chemicals), and he thowght it
might be interesting to study the even-
il fate of CFCs in the atmosphere,

When Rowland began his investiga-
tion at LIC Irvine in October 1973, the
annual production of CFCs in the ULS,
was on the order of 350 million
pounds. DuPont, which sold them un-
der the trade name Freon, was the ma-
jor domestic manufacturer. Rowland
did his initial research with Mario Mo-
lina, a postdoctoral student who had
just received his Ph.DD. from Berkeley.
By December of that year the two sci-
entizis had completed their research,
and in June 1974 they published & pa-
per in Nafure, The results of their re-
sehrch were startling, but as Rowland
says, “There was no moment when |
velled ‘Eurekal” T just came home one
night and told my wife, "The work 15
going very well, but it looks like the
end of the world.' "

Briefly put, Rowland and Molina
reported that CFCs were being added
io the environment in steadily increas-
ing amounis, thai they aren'i de-
stroyed in the troposphere (the lower
atmosphers) and thal they survive for
many decades, slowly drifting up into
ihe stratosphere. Once CFCs reach the

stratosphere, though, UV radiation de-
composes them and releases chloring
atorms, This, in turn, triggers a catalyt-
it chain reaclion in which a single
chlorine atom can destroy hundreds of
ithousands of maolecules 1n the crone
layer before il eventually falls back to
carth.

Orone is constantly created by the
action of sunlight on oxygen mole-
cules, but over time chlorine atoms
from relatively few decomposed CFCs
can destroy more stratospheric orone
ihan the sun can create. The orone lay-
er i shilling and amorphows. 1t is thin-
nest and reaches ils maximum altitude
in the high strmatosphere over the Lrop-
ics, which is where most of the oxone 15
produced. The layer is at its lowest
over Lhe poles,

Rowdand and Molina poimted ool in

their 1974 report that almost all the
CFCs that had been released since the
[930s were still in the lower aimo-
sphere, and thus the effect on the
arone layer could be expected to inten-
gify in the fulure. Last May, Rowland
told a joint hearing of the Senate Sub-
commitiee on Environmental Paollu-
tbon and the Senate Subcommilies on
Hoeardous Wastes and Toxic Sub-
stances that certain CFC ¢om-
pounds—notably CFC-11, CFC-12
and CFC-113—have lifetimes in the
lower atmosphere that range from T3
to 120 years. “A 1 20-yvear average life-
time, without any intervening major
changes in the atmos phere, means that
..« even withoul any further emission
of [CFC-121—and releases aré occur-
ring daily all over the world sufficient
1o average about 4060 Eilotons annual-

DEFORESTATION AND THE USE

OF FOSSIL FUELS HAVE CAUSELRX A HUGE




ly—appreciable concentrations . . .
will survive in the atmosphere for the
next several centuries.”

But the publication of the Rowland-
Molina report was just the beginning
of the battle against CFCs. The Gov-
erning Council of the United MNations
Environment Programme convened a
panel of experts to examine the prob-
berm in 1977, The following year, Cana-
da, Sweden and the US. banned the
use of CFCs in aerosol sprays (but only
g few other countries have followed
suit and CFCs from aerosol sprays still
account for about 15% of the global to-
tal according to the Environmental
Defense Fund). In March 19835, after
eight vears of continued UN-spon-
sored meetings. the U5, and 30 other
countries signed what is now Known as
the Vienna Convention for the Protec-

tion of the Ozone Layer. The conven-
tion called for international coopeéri-
tion in research and monitoring. It also
provided for the adoption of interna-
tional protocols o limit the emission
of czone-depleting substances, should
such measures be necessary. Richard
Benedick, a career diplomal who was
the American depuly assistant secre-
fary of state for environmenti health
and natural resources, signed the docu-
ment for the ULS., calling it “a land-
mark event. It was the first time thai
the international community acted in
concerl on an environmental issue be-
fore thers was substantial damage Lo
the environment and healih,™

Two months later, in May 1985, Ma-
trre published alarming new informa-
tion about CFCs. This paper was wril-
ten by Dr. Joe Farman, an atmospher-

MCREASE OF CARBON DIOXIDE, PROMOTING THE GREENHOUSE EFFECT.

ic scientist with the British Antarctic
Survey, which had been routinely mea-
suring the croné layer above the Ani-
arctic since 1957, He and others exam-
ined the data and saw that in recent
vears the ozone levels in Seplember
andd October (the Antarctic spring)
had fallen consaderably.

The British measurements came
from ground-based observations, and
the wary Farman wondered if NASA
satellites had recorded the phenome-
non from space. At first it appearad
that they had not, However, further
checks of NASA compuler daia re-
vealed thai the haole in the oxone layer
was apparent as early as Oclober
1978—ihe first year in which such sat-
ellite comparisons ¢ould be made—
and had reappeared each year al
roughly the same time, The Farman
paper suggested that the ozone drop
might be tied to CFCs. But other scien-
tists thought the unigque weather dy-
namics above Antarciica were i mdre
important factor. In August 1986,
Dr, Susan Solomon, an atmospheric
chemist with the Mational Coeanic
and Atmospheric Administration, led
a team of scientists (o the Antarctic (o
study the hole. At iis maximum, it was
{he size of the 1S, The scientists also
noticed that some czone depletion ex-
tended as far north as Tierra del Fueego
and Pategonia. This past August four
more teams traveled (o Antarclica 1o
make further observations. Although
scientists are still going over their data,
ihere now seems 10 be generil agree-
menl that the arone hole i caused pri-
marily by chlorine from CFCs.

Depletion of the orone layer in-
creases the amount of ultraviolet radi-
ation resching the earth, and the po-
teptial effects on human health are
considerable, Firsi, there's skin cancer.
It i5 the most common form of cancer
in this country, with an estimated
S00.000 cases discovered each year. A
siudy published by the Environmental
Defense Fund propects that by 2025
there will be an additional 1.4 million
incidences of skin cancer over the pre-
gent rate if nothing is done (o control
cenne depletion.

Cataracls are another threat posed
by elevated UV levels. S0 is alteration
of the immane sysiem. Research on
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the effects of UV radiation on the im-
mikne system has been done using mice
a5 subjects. According to congressional
testimony by Dir. Margaret L. Kripke,
chairman of the department of immu-
nology at the University of Texas,
*There is considerable evidence thal
the L'V rays damage a type of immuns
cell found in the skin, the Langerhans
cell, and that this damage leads wo acti-
vation of suppressor lymphocyies, in-
stead of the appropriate immune re-
sponse. Thus, although the initial dam-
age is localized to the area of skin
exposed (o the UY radiation, the re-
sulting immunobogical suppression Is
systemic, because the suppressor

cells circulate throughout the body.”

Mot only mankind is at risk. Experi-
menis with marine organisms hawve
showm that UV mdiation can damage
animals in the maring food chain, The
polential for damage to vegelalion is
also high. Dr. Alan Teramura, 8 pro-
fessor of physiological ecology at the
University of Marvland, reporis that
although some plants may adapl 1o
UV radiation, many are adversely af-
fected by increased bevels. Ino tests,
higher levels of UY radiation causad
plant stuniing, reduction in leaf area
and reduced physiological vigor—ithe
latter rendering them more vulnerable
to pests and disease, In o six-year study

of soybeans, UV radiation was in-
creased o simulate a 25% reductlion in
the orone layer; the result was a 20 o
25% boss in yields.

“Unlike drought or other geo-
graphically restricted siresses, in-
creases in LY would affect all areas of
the world simultaneously,” Teramura
says, “Even small reductions in crop
yvield on a global basis could lead o
considerable sconomic consequences.”™
Almost all knowledge of the effects of
UV on planis comes from studies of
cultivated crops, but these account for
less than 109 of the world’s vegeta-
tiom. We have littke or no information
an the effecis on the oiher S0%—
the forests, grasslands and shrub

lands. In fact, there s much we
don’t poe know about the exient
of the damage that may be done
by CFCs rising into the sky. be-
cause nothing like 11 has ever
happened before. But when il
COmes Lo massive changes in cli-
mate, there ane some precedents
that may give us signg of what to
expech.

Ower the last 2,000 yvears, Lhe
earth has undergone two major
changes in climate. The first was
o warm pericd known (o scien-
tists as the medieval warm ep-
och; it occurred belween the
yvears 800 and 1230, when aver-
age global temperatures were
aboul the same as they are now.
Certain areas, however, were
distinctly warmer. Dhering that
time barfey and oats were grown
in Iceland and vineyards four-
ished in England, where sea leyv-
els were gradually rising. In Bel-

gium the rising sea made Bruges,
now some 15 miles inland, a
SEAPOTL.

Around 985, the Vikings be-
gan to colonize Greenlamd,
which had been discoversd by
Eric the Red. Bul by the end of
the 13th century Arclic sea ice
had spread through Greenland's
waters and had become such a
navigational hazard that the col-
onies died owt.

The medieval warm ecpoch
was s00n followed by the Little
Ice Age, which lasted from
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about 1550 1o 1850, during which the
glotal climate was generally abowt 1°C
{¥F) cooler than now. Im India, the
monssons often failed to arrive,
|1r4_1n1|1|:i1||.: Lhe ;,||_'H||||.‘||.:l|11||1.:|1|: in Iﬁﬂﬂ
of the great cily of Fatehpur Sikri be-
cause of lack of waler. The Thames
froze over several times in the late
150, Year-round snow, mow absent,
covered the high mouniaing of Ethio-
pia. The vineyards of northern France
died off.

Zome scientisis who have studied
the carth's climatic cycles believe that
around 1700, when the Little Tce Age
began s gradual decline, the earth
swung into a period of 1000 years of
natural warming. This

idea ook on stanling new significance
in 1958 when Charles 1), Keeling, a
chemist and professor of oceanogra-
phy at the Scripps Institution of
Ceeanography, began measuring at-
1:|.|_|:.;:-|!||,:|'ix.: carban dioxide on Mauna
Loa in Hawaii. Since Keeling's mea-
surements began, the concentration of
the gas has increased every year. Il
jumped from 315 paris per million
{ppm) in 1958 1o 34% in 1987—a 25%
incrense from the levels that
thought o have been present before
the industrial age. The increase 15 at-
tributable o a combination of the
burning of fossil foels and the destrsc-
tion of forests, which serve as reser-

Are

wioirs of carbon. A forest stores about
1 frnis of carbon per acre, and in the
last 440 yvears it s estimated that as
much as half the world’s forests have
been destroved. Given currenl emis-
sion levels, the atmospheric concentra-
Lion of -;,::3||'~:'||'| d'zl'l:h.i-:h: is E.\.Fﬂ:\-.!h’.‘l] il ]
redch aboul 420 ppm by the vear 2000,

Two other greenhouse gases, CFCs
and nitrous oxide. are double wham-
mies: They are involved in the deple-
tion of the grone layer (in the case of
nitrous oxide this is troe -:1r||:,I when the
gus muxes i the almosphers with
CFCs or carbon dioxide) and they ab-
gorb heat. Measured in the range of
paris per trillion, CFC concentrations

forecast, howewver, does
not ke into acooun
the effect of wamafural
agenis, such as the in-
creasing concentrations
of carbon dioxide, ni-
troas oxide and other
greenhouse gnses in the
atmosphers.

What's happening is
this. Light from the sun
pazses Lhrough Lhess
lransparent gases o the
earth, where the shori-
wave radiation {light)
pEcomes Iong-Wwave ra-
diation (heat). The heat
rizes from the eanth and
ardinarily would escape
into space. However,
greanhouse gases absorh
the long-wave radiation
Thus, the more these
gases accumulate in the
atmosphere. the more
heat they absorb, and
the warmer the earth be-
comes. In time, the plan-
el will come 10 be like
a greenhouse—or a car
parked with its windows
upon a sunny day.

The theory that in-
creasing levels of carbon
dioxide could cause this
preenhouse effect was
first advanced in 1896 by
a Swedish physicist and
chemist named Svante
Arrheniug, However, the
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Sance 1941, when our military personrel
have needed it meet, the LSO has been there,
But there'd be no USO withoat you. Our fund-
ireg comes entirely from privabe contributions. So

DT SETViCE and their families look
For help, maloe sure they find it. Support the US0
r]mﬂalamﬁd contribution. Write 150,
Boo 1486, Diept. C, Washington, D.C. 20013-9808,

FoORE®CAWZSEBT

creases for a number of ULS. cities. By
around H050—give or iake a couple of
decades because Lhe robe of the oceans
i not vel predictable and could de-
lay the warming effect—Washington,
DC., which according 1o Hansen's
rpdel has about 36 days a year when'
the tempenture exceeds SUFF, will
have 7 such days: Omaha, with 37
days over 90 now, will have B Mew
York, with 15 now, will have 48; Chi-
ciiga, with 16 now, will have 56 Den-
var, with 33, will have 36; Los Angeles.
with 5, will have 2T; Memphis, with 65,
will have 145: Dallas, which has 100,
will have 162. Hansen's model similar-
Iy shows an increase in 100°F days:
Washington goes from | & year to 12;
Omaha from 3 o 21; Mew York from 0
to 4, Chicago from 0 to & Denver from
0 to 16; Los Angeles from | to 4; Mem-
phis from 4 to 42; and Dallas from 19
to T8,

“Other discussions of the practical
impacts of greenhouse warming have
focused on possible indirect effecis
such as changes of sea level, storm fre-
quency and drought,” Hansen says.
“We believe that the temperaturs
changes themsalves will substantully
madify the environment and have a
major impact on the quality of life in
some regions. . . . However, the green-
howse issue is not likely to receive the
full attention it deserves until the ghob-
al temperature rises nbove the level of
the present natural climate variability,
If our maodiel is approximately cormect,
that time may be soon—within the
next decade.™

Dir. Wallace Broecker, a geochemist
at the Lamont-Doherly Geological
Observatory of Columbia University,
thinks the situation may be even worse
thin indicated by models, wilh their
supposition of a gradua] warming over
a considerable period of time. “The
earth's climate dosn't respond in a
smooth amd gradwal way,” he says.
“Rather, it responds in sharp jumps.
These jumps appear to involve lange-
scale reorganizations of earth systems.
If this reading of the natural record is
correct, then we must consider the pos-
sibility that the major responses of the
earth syslem Lo our gréenhouse provo-
cation will also occur in jumps whose
timing and magnitude are uneven and

un predictable. Coping with this type of
change is clearly a far more serious
matter than coping with a gradual,
steady warming.”

These models are far from perfect—
none of them was able to predict the
ozone hole over the Antarctic, for ex-
ample—but, for now, they're our besi
source of information about changes
we ciin expect 1o see by the vear 2050
The wiew ks nol preity.

Climate modeling dome by Dr. Syu-
kuro Manabe, an atmospheric scientist
at the Mational Oceanic and Atmo-
spheric Administration Geophysical
Fluid Dynamics Laboratory in Prince-
ton, MJ., ked him to testify before a
congressional committes in 1985 that
“winters in Siberia and Canada will be
bess severs, Because of the penetration
of warm, moisture-rich air into the
high latitudes. a doubling of atmo-
spheric carbon dioxide or the equiva-
lent might incrense the rate of river
runodf in northern Canada and Siberia
by 20 to 40 percent. Our climate model
also indicates thal in response 1o the
increassd greenhouse pases, SUMIMET
drought will become more frequent
aver the middle continental regions of
Morth America and the Eurasian con-
tinent. For example, the model-pro-
duced summer drought is character-
ized by dry soil, reduced clowd cover
and higher surface temperature, which
resemble Lhe situation during the dust
bowl of the 19308,

A study by the Mational Academy
ol Sciences sugpests that waler volume
in northern California rivers and in
the Colorado River will decline by as
much as 6006, This would leave much
of the West withowt water. Southern
California would run dry and be sub.
Jected 1o an increased incidence of fire,
as would forests throughout much aof
the West and upper Midwest,

Within the past 100 wyears, tide
gauges on the Atlantic Coast of the
U5 have documented a d-centime-
ter, or one-foot, rise inm sea level. Glob-
ally, the avernge is aboul five inches.
Miclels predict that the bevel will have
risen by another foot im low-lying
coastal regions of the U5, in 2030, and
by as much as thres fest in 2100, Ac-
cording to Dr. Steven P. Leatherman,
director of the Laboratory for Coastal




Rescarch ot the University
of Muryland, sl leasi part of
the present sea-level rise on
the East Coast is caused by
the natural l.'ﬂl'l'll'ﬁl'.ih"j-'.-i”“'
subsidence of coastal sadi-
meenl. Bul &t least 4.5 inches

of the rise has been caused
by the expansion of warmer
oosan surface waters and |
the melting of mouniain |
glaciers, tnggered in pari ll}' |
the 0.5C increase in global
temperature registered dur-
ing the lasl ceniury
“Sea-level nEe wall pro-
mobe Ineressed coastal ero-
sion, Leatherman says.
‘Already approcimately 80
percant of our sandy Goast-
lines is eroding Ariifi-
cinl mourshment 1% h\:in;_q
wd o pestone heaches, bt
the costs are high " Accord-
ing Lo one study thatl will
soon b= pubdished, the cosl
of mainiaining East and
Giulf Coasi beaches will rum
anywhere from $100 60 5100 §
billion. A series of merial
photographs teken since
1938, for mElance, shows

| UV BAIDIATION CAUSES SKIN CAMNCER AND MAY SUPPRESS THE IMMUNE SYSTEM.

that the Bilackwater Ma-

tianal Wildlife Refuge on the eastern
shore of the Chesapeake Bay, one of
the most important East Coast waler-
fowl sanciuarses, is in a state of
disintegration because of rising sea lev-
¢l. Human activity can hasten such
destruction.

Some of the other threals posed by a
one- 1o thres=food rise in sea level in-
clude increased salinity of drinking
wiler: saline intrusion into river delias
and estvaries, which would mpenl
fisheries; the inundation of wetlands,
cypress swamps and '.1-:Ej::|.'v|.'1|l |-
linds; increased !I'!:I-mii.llll_, in populated
AMeAs, the
building of costly food proleciion 5ys-
terns, such as sen walls; the disappeal
mnoe of beaches all over Lhe workd

which would necessilale

Then there are ithese further dire
ek bl 1 0B s
# Studies by meteorologisi Kerry
Emanuel ot MIT indicate that mone
severe hurmicanss are likely because of
wiarmer oceans, Such storms could in-

crease in ferocily by as much as 60%
OVEr CUrment maximuns.

= Radical change in the Anlarclic e
sheet could have severs conssquences.
Antarctcn has 919% of the world's ice
fondy 19 is locked up in mouniain gla-
cizrs). IF the Antarclic e shests were
o melt completely, the global sea level
would rise 15 (o 20 feed
pecits that to happen. Al currenily pro-

Mo one ex

jected rates, the greenhouse effect and
global warming are noil expected (o
have a major impact on the Antasehc
ice sheet for severnl cenluries, Bul no
one predicted holes in the orone layer,
and as Dir, Slankey £ Jacobs, a senior
at Lamont-Doherty,
T

stafl associate
recent article n
magarne: CAntarchica may be a wikd

zaid in &

card in the deck, bul who can say the
deck % nol Hacked, with MNabure set-
fing up the sting?”

Couple all the gresnhouse effecls
with increased ultraviolel radiation,
and we have wrilten the prescription

for disster—ecological, economical
andd politcal

It is ludicrous to assume thal we
could rapadly adapt 1o such changes.
“Infrastructures of sociely, such as wa-
ler supplies, ransporiation networks,
and land wme patterns have evalved
OWer ceniurnies in response o prevaling
climate,” says Dr. Gordon J. MacDon-
ald, a former professor of geophysics at
Darimouth who's now vice-president
and chief scientist of the Mitre Corpo-
FaLIE, & ||_;||||:||'._:-I':I: research CEILNERL=-
thpn. “Significant changes in chmate
over decades will exert profound dis-
rupdive forces on the balance of infra-
slruciures.

MacDonald is talking aboul mfrs-
siruciures that are already in place.
But corpornteons and
throuwghout the world ans mow |r'|.1Hi:|I_|_:'.

EOVETTEMENLS

bag decisions about long-term projects
that involve coastal development,
massive land use, umigation, hydro-
gleciric power, oil exploration, natural
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gas, elc. Mearly all of these decisions
are being based on the notion that the
climate of the recent past will continue
into the fulure. This 15 no bonger o safe
assumplion., In October 1985 the
World Meteorological Organization,
the International Council of Scientific
Unions and the United Nations Envi
ronment Programme conmvened a con-
ference in Villach, Awstria, at which
more than 80 scientisis from 16 coun-
tries assessed the climatic changes that
could be brought about by the accumi-
lntion of greenhouse gases, The scien-
tists concluded that wing the climaie
of the recent past (o plan for the fulure
“is no bonger a good assum plion sinee
the increasing concentralions of green-
hose gases are expected to cause a sig-

nificant warming of the global climate
in the next century. [t is a matier of ur-
gency o refine estimates of the future
climate comnditions 0 improve these
decisions.”

Dr. Michael Oppenheimer, a former
Harvand astrophysicist who is now se-
nior atmospheric scientist with the En-
vironmental Defense Fund, puts it this
wiy: “We're flying bind into a highly
uncertain fumre, These chanpges are
going o alffect every human being and
every coosysiem on the face of the
earth, and we only have o glimemer of
what these changes will be. The atmo-
sphere 14 SLIP wird Lo do two lhillﬂi fior
us: maintain a constant chemical ¢h-
mate of oxygen. nitrogen amd waler
vapor, and help maintain the radiation

balance—for example, by Keeping oul
excess UV, The unthinkable s that
we're distorling this atmospheric hal-
ance, We're shifting the chemical bal-
ance so that we have more poisons in
the atmosphere—osome and wcid rain
on ground  level
changing the thermal climate of the
arth through the greenhouss cffect
gt this—simultansmsly cuus-
ing destruction of our primary filter of
ultravacked light

while we're also

and

I's incredible, Talk
about the national-debt crisis—we're
piling up debis in the atmosphere, and
the piper will want 1o be paid.”

The fate of the earith resis on |::-|.l'.ili-
cal decisrons, which doesn 't necessarn-
ily make it hopeless. Until recently,
the Reagan Adminisiration has done
little to deal with the crisis of atmdo-
spheric pollution. When the issue has
be=en nddressed, if has been largely at
the prodding of individual legislators:
in the Senate by Republicans John
Chalee of Rhode Island, Robert Staf
ford of Vermont and Deave Dsiréenbser-
ger of and Democrais
Max Baucus of Montana and George
Mitchell of Maine, all members of
the Enwvironment and Poabhc Works
Commitiee

Albert Gore, the Tennesee Demo-
cral who's now a senator, led heanngs
on the greenhouse effect while he was
in the Howse in 1981, and he's the firsy
current |1|'-::'\.|-:l|.'1ll.i.'|l candidate to raise
the issue. Indeed, Gore's willingness o
discuss this politically unpopular sub-
j.;_-u_'| prompled columnist Gearge Wil
o chide ham for *“a ..:;:1|~.':|.|1'.ing nlensst

Minnesota,

1N issues Lthat are, in the eyes of the elec-
lorate, not even peripheral” Buil as
Chalee says, “This is not a matier of
Chicken Little telling us the sky is fall
ing. The scientific evidence 1% !-\:Ili1|,[‘.'h LS
we hove a problem, a senous |'lr'-:1|'||-:.':'|'| 0
it"s still possible 1o
ameliorate the damage. Here's what
wie must do

# Reduee produciion r!_." i |'.l.r LA

Foriunately,

worlehwide within the mexr six o gl
FEEE, Chafes and Bauscus have infro-
dusced bills calling for such n reduction
Last winter Chafes told CPC manu-
facturers, “If the six- 1o eight-year
phisse-oa in our bills is ynrealistic, (el
e how much time you need and show
us how you will use that time. We ane
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national protocol. Sec-
ond, vou hawve 1o have

an equally inlensive
|  and imaginative proto-
col that calls for refor-
cslation =0 as Lo stonc
one hallwon tons of car-
bon annually. A million
square kilomelers s G0
miles by Bl miles, and
wi will probably have to
reforest on the order of
four million square kiko-
MELErs per Year over
good land to do the job.™
L .I'-_:-.r.;.|.l‘:-|'.l w..'.' Fril I'|'.||'|'||:h'.'|'].r
irsriinte deveted fo Beic
envirovmenial  research.
Says Dppenheimer: “We
need a national commit-
meent comparable 1o the
Manhaiian Froject. mol
only s0 we can under-
dand whal
quences of global change
are For man, bul so [hat

Lhe conse

we ¢can be in the fone-

open 1o sugpestions, bol the burden
is on you to justify a longer time
Undoubtedly there will be
teshimony  Lhat  we ralchel
down on production of CFCs Lo swifl-
Iy. 1t 15 weell 1o recall thal the ban on
acrosols in the US, caused prodoction
of CFCs for aercsolds (o drop
than 25 million pounds ... gix YEArs
lnter. And our coumtry survived. | am

fraume
Canmmol

Lo bess

nol convinced thal American ar any
other producers have a constitutional
right 10 continue 1o produce products
Lhat
world. toour cilrens.”

In September the ULs, and 23 other
countries signed a treaty calling for a
S cul mm CHRC production by mad-
1999, but the new findings from the
Antarclse demonstrale that the cul 5

cause permanent harm (0 Our

naither big enough nor st enough.
“We've gt 10 beat the clock.” says
Rafe Pomerance, a policy analysi who
has been following ihe orone problem
for the World Resources Tnstilube mn
Washington, DuC.. for the past two
wears. ©1F the data from the Antarctic
continwes to build over the next fes
months, we may have o reconvens
and strengihen he Lrealy.”

# Reduce dependence on fosil ey
“We should focus on incremental steps
that limit our dependence on ooal and
oil,” Crppenbelmer says “Let's locus
on the deable. Moo 1. conservation.
The LIS, sull uses twice as much ener-
EY per capila as the European nations.
We're wisling money, we're wisiing
EErgY, and wit're |;!."|.'r|.1l.||.'i:|_!'! Lo arech
carbon dioxide because of our overde-
peidence on fossil el ™

Relinnee on these fuels can also be
reduced through greater use -.:-I'l::ﬂ'.g:-u'.'-
luting alternative sources of energy.
Solar power is a prime example. bul
the LIS, seems 1o have given up leader-
ship in photovoltaie research. and the
Japanese are now lorging abead. Fho-
tovoltaic technology promises to deliv-
&r energy il o reasonnble price withoul
producing carbon dioxide
® Hali deforesfanion. ~You have 1o do
L. Creorgpe M.
Woodwell, former presideni of the
Ecologmenl Socmely of Amernca and
direcior of the Woods Hale
{Manss. ) Resenrch Center, “First, you
have 1o stop deforestation around Lhe
world. mot just in the tropics, and you
havwe 10 do 1L on the basis of an intes

two  things,” savs

TR

fromt of the development

af alternative energy sources that will
help limit this problem. I envision a
multibillion daller scientific effort, I0's
as imporiant as national defense. It &
the national defense. If we do nothing
wititing for the atmosphere o change
and for unpleasant consequences o oc-
cur, 1L wall be 100 late for us 10 avod
|.‘|i5-|'l.||'|li'.'l: and lJl:'-.l:l:l.lil'lE; L |I-||'|,|§'.r5."
& Disconiinue besle smwironmendal ne-
ieprek by or fuaded by EPA and the
Department of Erergy. These agencies
are unrelinhle becase they are heavily
influenced by political pressures. Last
Jaomemry, Broecker bluntly told the
Benale Subcommilles on Envinonmen-
tal Proection. "1 believe that mast sci-
enlisls would agree with me that the
handling of research on greenhouss
gases by DOE [the Department of En
ergy] and on acid rain by EPA has
been o desaster.”™

Will the world act in time? As Row-
land, who won eight varsity letlers in
taskelball and baseball ar Cihio Wes
levan and the University of Chicapo.
pads Al " The key thing aboul basehball
is, there is always nexil year, another
season. The question for the earth mow
1%, will there be a next vear? (]
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